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DESCRIPTION

[0001] The invention relates to an assembly and a method for frothing a fluid

BACKGROUND

[0002] Devices for frothing liquids, such as milk or cream, are well known in the art, for
example from US 20130145936 and EP 2.120.656 B1.

[0003] US2013/0145936 discloses in figure 4 a milk frothing apparatus including a cold milk
container, a milk supply conduit including a milk pump. The milk is heated and frothed by
mixing the milk in a frothing chamber with an air/steam mixture supplied by a steam generator
that is fed with water and air. The air is supplied to the steam generator from a compressed air
source via an air conduit that includes a valve. The system includes a temperature sensor that
is positioned in the milk container as well as control device that can be connected to some or
all elements of the frothing apparatus which are capable of being controlled and/or regulated.
In the known apparatus, the milk is frothed and heated with a steam/air mixture.

[0004] EP 2.120.656 B1 discloses a device for the production of milk foam or milk-based
drinks. The device comprises a container containing cold milk that is to be provided to the
assembly for frothing, and a pump that may be brought in fluid connection with the container
by a milk conduit so that cold milk can be drawn from the container to the pump. The device
also comprises an air conduit with an air inlet and an air outlet, the latter of which emanates in
the milk conduit. The device furthermore comprises a valve assembly that is configured to
supply an amount of air to the fluid channel to form the fluid/air-mixture. The pump is
connected to a restriction for frothing the milk/air-mixture that is supplied to the restriction by
the pump. Downstream of the restriction a valve assembly is installed in the milk conduit. In a
first state of the valve assembly, the frothed milk is delivered to and dispensed from the milk
outlet conduit via a milk outlet. In the second state of the valve assembly, the frothed milk is led
through a parallel milk conduit that includes a heater to heat the frothed milk before it is
delivered and dispensed from the outlet.

SUMMARY

[0005] A disadvantage of the device known from the prior art is that the frothed milk does not
have a consistent quality. The inventors have established that an important factor causing the
inconsistent quality is the temperature of the milk product to be frothed. UHT milk having an
ambient temperature leads to a different frothed end product than the same UHT milk that has
been cooled in a refrigerator.
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[0006] The invention is aimed at providing an assembly with which a relatively high and
constant quality of frothed fluid can be dispensed. To that end, the assembly comprises:

» an air supply assembly including an air source and an air channel having an air inlet and
a downstream end, the air source being connected to the air inlet, wherein the air supply
assembly is configured to control the flow of air that is supplied to the downstream end;

« a fluid channel extending from a fluid inlet to an fluid outlet, the fluid channel including
subsequently:

~ a first temperature sensor that is positioned adjacent or in the fluid inlet and that is
configured to generate a first temperature signal that is associated with a sensed
temperature of the fluid adjacent or in the fluid inlet;

~ an air inlet emanation point to which the downstream end of the air channel is
connected;

~ a frothing unit including a pump;
~ a heater;

and wherein the assembly comprises:
= an electronic controller assembly configured for:

~ receiving the first temperature signal, and

~ controlling the controllable air supply assembly in response to at least the first
temperature signal for controlling the flow of air that is supplied to the fluid channel.

[0007] Fluid may, for example, various types of milk, almond milk, chocolate milk, goat milk,
concentrated milk, soy milk etc. The advantage of the assembly according to the invention is
that the ratio between fluid and air in the fluid/air-mixture is adapted to the temperature of the
fluid that is provided at the fluid inlet. This is done by means of the electronic controller
assembly that, based on the information provided by the temperature sensor, regulates the
controllable air supply assembly and therewith the amount of air that is added to the fluid
present in the fluid channel. The regulation of the amount of air that is supplied to the fluid may
compensate temperature variations of the fluid that is supplied. Thus, a consistent quality of
frothed fluid from the fluid outlet may be obtained. Dependent on the wish of the consumer, the
milk foam may be wet, i.e. more milk per volume of foam or dry, i.e. less milk per volume of
foam. Additionally, the temperature of the foam may be varied, for example, cold foam or hot
foam. Further, the amount of foam that is dispensed may be varied. To that end, various
recipes may be programmed in the electronic controller assembly.

