1 Beverage production device  The present invention relates to a beverage production device for
preparing a beverage from a beverage ingredient provided to the device. More patrticularly, the 5
invention relates to such a device comprising a beverage production chamber in which a liquid is made
to interact with said beverage ingredient, the beverage ingredient particularly being contained in
pre-portioned form in a closed capsule.  Devices for preparing a beverage by injecting, for instance,
pressurized fluid to a capsule are well-known, especially in the field of producing tea, coffee or coffee
type 10 beverages. In addition, other substances sucq as chocolate or milk products can be extracted
or dissolved to form a beverage. The advantages of such a system are in particular the conservation

and freshness of the ingredients, as well gg the sihilineehfaslitating the operations when preparing
the beverage. It should be understood that the #Zéaéﬁon Ibetween the liquid and the ingredients 15

within, for example, the capsule can be e.g. dissolving, extraction, brewing or any other interaction in
order to prepare a Deyverageryimeatish ofdlgiedie nis ipmrited prihinrtibe capiseldoSpespareapaule is
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and of the product to be brewed (beverage ingredient like powd@ev?, the air bubbles can separate from
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longer properly immersed inside the liquid (water) and the tea can thus be not sufficiently extracted. 2
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a beverage production _
capsule. Such a capsule is yet known from the patent documents WO 2007/042414 A1

and WO 2008/025730 A1 and mainly comprises an enclosure defined by a housing or
shell and a filtering means.

20 When, for instance, preparing tea in such a device a problem occurs due to the
presence of air in the liquid (e.g. water) being delivered to the capsule. This air mainly
comes from the heating of the water which is carried out by a heater provided in the supply
means for supplying the liquid to the beverage production chamber of the device. The air
or air bubbles appear as soon as the liquid (water) temperature reaches about 70°C. The

25 air is thus introduced with the liquid into the capsule but tends to not traverse the filter
means (generally a paper filter) that is placed inside the capsule as described above. As in
a low pressure water flow, which is present when preparing e.g. tea, there is no important
stirring of water and of the product to be brewed (beverage ingredient like powder), the air
bubbles can separate from the liquid, slowly raise to the top of the beverage production

30 chamber like a capsule, for instance, and stay behind the filter inside the capsule. Their
volume grows as long as water is injected inside the capsule. However, this volume can
become so important that, for instance, the tea leaves are no longer properly immersed

inside the liquid (water) and the tea can thus be not sufficiently extracted.



device which comprises a beverage production chamber designed to have a liquid interact with a
beverage ingredient contained in a capsule, liquid supply means for supplying liquid to said beverage
production chamber, heating means provided in the liquid supply means for heating the liquid, and an
air separating compartment provided in the liquid supply 10 means after the heating means for
separating any air or other gas contained in the liquid. The air separating compartment comprises an
inlet for introducing liquid into the air separating compartment, means for breaking the kinetic energy of
the liquid introduced through the inlet, a liquid outlet, separated from the inlet by the means for
breaking the kinetic energy, for evacuating liquid fromthe air separating compartment, and an air
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the separation of air from the heated liquid is realised. ~ According to a first embodiment of the
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material can be used for separating air or other gas from & heated liq UId as the gas is trapped in the
meshes of sait!'Sicle %ﬁ%f@?r@e?ﬁ@?"?@rﬁ?‘éfgr&BWpﬂﬁéspéfbug%éﬂrfé?H@%\%@rdﬂg'Qh@?ﬁb ifdide the
air separatingsepepiitm@ntipbntokde) tochayddherbgkiihoitiekiastit tbaeady aaftideskpadatecbfimeadthe inlet

3 by the poroyg yyall. fie pREoUS; ﬁ(gﬂ SuRsETen RlpGRd éd‘f‘w|H¥E‘bg'{h%eﬂ%%’é“%rc8@%§ﬂﬁ8t SO that
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compartment can be attained he porous chamber 41an be inclined with respectto horizontal axis,
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25 porous chamber presents a cylinder shape. The porous wall can be a sieve or a filter. By
means of the above described features, it is possible to easily reduce the amount of air in
heated liquid as the air is trapped in the meshes of the porous wall and can thus easily rise
to an upper portion of the air separating compartment where it can be evacuated through
the air outlet while the airless liquid can be evacuated through the liquid outlet.

