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57 ABSTRACT

A device is disclosed, for cooling a liquid, especially a
beverage, comprising a cold accumulator and a thermal line,
the cold accumulator and the liquid to be cooled being
thermally connected by means of the thermal line, and the
cold accumulator comprising a phase change material, the
device also comprising means for dissipating heat from at
least the thermal line, and the cold accumulator comprising
a carrier material into which the phase change material is

integrated.
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METHOD FOR DRAWING A CARBONATED
DRINK, DISPENSER SYSTEM FOR
CARBONATED DRINKS AND CARTRIDGE
UNIT FOR SAME

[0001] The present invention relates to a method for
drawing a carbonated drink, a dispenser system for carbon-
ated drinks and a cartridge unit for carbonated drinks.
[0002] Conventional table water devices with a mechani-
cal or electromechanical tap, such as, for example, beer
dispensing systems, in which the flow rate is adjusted by
means of a compensator, are known from the prior art. For
example, EP 1926548, which is considered to a generic
example, discloses that the flow rate can also be adjusted
with a commercially available flow regulator. However,
significant CO, loss has been shown to occur due to the
sudden relaxation to ambient pressure in the flow regulator.
[0003] Likewise, the use of filters or terminal filters, which
may also be designed as membrane filters, is known. These
filters are used to prevent retrograde contamination of dis-
pensers. Since the pressure drop increases with the duration
of use of the filter and thus reduces the flow rate, such filters
are nowadays always oversized so that there is no significant
reduction in the flow rate during the recommended service
life. Compensators continue to be used for the actual flow
control. The pressure drop of the filters and membrane filters
used in the prior art approaches zero at the set flow rate and
is significantly less than 1 bar.

[0004] Itisan object of the present invention to provide an
improved variant of a dispensing system, which can be used
to draw carbonated drinks and to simultaneously prevent
retrograde contamination of the system.

[0005] This object is achieved with a method for drawing
a carbonated drink with the features of claim 1, a dispensing
system for carbonized drinks with the features of claim 9 and
a cartridge unit for a dispensing system for carbonated
drinks with the features of claim 20.

[0006] Advantageous further embodiments are each
recited in of the dependent claims. All combinations as well
as only individual combinations between the method, the
dispensing system and the cartridge unit can be used.
[0007] Furthermore, it is also provided and possible to
combine one or more features of the method, the dispensing
system or the cartridge unit as desired.

[0008] According to the invention, a method for drawing
a carbonated drink from a dispensing system is proposed,
wherein the carbonated drink is passed via a line through a
flow regulator and a flow regulator downstream of the flow
regulator, wherein when flowing through the filter, the
carbonated drink undergoes a pressure drop which is greater
than the equilibrium pressure of the carbonated drink.
[0009] Carbonated drinks are under pressure before they
are dispensed. They are, for example, pre-carbonated and
stored in special containers under pressure so as to prevent
the CO, from escaping before dispense. Optionally, carbon-
ated drinks are mixed and carbonated just prior to drawing.
However, a specific pressure is necessary to cause the CO,
to dissolve in the drink, which depends on the following
conditions: the temperature, the CO, content and the type of
drink. In any case, in a dispensing system a carbonated drink
is under a specific pressure that exceeds ambient pressure. At
or just before the tap, the drink must be relaxed to ambient
pressure.

[0010] In the context of the generic method, the relaxation
of the carbonated drink takes place essentially in the flow
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regulator and thus abruptly. This may cause the CO, content
of the carbonated drink to drop abruptly to ambient pressure
as it passes through the flow regulator and thus to outgas
CO, to a relevant extent, since the equilibrium pressure of
CO, in water is above ambient pressure.

[0011] The invention is now based on the recognition that
because the filter is arranged downstream of the flow regu-
lator, back pressure is generated downstream of the flow
regulator, which causes the carbonated drink passing
through the flow regulator not to relax to ambient pressure,
but to the sum of ambient pressure and back pressure. This
fact is advantageously used by the invention in that the fitter
is deliberately sized so as to always generate a back pressure
during flow through the filter such that the sum of the
ambient pressure and back pressure is above the equilibrium
pressure of the CO, in the carbonated drink at its actual
temperature. Thus, the equilibrium pressure of CO, dis-
solved in water at 8° C. is approximately 1.6 bar. Therefore,
at an ambient pressure of 1 bar, a back pressure of more than
0.6 bar resulting from the flow through the filter is still
required in order to prevent a sudden relaxation of the
carbonated liquid in the flow regulator to a pressure which
is below the equilibrium pressure of the CO, dissolved in the
carbonated liquid. This can be realized in a simple manner
by selecting and suitable sizing the filter.