[0008] The temperature of the fluid adjacent or in the fluid inlet may lie within a range of
temperatures wherein range of temperatures extends from a relatively low temperature to a
relatively high temperature. The flow of air that may be supplied may lie within a range of flows
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wherein the range of flows extends from a relatively small flow to a relatively high flow. Flow is
defined as supplied volume per time and may, for example be expressed in ml/s. In an
embodiment, the electronic controller assembly may be configured to control the controllable
air supply assembly such that, when the temperature of the fluid is relatively low within the
range of temperatures, the flow of air is controlled to be relatively low in the range of flows, and
that, when the temperature of the fluid is relatively high within the range of temperatures, the
flow of air is controlled to be relatively high in the range of flows. In other words, when, in use,
the temperature sensor detects a relatively high temperature near or in the fluid inlet, the
electronic controller assembly may increase the flow of air that is supplied to the fluid in the
fluid channel is relatively high. Conversely, the flow of air may be reduced when the
temperature of the fluid near or in the fluid inlet is relatively low in the range of temperatures,
so that an amount of air that is supplied to the fluid in the fluid channel is relatively low in the
range of that may be supplied to the fluid channel. The electronic controller assembly, based
on the temperature detected by the temperature sensor, regulates the ratio between the fluid
and air in the fluid/air-mixture so that a consistent and desired quality of frothed fluid may be
produced by the assembly. This may, for example, be one of the desired foam varieties that
have been described above, i.e.: hot dry foam, hot wet foam, cold dry foam, or cold wet foam
and intermediate varieties.

[0009] The invention also provides a refrigerator including an assembly according to the
invention.

[0010] Finally, the invention provides a method for producing a frothed fluid, wherein the
method comprises:

= providing an assembly or a refrigerator according to the invention;

« activating the pump for creating a flow of fluid in the fluid channel;

» sensing a temperature of a fluid adjacent or in the fluid inlet with the first temperature
SEnsor;

e transmitting the first temperature signal from the first temperature sensor to the
electronic controller assembly which first temperature signal is associated the sensed
temperature of the fluid adjacent or in the fluid inlet;

» controlling the air supply assembly in response to at least the first temperature signal for
controlling the flow of air that is supplied to the fluid channel;

+ mixing a fluid in the fluid channel and air from the air channel to form a fluid/air-mixture;

» frothing the fluid/air-mixture to form frothed fluid;

« selectively heating or not heating the frothed fluid; and

¢ dispensing the frothed fluid via the fluid outlet.

[0011] The method has the advantage that a more consistent quality of frothed fluid may be
produced. This is due to the fact that the amount of air that is supplied to the fluid channel may
be controlled in response to the temperature of the fluid in or near the fluid channel. Tests
have shown that the quality of the frothed fluid depends on the temperature of the fluid that is
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used for producing the frothed fluid. The quality of the frothed fluid also is dependent on the
ratio between the fluid and the air in the fluid/air-mixture. By controlling the controllable air
valve in response to the temperature of the fluid near or in the fluid inlet, the frothed fluid that is
produced may be of the desired quality. Fluctuations which may occur due to varying inlet
temperatures of the fluid may be compensated by virtue of the fact that the flow of air that is
supplied to the fluid is controlled in response to the sensed inlet temperature. Thus, frothed
liquid with a reproducible and consistent quality may be produced.

[0012] Various embodiments are claimed in the dependent claims, which will be further
elucidated with reference to an example shown in the figures. The embodiments may be
combined or may be applied separately from each other.

BRIEF DESCRIPTION OF FIGURES

[0013]

Figure 1 shows a schematic overview of an embodiment of the assembly according to the
invention;

Figure 2 shows a perspective view of an example of a refrigerator including the assembly;

Figure 3 shows an example of a fluid channel including a gripper element.

DETAILED DESCRIPTION

[0014] Figure 1 shows an example of the assembly according to the invention including
several embodiments as well as the main aspect of the invention. In most general terms, the
invention comprises an assembly for frothing a fluid 10, including an air supply assembly
including an air source and an air channel 12 having an air inlet 12a and a downstream end
12b. The air source is connected to the air inlet 12a. The air supply assembly is configured to
control the flow of air that is supplied to the downstream end 12b. Although other fluids may be
frothed with the assembly according to the invention, the main application will be the frothing of
milk of various types such as various grades of cow milk, almond milk, chocolate milk, goat
milk, concentrated milk, soy milk, etc. The assembly 10 comprises a fluid channel 14 that
extends from a fluid inlet 16 to a fluid outlet 18. The fluid channel 14 subsequently includes a
first temperature sensor 20, an air inlet emanation point 14a, a frothing unit 22 including a
pump 30, and a heater 24. The first temperature sensor 20 is positioned adjacent or in the fluid
inlet 16 and is configured to generate a first temperature signal that is associated with a
sensed temperature of the fluid adjacent or in the fluid inlet 16. The downstream end 12b of
the air channel 12 is connected to the air inlet emanation point 14a. The assembly 10 also
comprises an electronic controller assembly 26 that configured to receiving the first
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temperature signal and to control the air supply assembly in response to at least the first
temperature signal for controlling the flow of air that is supplied to the fluid channel 14.

[0015] The advantages of such an assembly have been described in the summary and include
amongst others that various types of desired fluid foam can be produced with a consistent
quality even if the temperature of the fluid near or in the inlet of the fluid channel 14 varies. In
the example shown in figure 1, the flow of air supplied by the air supply assembly is controlled
with the controllable air valve.

[0016] In an embodiment, the air source may include an air pump with a variable output flow.
In that case, the electronic controller assembly 26 may be configured for controlling the air
pump output flow in response to at least the first temperature signal so as to control the flow of
air that is supplied to the fluid channel 14.