30 A simple element having a common material can be used for separating air or other
gas from a heated liquid as the gas is trapped in the meshes of said sieve or filter element.
Preferably, the porous wall forms a porous chamber inside the air separating

compartment. In order to have the liquid outlet and the air outlet separated from the inlet



20 1:10, preferably at least 1:100. Said sections are essentially perpendicular to the liquid flow
direction either in the inlet or in the air separating compartment.  According to a second preferred
embodiment, the means for breaking the kinetic energy of the liquid introduced through the inlet can
be means for changing the direction of the liquid. Preferably, the means for breaking the kinetic energy
of the liquid introduced 25 through the inlet changes the direction of the liquid flow path to the opposite
direction of the liquid at least twice. This change of direction of the liquid flow path to the opposite
direction means that the direction of the liquid flow is gssentially changed about an angle of 180. More
preferably, at least two changes to the opposite direction of the liquid flow path are provided by the
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According to a second preferred embodiment, the means for breaking the kinetic
energy of the liquid introduced through the inlet can be means for changing the direction of
the liquid. Preferably, the means for breaking the kinetic energy of the liquid introduced

25 through the inlet changes the direction of the liquid flow path to the opposite direction of
the liquid at least twice. This change of direction of the liquid flow path to the opposite
direction means that the direction of the liquid flow is essentially changed about an angle
of 180°. More preferably, at least two changes to the opposite direction of the liquid flow
path are provided by the specific design of the means for breaking the kinetic energy of the

30 liquid. Accordingly, the fluid velocity can be effectively decreased. Such means can
preferably be selected between baffles or a labyrinth flow path. Preferably, the fluid section
through the means for breaking the kinetic energy of the liquid is increased each time

there is a change of direction of the fluid flow path through said means.



30 once it has been separated. This is achieved by the air outlet being arranged higher than the liquid
outlet as air is lighter than liquid (e.g. water) and thus rises to an upper portion of the air separating
compartment where it can easily be evacuated from the air separating compartment while the liquid
can be evacuated through the liquid outlet arranged at a 5 lower position. Preferably the air outlet is
arranged at the highest vertical position of the air separating compartment with respect to the
beverage production device. By means of said feature, as air rises up to the uppermost portion of the
air separating compartment, a sufficient evacuation of,air out of the air separating compartment can be
attained. The 5 liquid outlet can be arranged at the inlet sidewall of the air separating compartment. By

means of this the. liquid. i i om.t j let si ticul ir
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member. The upper part of the labyrinth rim portion is preferably connected to the air outlet

10 and the bottom part of the labyrinth rim portion is connected to the liquid outlet.

According to a preferred aspect of the invention, the liquid outlet is provided with a
first valve. By means of said valve, the value of the pressure at which the valve is opened
can be set to a liquid pressure needed for the liquid to be supplied to the beverage
production chamber and for beverage production. Hence, an additional backpressure

15 valve in the liquid supply means before the beverage production chamber 41an be
omitted.

According to another preferred aspect of the invention, the air outlet is provided with
a second valve. By means of said valve, sufficient deaeration can be attained without any
liquid escaping through said valve.

20 Preferably the value of pressure for opening the first valve is greater than that of the
second valve. Then deaeration can already be accomplished before liquid is evacuated
from the air separating compartment. Hence, the chance of separated air to be mixed
again with airless liquid is reduced and thus, the liquid being supplied to the beverage
production chamber merely contains a minimum of air or other gas. The value of pressure

25 for opening the first valve can be at least 0,2 bar, preferably at least 0,4 bar. Thus, the
liquid is supplied to the beverage production chamber at an appropriate pressure for
beverage production.

The air outlet is usually arranged at a position higher than the liquid outlet with
respect to the horizontal. Hence, air is prevented from being mixed with airless liquid again

30 once it has been separated. This is achieved by the air outlet being arranged higher than
the liquid outlet as air is lighter than liquid (e.g. water) and thus rises to an upper portion of
the air separating compartment where it can easily be evacuated from the air separating

compartment while the liquid can be evacuated through the liquid outlet arranged at a



water outlet preferably enables a recirculation of the water in case the temperature is lower 20 than the
desired temperature for preparing a beverage. The second water outlet is preferably equipped with a
valve in order to control the ejection of water through the second water outlet. Preferably, a two-way
electrovalve is provided at the second water outlet which is held in an opened state as long as the
water temperature is lower than the desired temperature for preparing a beverage. For measuring the
water temperature within 25 the air separating compartment, a dedicated temperature sensor may be
provided which is preferably connected to the two-way electrovalve or a control unit connected to said
electrovalve. The temperature sensor may be any internal or external means provided at the air
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liquid outlet can be arranged at the inlet sidewall of the air separating compartment. By

means of this feature, the liquid is far distanced from the air outlet side, particularly when
the air separating compartment is inclined.

Usually the inlet is connected to the heating means, the liquid outlet is connected to
the beverage production chamber, and the air outlet is connected to a waste compartment

10 or a breather means. Then the air separating compartment can be easily used in a
common beverage production device for producing, e.g., tea.