[0012] The filter may be collocated with the tap or be
located directly upstream of the tap.

[0013] The employed filter may advantageously be a filter
that is suitable for sterilizing or for sterile filtration, so as to
prevent the retrograde contamination of the dispensing sys-
tem.

[0014] In a particularly preferred embodiment, so-called
dead-end filters are used in conjunction with the present
invention. With dead-end filtration, a feed is pumped against
the filter, with the so-called permeate draining from the back
side of the filter. The use of “dead-end” filters is advanta-
geous since these filters can be easily constructed so as to be
suitable for sterilizing the filtered liquid. The use of such
filters makes it possible to reliably prevent retrograde con-
tamination of the dispensing system.

[0015] Dead-end filtration is to be distinguished from the
so-called tangential flow filtration, which, however, can also
be used in conjunction with the present invention.

[0016] It has been found that filters based on fiber mem-
branes are particularly suitable dead-end filters. Such filters
may be formed as a flat filter; however, filters based on
hollow fiber membranes are preferably used in conjunction
with the present invention. Filters based on fiber membranes
are commercially available at low cost in a variety of
designs.

[0017] In a preferred embodiment, the filter provided
according to the invention has pores with a size between 100
and 300 nanometers, preferably between 150 and 200 nano-
meters.

[0018] During the dispensing process, a carbonated drink
is passed within the dispensing system through the line, the
flow regulator and the filter. It is contemplated that the line
passes the carbonated drink through the flow regulator and
the filter. These components may be formed either integrally
with the line, or alternatively, the flow regulator and/or the
filter may be formed as separate components and then
separately connected to the line.
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[0019] Furthermore, the flow regulator and the filter may
be integrally formed and connected to the line as an integral
component.

[0020] The carbonated drink has an equilibrium pressure
for the dissolved CO,. In order to tap a carbonated drink, the
drawing process and/or the relaxation of the carbonated
drink to ambient pressure must be relatively slow. It is also
necessary that during the drawing process, the pressure drop
experienced by the drink is above the equilibrium pressure
of'the carbonated drink when changing from the compressed
state in the drawing system to a non-compressed state under
normal conditions. Therefore, this pressure drop must be
greater than the equilibrium pressure of the carbonated
drink.

[0021] The flow rate of the carbonated drink through the
line is adjusted with the flow regulator to approximately 1 to
3 L/min. Preferably, the flow rate is set to approximately 2
L/min. The indication “approximately” In this context is
meant to indicate a deviation of +10% of the flow rate. The
flow rate can be held constant with the flow regulator.
[0022] In another embodiment of the method, the carbon-
ated drink has, for example, a temperature between 1° C. and
12° C., when passing through the filter. Preferably, a car-
bonated drink has a temperature between 4° C. and 10° C.
[0023] Basically, all temperatures are feasible at which a
carbonated drink can be passed through the filter and be
relaxed there. Experience has shown that chilled drinks are
served at temperatures between 6° C. and 8° C. Deviations
of £10° are common.

[0024] In another embodiment, a drink may also be dis-
pensed at ambient temperature.

[0025] In another embodiment of the method according to
the invention, the pressure drop is greater than 1 bar for a
drink having a temperature of 10° C. and a CO, content of
6 g/L CO,.

[0026] In another embodiment of the method, the carbon-
ated drink is cooled before being passed through the flow
regulator and the filter. For this purpose, a dispensing system
may include a cooling system.

[0027] In another embodiment, the flow regulator and the
filter are arranged in a cartridge unit. Optionally, the car-
tridge unit can be designed in one piece, and the flow
regulator and the filter may be an integral part of the
cartridge unit.