[0017] An air pump has the advantage that no cylinders with pressurized air have to be
exchanged.

[0018] In an embodiment, the air source may include an air cylinder or an air pump, wherein
the air supply assembly includes a controllable air valve 12c that may be mounted in the air
channel 12. In that embodiment, the electronic controller assembly 26 may be configured for
controlling the controllable air valve 12c¢ in response to the first temperature signal so as to
control the flow of air that is supplied to the fluid channel 14.

[0019] A pressurized air cylinder has the advantage that pressurized air is instantly available.

[0020] A combination of a pump and an air cylinder or a similar buffer tank as air source is also
feasible. The air pump may be used to pressurize the air cylinder. Such a combination
guarantees the instant availability of pressurized air and has the advantage that no pressurized
air cylinders have to be exchanged.

[0021] The temperature of the fluid adjacent or in the fluid inlet may vary within a range of
temperatures wherein range of temperatures extends from a relatively low temperature to a
relatively high temperature. The flow of air that may be supplied may also be varied within a
range of flows wherein the range of flows extends from a relatively small flow to a relatively
high flow. In this context flow is the volume fluid that is supplied per time expressed in, for
example, ml/s. In an embodiment, the electronic controller assembly 26 may be configured to
control the air supply assembly such that, when the temperature of the fluid is relatively low
within the range of temperatures, the flow of air is controlled to be relatively low in the range of
flows, and that, when the temperature of the fluid is relatively high within the range of
temperatures, the flow of air is controlled to be relatively high in the range of flows.

[0022] By means of such a control, a consistent quality of foam may be obtained even if the
temperature of the fluid at the fluid inlet varies from relatively low to relatively high within said
range.
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[0023] In an embodiment, of which an example is shown in figure 1, the frothing unit may
include a fluid restriction 22 that is positioned downstream of the pump 30 and upstream from
the heater 24.

[0024] The use of a fluid restriction 22 for frothing the fluid in the assembly 10 has the
advantage that frothed fluid with a relatively high quality frothed liquid can be produced. Apart
from that, a fluid restriction 22 is a very simple construction that can be easily cleaned.

[0025] In an embodiment, the electronic controller assembly 26 may be configured for
controlling the heater 24 in response to at least the first temperature signal for controlling the
heat output of the heater 24.

[0026] With such an embodiment, the heat output of the heater 24 can be controlled in
dependence of the temperature of the fluid to be frothed at the inlet of the fluid channel. By
doing so, it may be prevented that the frothed fluid that is heated will start to boil.
Consequently, the taste of the fluid will remain very good and no fluid will burn-on or cake to
the walls of the heater. Especially when the fluid is milk, it is of importance that the milk does
not boil because the taste of the milk will deteriorate when the milk has boiled. Consequently,
the quality of the frothed milk will be consistent both with respect to taste as well as
appearance.

[0027] In an embodiment, of which an example is shown in figure 1, the assembly 10 may
comprise a second temperature sensor 32. The second temperature sensor 32 may be
positioned in the fluid channel 14 between the air inlet emanation point 14a and the frothing
unit 22. The second temperature sensor 32 may be configured to generate a second
temperature signal that is associated with a sensed temperature of the fluid/air-mixture and/or
a cleaning fluid. The electronic controller assembly 26 may be configured for receiving the
second temperature signal and for controlling the heater 24 in response to at least the second
temperature signal for controlling the heat output of the heater 24.

[0028] In addition to providing the correct air/fluid-ratio in the air/fluid-mixture, the quality of the
frothed fluid may also, or additionally, be determined by the temperature of the frothed fluid
that is dispensed. A heated frothed fluid may, for example, have a temperature that is
approximately 70 °C. In stead of or in addition to controlling the heater 24 in response to the
first temperature signal generated by the first temperature sensor 20, the heater 24 may also
be controlled on the basis of the second temperature signal generated by the second
temperature sensor 32 which directly measures the temperature of the fluid/air-mixture. With
the second temperature signal or with the combination of the first and the second temperature
signals the heater 24 can be controlled by the electronic controller assembly even more
accurately so as to output the exact amount of heat that is necessary to dispense frothed fluid
of the desired temperature. Thus, over- or under-heating may be prevented. Additionally, the
second temperature 32 may also be used for controlling the temperature of a cleaning agent
with which the fluid channel 14 is cleaned.
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[0029] In an embodiment, the electronic controller assembly 26 may be configured to control
the flow of air supplied by the air supply assembly in response to a flow signal that is
associated with the flow of the fluid in the fluid channel 14. Such an embodiment not only
determines flow of air supplied by the air supply assembly in response to the temperature of
the fluid at or in the fluid inlet but additionally in response to a flow signal that is indicative of
the flow (i.e. volume/time) of the fluid within the fluid channel 14. The flow signal may be
generated by a flow meter that may be included in the flow channel 14. However, the flow
signal may also be a controller signal for the pump. For example, the flow signal may be a
pump speed or a percentage of the maximum pump speed. The pump speed may be set in
dependence of the recipe of the fluid foam. When a dry foam is desired, the pump speed may
be set slower than when a wet fluid foam is desired. WWhen the pump speed is relatively low, a
smaller flow of air may be supplied to the fluid channel 14 than when the pump speed is, for
example, 100% of the maximum speed of the pump.

[0030] In an embodiment, the electronic controller assembly 26 may be configured for
receiving a user-generated instruction on the type of fluid that is supplied to the fluid inlet 16.
The electronic controller assembly 26 may further be configured for controlling the air supply
assembly in response to the user-generated instruction for controlling the flow of air that is
supplied in to the fluid channel 14.

[0031] The quality of the frothed fluid may be increased even further by also taking into
account the type of the fluid that is supplied to the fluid inlet 16. In this embodiment, the
electronic controller assembly 26 may be programmed with information on various fluids that
may be processed by the assembly 10, wherein the user-generated information on the fluid
supplied to the fluid inlet may be used to optimize the fluid/air-ratio by controlling the amount of
air that is supplied to the fluid channel 14. The type of fluid may for example include cow milk
containing various fat percentages, almond milk, goat milk, buttermilk or chocolate milk. The
characteristics may for example include the percentage of fat, the protein content, the
presence or absence of lactose and/or the source of the fluid.

[0032] In an embodiment of which an example is provided in figure 1, in which the frothing unit
22 is a fluid restriction, the fluid restriction 22 may extend along a central axis over a
predetermined length and may comprise an orifice with a reduced diameter relative to a
diameter of the fluid channel 14.

[0033] Such a fluid restriction is simple of construction and may be cleaned very effectively
because the inner structure is smooth and does not contain cavities which may be poorly
accessible for cleaning agent.

[0034] In an embodiment, the length of the fluid restriction 22 may be in the range of 1 mm to
8 mm, and may preferably be 4 mm. The diameter of the orifice of the fluid restriction 22 may

be in the range of 0,4 mm to 1,5 mm and may be preferably 0,7 mm.

[0035] A fluid restriction of a length of 4 mm and having an orifice size of 0,7 mm, for example
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in the form of a fixed fluid nozzle, results in a high quality frothed liquid. Several different milk-
based fluids can be processed into high quality frothed fluid with this embodiment of the fluid
restriction. More specifically, the fluid restriction 22 can be used to froth skimmed, semi-
skimmed and full milk to high quality frothed milk. In addition, high quality frothed fluid can be
produced using semi-skimmed lactose-free milk and cappuccino milk.

[0036] In an embodiment, of which an example is shown in figure 1, in which the frothing unit
22 is a fluid restriction, the fluid restriction 22 may be mounted in an outlet of the pump 30.

[0037] Mounting the fluid restriction 22 in the outlet of the pump 30 may result in a more
compact assembly.

[0038] In an embodiment, the heater 24 may include a thick film heating element.

[0039] A thick film heating element provides several advantages over heating elements used in
prior art devices, such as electrical resistance rods. A thick film heating element has a low
thermal mass and a relatively steep temperature profile. As a result, the heater 24 is capable
of heating up and cooling down in a relatively short period. This makes it possible to provide a
single channel 14 through which both hot frothed fluid and cold frothed fluid can be dispensed
without incurring either long periods between subsequent dispensing actions or cross-
temperature effects between subsequent dispensing actions. The use of a thick film heating
element therefore allows a more simple and compact construction, wherein only a single fluid
channel 14 is required from which both hot and cold frothed fluids can alternatingly be
dispensed. Such a simple construction was not available in for example EP 2.120.656. In EP
2.120.656 two separate channels and a three-way valve were positioned after the frothing unit
and the hot frothed fluid was dispensed through a first one of these two channels that was
provided with a heating unit, whereas the cold frothed fluid was dispensed through a second
one of these two channel in order to prevent unwanted heating of the cold frothed fluid. The
three-way valve was actuated to select through which one of the two separate channels the
frothed fluid should be dispensed. A three-way valve is more difficult to clean than a simple
single channel. By consequence, the arrangement with a thick film heater through which both
hot and cold milk is dispensed is more easy to clean which is, from a hygienic point of view of
the utmost importance. An additional advantage is that the heater 24, by virtue of the short
period required to heat up and cool down, can be switched off, rather than to be kept in
standby mode. This reduces the energy use of the assembly 10, while still providing high
availability.

[0040] In an embodiment, the heater 24 may be a flow-through heater, preferably a high
pressure flow-through heater, and more preferably an ultra-high pressure flow-through heater.

[0041] In an embodiment, the assembly 10 may comprise a gripper element 44 that is
connected to the fluid channel 14 near the fluid inlet 16.