[0028] In another embodiment, the carbonated drink is
passed through a valve constructed to close the line, pref-
erably through a low-turbulence valve.

[0029] Additionally or separately, the valve may include a
plug valve or a ball valve with or without drip protection.
Furthermore, the valve may be arranged on the line or at the
tap. Furthermore, a valve for closing the line may be
arranged upstream of the flow regulator, and a valve, for
example with drip protection, may be disposed on the end of
the tap.

[0030] Inanother embodiment, a valve with a safety valve
and/or pressure-sustaining valve may be connected down-
stream of the filter and attached to the line or to the tap.
[0031] Additionally or separately from the method dis-
cussed above, according to another aspect of the invention,
a dispensing system for a carbonated drink is proposed, with
a line with a flow regulator and a filter disposed downstream
of the flow regulator. In this case, the dispensing system is
set up such that a carbonated drink can be passed via the line
through the flow regulator and the filter, wherein the filter is
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constructed such that the carbonated drink experiences a
pressure drop that is greater than the equilibrium pressure of
the carbonated drink flowing through the filter.

[0032] A dispensing system may have a storage tank for
carbonated drinks. Such a storage tank is hereby provided
with a line through which the carbonated drink is passed to
a tap of the dispensing system. The carbonated drink passes
through the flow regulator and the filter before reaching the
tap. The flow rate is set at the flow regulator, and the
carbonated drink is relaxed and sterile filtered in the filter,
thereby preventing retrograde contamination of the dispens-
ing system.

[0033] In another embodiment of the dispensing system,
the flow rate of the carbonated drink is adjustable with the
flow regulator to approximately 1 to 3 L/min., preferably to
approximately 2 [./min. The term “approximately” Is meant
to indicate deviations in the range of £10% of the flow rate.
[0034] In another embodiment, the dispensing system has
a cooling system for the carbonated drink.

[0035] Cooling is not absolutely necessary. However, car-
bonated drinks are preferably consumed by a consumer at a
temperature between 6° C. and 8° C.

[0036] It is also possible to draw carbonated drinks at
ambient temperature.

[0037] In another embodiment, the filter is configured
such that the pressure drop of the carbonated drink at 10° C.,
when passed through the filter, is above 1 bar. The CO,
content of the carbonated drink is then 6 g CO,/L.

[0038] In another embodiment, the dispensing system has
a cartridge unit which includes the flow regulator and the
filter.

[0039] The flow regulator and the filter can be individual
components. These may be either integrally formed with the
line or individually connected to the line.

[0040] Furthermore, the cartridge unit may include the
two components flow regulator and filter as individual
components or as the cartridge unit of the flow regulator, and
the filter may be designed as an integral component.
[0041] Furthermore, it is possible and conceivable to
configure the flow regulator and the filter together as an
integral component.

[0042] In another embodiment, the cartridge unit may be
exchangeable.
[0043] Optionally, both the flow regulator and the filter

may be exchangeable. Furthermore, the flow regulator and
filter may be designed as an integral exchangeable compo-
nent.

[0044] In another embodiment, the dispensing system has
a valve for closing the line, preferably a low-turbulence
valve.

[0045] Furthermore, the dispensing system may have a
ball valve or a conical valve, optionally with drip protection.
Such a cone valve with or without drip protection may be
arranged at the end of the tap.

[0046] A valve may be installed on the line, for example,
upstream of a flow regulator.

[0047] In another embodiment, a valve in combination
with a safety/pressure valve may be connected downstream
of a filter and mounted on the line downstream of the filter.
[0048] According to a further aspect of the invention,
additionally or separately, a cartridge unit for a carbonated
drink dispenser is proposed which includes a flow regulator
and a filter. The cartridge unit is constructed such that the
carbonated drink can pass through the flow regulator and the
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filter, wherein the filter is disposed downstream of the flow
regulator and wherein the filter is constructed to relax a
carbonated drink as it flows through the filter.

[0049] According to another embodiment, the filter is
arranged to relax the carbonated drink so that it experiences
a pressure drop that is greater than the equilibrium pressure
of the carbonated drink as it flows through the filter.
[0050] In another embodiment, the flow regulator is con-
structed to set a constant flow rate of the carbonated drink of
approximately 1 to 3 L/min., in particular of approximately
2 L/min. The term “approximately” is meant to indicate
deviation of +10% of the flow rate.