[0042] In an embodiment, of which an example is shown in figure 3, the assembly 10 may
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comprise a gripper element 44 that is connected to the fluid channel 14 near the fluid inlet 16.
In the example shown in figure 3, the fluid inlet 16 is a stiff dip tube which may be
manufactured from a metal or a rigid non-porous plastic. Alternatively, the fluid inlet 16 may be
a flexible tube. However, a stiff dip tube is more convenient to place in and take out of a fluid
container containing the fluid that is to be frothed.

[0043] In an elaboration of the previous embodiment, the gripper element 44 may comprise a
cap 46, for example an umbrella-shaped cap. The cap 46 may be placeable over an opening
of a fluid reservoir in which the fluid inlet 16 is inserted.

[0044] The gripper 44 may be provided with a cap 46, which allows the gripper 44 to be
conveniently placed over an opening of a fluid reservoir, so that the fluid reservoir is
substantially closed off. Therewith, the cap 46 forms a seal that prevents fouling of the fluid in
the fluid reservoir, while simultaneously providing a handhold for removing the fluid inlet 16
from the fluid reservoir without fouling or damaging the fluid inlet 16 or the fluid channel 14. As
such, transferring the fluid inlet 16 from an emptied fluid reservoir to a new, filled fluid reservoir
can be done in a hygienic and easy manner.

[0045] In an embodiment, the assembly may comprise an upstream fluid line bounding an
upstream part of the fluid channel 14, an air line bounding the air channel 12b, and a
connection block 28 positioned in the fluid channel 14 between the first temperature sensor 20
and the frothing unit. The connection block 28 may include a fluid entrance opening to which a
downstream end of the upstream fluid line is connected. The connection block 28 may
additionally comprise an air inlet opening, to which a downstream end of the air line is
connected. An internal fluid channel part may extend within the connection block 28 as well as
an internal air channel part. The air inlet emanation point 14a may be inside the connection
block 28 and forms the connection between the internal fluid channel part and the internal air
channel part. Finally, the connection block 28 may include an outlet opening formed by the
downstream end of the internal fluid channel part. The assembly further may further comprise
a downstream fluid line which bounds a part of the fluid channel 14 and of which an upstream
end is connected to the outlet opening of the connection block 28. The second temperature
sensor 32 may be mounted in the connection block 28. The connection between the upstream
fluid line and the connection block 28, the connection between the air line and the connection
block 28, as well as the connection between the downstream fluid line and the connection
block 28 may flare connections.

[0046] Such a connection block 28 has the advantage that it can be easily disinfected during a
cleaning operation because the internal structure may be smooth without any cavities in which
milk may remain when the cleaning operation is performed. The upstream and downstream
fluid lines may be flexible tubes of a suitable plastic. The free ends of the fluid lines may be
flared, i.e. be shaped to extend radially outwardly so to form a radially extending flange that is
an integral part of the tube. Such a radially extending flange may be clamped between an end
surface of the connecting block and a connection nut having internal screw thread that is
screwed on a screw coupling that is provided at the fluid inlet, the fluid outlet and the air inlet of
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the connection block 28. Again, by virtue of such flared tube ends, the connection between the
fluid lines and air line on the one hand and the connection block 28 on the other hand may be
very smooth virtually without any cavities in which milk or fluid may remain even during a
cleaning operation. Consequently, the hygiene of the assembly according to this embodiment
is optimally guaranteed.

[0047] The invention further provides a refrigerator including a housing 36 bounding a
refrigerator space 38. An example of such a refrigerator is shown in figure 2. The housing
includes a door 40 that has an open position in which the refrigerator space 38 is accessible
via a door opening and a closed position for closing off the door opening. The refrigerator
further comprises the assembly for frothing a fluid according to the invention, wherein the
major components of the assembly 10 for frothing a fluid, including at least the frothing unit 22,
the heater 24, the first temperature sensor 20 and the second temperature sensor 32 are
positioned in the refrigerator space 38.

[0048] The refrigerator space 38 may be refrigerated to a relatively low temperature to
optimize the cooling for the components. In addition, having a refrigerated housing space 38
may allow a fluid reservoir to be placed in the housing space 38 of the housing 36, so that the
fluid contained in the reservoir may be kept from decay. This may for example be important
with perishable goods, such as milk or custard-based products.

[0049] Furthermore, by designing the components of the assembly 10 for refrigerated spaces,
the assembly may be retrofitted in existing refrigerators.

[0050] In an embodiment, an example of which is shown in figure 2, the assembly for frothing
a fluid 10 may comprise a component tray 42 that is removably mounted in the refrigerator
space 38. The component tray 42 may be removable from the refrigerator space 38 in the
open position of the door 40, and may support at least the frothing unit 22, the heater 24 and
at least part of the fluid channel 14.