[0051] According to another embodiment, the filter is
constructed such that the pressure drop of the carbonated
drink passing through the filter is greater than 1 bar at a flow
rate of 2 I/min, and a CO, content of 6 g CO,/L at 10° C.
[0052] In the context of the aforedescribed method, the
dispensing system and the cartridge unit, carbonated drinks
with a CO, content higher or lower than approximately 6 g
CO,/L can also be drawn. For example, for drinks labeled as
“medium”, such as table water or other low-carbonated
drinks, CO, levels of approximately 3 g CO,/L. are common.
However, drinks with a higher CO, content can also be
served. For example, for strongly carbonated soft drinks,
refreshment drinks or cola, a CO, content of approximately
7 to 8 g CO,/L is common. Here, variations in the CO,
content of 20% based on the CO, content are common.
[0053] Further advantageous embodiments and develop-
ments are specified in the following exemplary embodi-
ments, which will be explained with reference to the accom-
panying figures. However, the features described in the
embodiments are not limited to the features shown in the
respective exemplary embodiment. Rather, one or more
features of the above description may be combined with one
or more features of the following exemplary embodiments to
provide advantageous refinements.

[0054] FIG. 1: shows a first embodiment of a dispensing
system, and

[0055] FIG. 2: shows another embodiment of a dispensing
system.

[0056] Like reference numerals in the two exemplary
embodiments indicate identically designed components.
[0057] FIG. 1 shows a first exemplary embodiment of a
dispensing system 1 according to the invention. The dis-
pensing system 1 in this case has a line 3 and a flow regulator
5 and a filter 7. The line 3 of the dispensing system 1 is
connected to a storage tank 17 for a carbonated drink 19. The
carbonated drink 19 in the storage tank is under pressure.
Moreover, the storage tank 17 also has a supply line 21 for
water and a supply line 23 for CO,.

[0058] The filter 7 is constructed as a dead-end filter and
is based on a bundle of several hollow-fiber membranes
having pores with a size between 150 and 200 nanometers.
Such filters allow sterile filtration and thus prevent retro-
grade contamination of the dispensing system from a tap 27.
[0059] The carbonated drink 19 is passed through the line
3 through the flow regulator 5 and the filter 7 and can then
be drawn at a tap 27. For monitoring the pressure control and
the flow rate, the dispensing system 1 also has a pressure
indicator 9. This is only an optional feature which can, for
example, be omitted in end customer equipment for cost
reasons.

[0060] Moreover, a valve 11 is provided upstream of the
flow regulator 5 for the purpose of closing the dispensing
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system 1, for example, for maintenance or while it is not in
operation. With this valve 11, the line 3 can be closed and
opened. A cartridge unit 25 (indicated by dashed lines) in
which the flow regulator 5 and the filter 7 are arranged is
provided. Furthermore, the pressure indicator 9 is also
arranged in the cartridge unit 25. Optionally, however, a
cartridge unit 25 without a pressure indicator 9 may be
provided. The dispensing system 1 also has a cone valve 13
as drip protection.

[0061] Furthermore, the storage tank 17 for carbonated
drinks 19 may optionally be integrated directly into the
dispensing system 1. Moreover, in each case, for example,
new containers may be connected to the line 3, as is done for
example in operations when drinks are housed in barrels.
[0062] FIG. 2 shows another embodiment of a dispensing
system 1 according to the invention. This embodiment has a
storage tank 17 for carbonated drinks 19 and a connection 21
for water and a connection 23 for CO,. The carbonated drink
19 is passed through the line 3 through a flow regulator 5 and
a filter 7. In the filter 7, the carbonated drink 19 is relaxed
to ambient pressure and experiences here a pressure drop
that is greater than the equilibrium pressure of the carbon-
ated drink 19. The flow regulator 5 and the filter 7 together
with a pressure gauge 9 are arranged in a cartridge unit 25.
A valve 15 with a safety/pressure valve is arranged down-
stream of the cartridge unit 25 and the filter 7. This valve 15
with safety/pressure valve can be used to open and close the
line 3 of the dispensing system 1'.