[0051] The advantage of having a removably mounted component tray 42 is that the
components are easily accessible for repair of maintenance. In addition, the component tray
42 may be designed such that the components provide an optimal performance while
simultaneously reducing the required installation space, thus allowing a compact and reliable
product. Also, the component tray may, in case of repair, maintenance or replacement be
removed from the refrigerator space 38, after which the door 40 may be closed again in order
to retain a low inner temperature in the refrigerator space 38.

[0052] The invention also comprises a method for frothing a fluid. The method includes
providing an assembly according to any one claims 1-15 or a refrigerator according to claim 16
or 17. The method further comprises:

« activating the pump 30 for creating a flow of fluid in the fluid channel 14;
» sensing a temperature of a fluid adjacent or in the fluid inlet with the first temperature



DK/EP 3426110 T3

sensor 20;

« transmitting the first temperature signal from the first temperature sensor 20 to the
electronic controller assembly 26 which first temperature signal is associated the sensed
temperature of the fluid adjacent or in the fluid inlet 16;

« controlling the air supply assembly in response to at least the first temperature signal for
controlling the flow of air that is supplied to the fluid channel 14;

« mixing a fluid in the fluid channel and air from the air channel to form a fluid/air-mixture;

¢ frothing the fluid/air-mixture to form frothed fluid;

» selectively heating or not heating the frothed fluid; and

« dispensing the frothed fluid via the fluid outlet

[0053] The advantages of the method according to the invention have been described in the
summary, to which reference is made. The selective heating of the frothed fluid may be
effected by switching the heater on during dispensing of the frothed fluid to produce hot foam
or keeping the heater switched off to produce cold foam. The method provides a more
constant foam quality of a desired type, even when the temperature of the fluid adjacent the
inlet varies.

[0054] As described above, the temperature of the fluid adjacent or in the fluid inlet may vary
within a range of temperatures wherein range of temperatures extends from a relatively low
temperature to a relatively high temperature. Also, the flow of air that may be supplied may
vary within a range of flows wherein the range of flows extends from a relatively small flow to a
relatively high flow.

[0055] In an embodiment of the method, the electronic controller assembly 26 may control the
air supply assembly such that, when the temperature of the fluid is relatively low within the
range of temperatures, the flow of air is controlled to be relatively low in the range of flows, and
that, when the temperature of the fluid is relatively high within the range of temperatures, the
flow of air is controlled to be relatively high in the range of flows.

[0056] With such a method, a frothed fluid, such as a frothed milk, of a constant quality as
desired may be obtained even when the temperature of the fluid at the inlet varies. Thus, cold
or hot dry foam or cold or hot wet foam of having a good stability and structure may be
obtained under varying temperature conditions of the fluid to be frothed.

[0057] In embodiment, the electronic controller assembly may control the heater 24 in
response to at least the first temperature signal for controlling the heat output of the heater 24.

[0058] In an embodiment, in which the assembly includes the features of claim 4, i.e. a second
temperature sensor 32 for sensing the temperature of the fluid/air-mixture to be frothed, the
method may comprise:

= sensing a temperature of the fluid/air-mixture with the second temperature sensor 32;
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» generating a second temperature signal by means of the second temperature sensor 32
which second temperature signal is associated with the sensed temperature of the
fluid/air-mixture;

» transmitting the second temperature signal to the electronic controller assembly 26;

« controlling the heater 24 by means of the electronic controller assembly 26 in response
to at least the second temperature signal of the fluid/air mixture to output a desired
amount of heat for heating the frothed fluid.

[0059] With the method according to these embodiments both the composition of the fluid/air-
mixture as well as the temperature of the fluid at the inlet and/or the temperature of the frothed
fluid that is formed in the assembly can be controlled in great detail. As a result, a very
consistent foam quality and foam temperature of frothed fluid can be produced using the
assembly. In addition, the extensive control allows the production of a relatively high quality of
frothed fluid as well.

[0060] In an embodiment, the method may also include controlling the air supply assembly in
response to a flow signal that is associated with the flow of the fluid in the fluid channel 14.
When the electronic controller assembly 26 receives a signal indicative of a high flow of fluid,
the controllable air valve 12c will be opened further so that more air will be supplied, whereas
when the flow of the fluid is smaller, less air will be supplied.

[0061] The descriptions above are intended to be illustrative, not limiting. Thus, it will be
apparent to one skilled in the art that modifications may be made to the invention as described
in the foregoing without departing from the scope of the claims set out below. Various
embodiments may be applied in combination or may be applied independently from one
another. Reference numbers used in the above detailed description are not intended to limit
the description of the embodiments to the examples shown in the figures. The figures just
represent examples and the embodiments may be embodied in other ways than the specific
way shown in the examples of the drawings.

LEGEND
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PATENTKRAV
1. Samling til opskumning af et fluid (10), hvilken samling indbefatter:
— en lufttilfgrselssamling, der indbefatter en luftkilde og en luftkanal (12) med et
luftindtag (12a) og en nedstrgmsende (12b), idet luftkilden er forbundet med luftindtaget
(12a), hvor lufttilfgrselssamlingen er konfigureret til at styre den luftstrgm, som tilfgres
nedstrgmsenden (12b);
— en fluidkanal (14), der strekker sig fra et fluidindtag (16) til et fluidudtag (18),
hvilken fluidkanal (14) indbefatter fglgende:
~ en fgrste temperatursensor (20), der er positioneret nabostillet eller i fluidindtaget
(16), og som er konfigureret til at generere et f@grste temperatursignal, der er associeret med
en registreret temperatur pa et fluid, som er nabostillet eller i fluidindtaget (16);
~ et luftindtagsemanationspunkt (14a), hvortil nedstrgmsenden (12b) af luftkanalen (12) er
forbundet;
~ en opskumningsenhed (22), der indbefatter en pumpe (30);
~ et varmeaggregat (24);

og hvor samlingen omfatter:
— en elektronisk styreenhedssamling (26), der er konfigureret til:
~ modtagelse af det fgrste temperatursignal og
~ styring af lufttilfgrselssamlingen som reaktion pa mindst det fgrste temperatursignal til

styring af den luftstrgm, som tilfgres fluidkanalen (14).

2. Samling ifglge krav 1, hvor luftkilden indbefatter en luftpumpe med en variabel
ydelsesstrgm, hvor den elektroniske styreenhedssamling (26) er konfigureret til at styre
luftpumpeydelsesstrgsmmen som reaktion pa mindst det fgrste temperatursignal med henblik pa at

styre den luftstrgm, som tilfgres fluidkanalen (14).

3. Samling ifglge krav 1, hvor luftkilden indbefatter en luftcylinder eller en luftpumpe,
hvor lufttilfgrselssamlingen indbefatter en regulerbar luftventil (12c), hvor den elektroniske
styreenhedssamling (26) er konfigureret til at styre den regulerbare luftventil som reaktion pa
det fgrste temperatursignal med henblik pa at styre den luftstrgm, som tilfgres fluidkanalen

(14).

4. Samling ifglge krav 1-3, hvor temperaturen pa det fluid, som er nabostillet eller i

fluidindtaget, ligger inden for et interval af temperaturer, og hvor den luftstrgm, der kan
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tilfgres, ligger inden for et interval af strgmme, hvor intervallet af strgmme straekker sig fra en
relativt lille strgm til en relativt hgj strgm, og hvor den elektroniske styreenhedssamling (26) er
konfigureret til at styre lufttilfgrselssamlingen saledes, at luftstrgmmen, nar fluidets temperatur
er relativt lav inden for intervallet af temperaturer, styres til at vaere relativt lav 1 intervallet af
strgmme, og at luftstrgmmen, nar fluidets temperatur er relativt hgj inden for intervallet af

temperaturer, styres til at vere relativt hgj 1 intervallet af strgmme.

5. Samling ifglge et hvilket som helst af kravene 1-4, hvor den elektroniske
styreenhedssamling (26) er konfigureret til at styre varmeaggregatet (24) som reaktion pa mindst

det forste temperatursignal til styring af varmeydelsen fra varmeaggregatet (24).

6. Samling ifglge et hvilket som helst af kravene 1-5, der omfatter:
- en anden temperatursensor (32), der er positioneret i fluidkanalen (14) mellem
luftindtagsemanationspunktet (14a) og opskumningsenheden (22), og som er konfigureret til
at generere et andet temperatursignal, der er associeret med en registreret temperatur pa
fluid/luft-blandingen og/eller renggringsfluidet;

hvor den elektroniske styreenhedssamling (26) er konfigureret til:
— modtagelse af det andet temperatursignal; og
- styring af varmeaggregatet som reaktion pa mindst det andet temperatursignal til styring

af varmeydelsen fra varmeaggregatet (24).

7. Samling ifglge et hvilket som helst af kravene 1-6, hvor den elektroniske
styreenhedssamling (26) er konfigureret til at styre den luftstrgm, som tilfgres ved hjelp af
lufttilfgrselssamlingen, som reaktion pa et strgmsignal, der er associeret med strgmmen af

fluidet i fluidkanalen (14).

8. Samling ifglge et hvilket som helst af kravene 1-7, hvor den elektroniske
styreenhedssamling (26) er konfigureret til:

— modtagelse af en brugergenereret instruktion om typen af fluid, som tilfgres
fluidindtaget (16); og

— styring af lufttilfgrselssamlingen som reaktion pa den brugergenererede instruktion til

styring af den luftstrgm, som tilfgres fluidkanalen (14).
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3
9. Samling ifglge et hvilket som helst af kravene 1-8, hvor varmeaggregatet (24)
indbefatter et tykfilmsvarmeelement.
10. Samling ifglge et hvilket som helst af kravene 1-9, hvor samlingen omfatter