LIST OF REFERENCE NUMBERS

[0063] 1', 1 dispensing system

[0064] 3 line

[0065] 5 flow regulator

[0066] 7 filters

[0067] 9 pressure indicator

[0068] 11 valve

[0069] 13 plug valve

[0070] 15 tap with safety/pressure valve
[0071] 17 storage tank for carbonated drinks
[0072] 19 carbonated drink

[0073] 21 water connection

[0074] 23 CO, connection

[0075] 25 cartridge unit

[0076] 27 tap

What is claimed is:

1.-23. (canceled)

24. A method for drawing a carbonated drink from a
dispensing system, wherein the carbonated drink is passed
by way of a line through a flow regulator and a filter
arranged downstream of the flow regulator, wherein the
carbonated drink undergoes a pressure drop when passing
through the filter, with the pressure drop being greater than
the equilibrium pressure of the carbonated drink.

25. The method according to claim 24, wherein the flow
rate is set by the flow regulator to 1-3 L/min.

26. The method according to claim 24, wherein the
carbonated drink has a CO, content of 3-8 g CO,/L.

27. The method according to claim 24, wherein the
carbonated drink has a temperature between 1° C. and 12°
C. when passing through the filter.

28. The method according claim 24, wherein the pressure
drop at 10° C. is greater than 1 bar.

29. The method according to claim 24, wherein the flow
regulator and the filter are arranged in a cartridge unit.
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30. The method according to claim 24, wherein the
carbonated drink is passed through a valve for closing the
line.

31. The method according to claim 30, wherein the valve
is a low-turbulence valve.

32. The method according to claim 30, wherein the valve
is arranged downstream of the filter.

33. A dispensing system for carbonated drinks, compris-
ing, a line having a flow regulator and a filter disposed
downstream of a flow regulator, and configured to pass a
carbonated drink via the line through the flow regulator and
the filter, wherein the filter is constructed such that the
carbonated drink undergoes a pressure drop that is greater
than the equilibrium pressure of carbonated drink, when the
carbonated drink flows through the filter.

34. The dispensing system according to claim 32, wherein
a flow rate of the carbonated drink is adjustable with the flow
regulator to 1-3 L/min, or to approximately 2 L/min.

35. The dispensing system according to claim 32, wherein
the dispensing system comprises a cooling system.

36. The dispensing system according to claim 33, wherein
the filter is constructed such that the pressure drop of the
carbonated drink at 10° C. is greater than 1 bar.

37. The dispensing system according to one of claim 32,
wherein the dispensing system comprises a cartridge unit
which includes the flow regulator and the filter.

38. The dispensing system according to claim 37, wherein
the cartridge unit is exchangeable.

39. The dispensing system according to one of claim 33,
wherein the dispensing system has a valve for closing the
line.
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40. The dispensing system according to claim 39, wherein
the valve is arranged downstream of the filter.

41. The dispensing system according to claim 40, wherein
the valve comprises a safety/pressure-sustaining valve.

42. The dispensing system according to claim 39, wherein
the valve is arranged upstream of the flow regulator.

43. The dispensing system according to claim 42, further
comprising a ball valve or a cone valve, which is arranged
on the line downstream of the filter.

44. A cartridge unit for a dispensing system for carbonated
drinks according to claim 24 comprising, a flow regulator
and a filter configured to pass the carbonated drink through
the flow regulator and the filter, wherein the filter is arranged
downstream of the flow regulator, and wherein the filter is
constructed to relax a carbonated drink when the carbonated
drink flows through the filter.

45. The cartridge unit according to claim 44, wherein the
filter is constructed to relax the carbonated drink such that
carbonated drink undergoes a pressure drop that is greater
than the equilibrium pressure of the carbonated drink flow-
ing through the filter.

46. The cartridge unit according to claim 45, wherein flow
regulator is configured to set a constant flow rate of the
carbonated drink of 1-3 1/min.

47. The cartridge unit according to claim 44, wherein the
filter is constructed for a pressure drop of the carbonated
drink flowing through the filter is greater than 1 bar at a flow
rate of 2 1/min and a carbon dioxide content of 6 g CO,/1 at
10° C.