— en opstrgmsfluidledning, der omkranser en opstrgmsdel af fluidkanalen (14);
- en luftledning, der omkranser luftkanalen (12b);
- en forbindelsesblok (28), der er positioneret i fluidkanalen (14) mellem den fgrste
temperatursensor (20) og opskumningsenheden (22), hvor forbindelsesblokken (28)
indbefatter:
~ en fluidindgangsabning, hvortil en nedstrgmsende af opstrgmsfluidledningen er
forbundet;
~ en luftindtagsabning, hvortil en nedstrgmsende af luftledningen er forbundet;
~ en indvendig fluidkanaldel;
~ en indvendig luftkanaldel, hvor luftindtagsemanationspunktet (14a) er inde 1
forbindelsesblokken (28) og danner forbindelsen mellem den indvendige fluidkanaldel og
den indvendige luftkanaldel;
~ en udtagsabning;

hvor samlingen yderligere omfatter:
— en nedstrgmsfluidledning, der omkranser en del af fluidkanalen (14), og hvoraf en
opstrgmsende er forbundet med udtagsabningen i forbindelsesblokken (28);

hvor den anden temperatursensor (32) er monteret i forbindelsesblokken (28), hvor
forbindelsen mellem opstrgmsfluidledningen og forbindelsesblokken (28), forbindelsen mellem
luftledningen og forbindelsesblokken (28) samt forbindelsen mellem nedstrgmsfluidledningen og

forbindelsesblokken (28) er flareforbindelser.

11. Kgleskab, der indbefatter:

- et hus (36), der omkranser et kgleskabsrum (38), hvilket hus indbefatter en dgr (40),
som har en aben position, hvori kgleskabsrummet (38) er tilgaengeligt via en dgrabning, og en
lukket position til aflukning af dgrabningen; og

— samlingen til opskumning af et fluid ifglge et hvilket som helst af de foregaende krav,
hvor de stgrre komponenter i den samling (10) til opskumning af et fluid, der indbefatter
mindst opskumningsenheden (22), varmeaggregatet (24), den fgrste temperatursensor (20) og

den anden temperatursensor (32), er positioneret 1 kgleskabsrummet (38).
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12. Kgleskab ifglge krav 11, hvor samlingen til opskumning af et fluid omfatter en
komponentbakke (42), der flytbart er monteret i kgleskabsrummet (38), hvor
komponentbakken (42) er flytbar fra kgleskabsrummet (38) i den abne position af dgren (40),
og hvor komponentbakken (42) understgtter mindst opskumningsenheden (22),
varmeaggregatet (24) og mindst en del af fluidkanalen (14).

13. Fremgangsmade til fremstilling af et opskummet fluid, hvilken fremgangsmade omfatter:
- tilvejebringelse af en samling ifglge et hvilket som helst at kravene 1-10 eller et
koleskab ifglge krav 11 eller 12;

- aktivering af pumpen (30) til dannelse af en strgm af fluid 1 fluidkanalen (14);

— registrering af en temperatur pa et fluid, der er nabostillet eller i fluidindtaget, med
den fgrste temperatursensor (20);

- overfgrsel af det fgrste temperatursignal fra den farste temperatursensor (20) til den
elektroniske styreenhedssamling (26), hvilket fgrste temperatursignal er associeret med den
registrerede temperatur pa fluidet, som er nabostillet eller i fluidindtaget (16);

— styring af lufttilfgrselssamlingen som reaktion pa mindst det fgrste temperatursignal til
styring af den luftstrgm, som tilfgres fluidkanalen (14);

— blanding af et fluid i fluidkanalen og luft fra luftkanalen til dannelse af en fluid/luft-

blanding;

- opskumning af fluid/luft-blandingen til dannelse af opskummet fluid;

- selektiv opvarmning eller ikke-opvarmning af det opskummede fluid; og

— dispensering af det opskummede fluid via fluidudtaget.

14. Fremgangsmade ifglge krav 13, hvor fluidets temperatur, som er nabostillet eller i

fluidindtaget, ligger inden for et interval af temperaturer, og hvor den luftstrgm, som kan
tilfgres, ligger inden for et interval af strgmme, hvor intervallet af strgmme straekker sig fra en
relativt lille strgm til en relativt hgj strgm, og hvor den elektroniske styreenhedssamling (26)
styrer den regulerbare lufttilfgrselssamling, saledes at luftstrgmmen, nar fluidets temperatur er
relativt lav inden for intervallet af temperaturer, styres til at vere relativt lav i intervallet af
strgmme, og at luftstrgmmen, nar fluidets temperatur er relativt hgj inden for intervallet af

temperaturer, styres til at vere relativt hgj 1 intervallet af strgmme.

15. Fremgangsmade ifglge et hvilket som helst af kravene 13-14, der indbefatter:
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— styring af den regulerbare lufttilfgrselssamling som reaktion pa et strgmsignal, der er

associeret med strgmmen af fluidet i fluidkanalen (14).
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