In another preferred embodiment, the air separation compartment can further
comprise an additional liquid outlet being equipped with a valve designed to eject liquid
below a predefined temperature. Preferably, the additional liquid outlet is arranged at a

15 lowermost portion of the air separating compartment. The air separating compartment
preferably comprises two water outlets, one of which is provided with the already
mentioned first valve to enable the ejecting of water at a predefined pressure. The second
water outlet is preferably placed in vicinity of the first water outlet. Thereby, said second
water outlet preferably enables a recirculation of the water in case the temperature is lower

20 than the desired temperature for preparing a beverage. The second water outlet is
preferably equipped with a valve in order to control the ejection of water through the
second water outlet. Preferably, a two-way electrovalve is provided at the second water
outlet which is held in an opened state as long as the water temperature is lower than the
desired temperature for preparing a beverage. For measuring the water temperature within

25 the air separating compartment, a dedicated temperature sensor may be provided which is
preferably connected to the two-way electrovalve or a control unit connected to said
electrovalve. The temperature sensor may be any internal or external means provided at
the air separating compartment suitable for measuring the temperature of the liquid
present in the compartment. The water which is ejected from said second water outlet is

30 fed back into the water supply upstream of the air separating compartment. Preferably, the
water ejected from said second water outlet is fed back into the water supply to the air
separating compartment. According to that, the second water outlet enables the return of

ejected water to the upstream side of the air separating compartment if the temperature of



6 the water is not sufficient high to prepare a beverage. Once the water has reached a predefined
temperature, the valve of the second water outlet is closed. Accordingly, the water pressure increases
at the outlet of the air separating compartment and the water valve of the first water outlet opens when
its opening pressure is reached. 5In the first embodiment, the liquid outlet is preferably radially offset
from the inlet with respect to a longitudinal axis of the air separating compartment. For this reason, the
liquid outlet can easily be arranged in the air separating compartment and does not interfere with, e.g.,
the inlet. Besides, in the first embodiment the liquid o%tlet is preferably arranged below the lower
porous face of the porous chamber with respect to the beverage 10 production device. Hence, the
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production device according to the present invention. 7 - Fig. 2 shows an air separating means of the
beverage pro8RRSABHEN d2 2 edicAHy EF AR Wit TeRRSEHIRERISH BYRAS RQINCHNAIRIAEin perspective

top view.15 In the second embodiment, the liquid outlet is preferably arranged at a portion of the
labyrinth or baffle which is situated essentially below the air outlet with respect to the
labyrinth or baffle. Thus, after the breaking of the kinetic energy by means of the labyrinth
or baffle, air which accumulates at a higher portion of the labyrinth or baffle can be
evacuated by means of the air outlet. Moreover, airless liquid which accumulates at a
20 bottom portion of the labyrinth or baffle can be evacuated by means of the liquid outlet.
The air outlet is preferably generally arranged at a side opposite to the liquid inlet
and the outlet side of the air separating compartment. By means of said feature, the air
outlet and the liquid outlet are most distanced from each other and thus, mixing of airless
liquid and air after being separated once is rather unlikely.
25 The invention also concerns a method for separating air from a heated liquid by the
means of the above described air separating device.

Further features, advantages and objects of the present invention would come

apparent for the skilled person when reading the following detailed description of

30 embodiments of the present invention, when taking in conjunction with the figures of the
enclosed drawings

- Fig. 1 is a schematic diagram of a beverage production device according to the present

invention.



- Fig. 3 shows the second preferred embodiment of the air separating means according to the present
invention in sectional side view. 5 - Fig. 4 shows a schematic diagram of a beverage preparation
device comprising the air separating means according to figure 3.  Figure 1 shows a preferred
embodiment of a beverage production device 1 according to the present invention. In said preferred
embodiment a beverage ingredient T for 10 preparing a beverage is enclosed in a capsule 20 or the
like, also referred to as beverage production chamber, which is held in a handling means 2 comprising
the handling members 3, 4. The capsule mainly comp;ises an enclosure 21 containing the beverage
ingredients T such as leaf tea and the like. The enclosure 21 is preferably demarcated by a
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that hermetically closes the enclosure 21." The capsule 20 can further comprise a cover 25 that is also
attached to thEHERIRE P tBe sty Sl RRIFREEIYROBHRY 25 forms an internal channel
26 that terminafgg atstwisltherddoyidprefdieid?dmbhgircemest2bd sipradpsediligonmade dowdrdmgtocture

indicating meﬂ{ésﬁ%gaﬁtfﬁi ﬁgﬁipgee%ﬁgngldsgaglgi&_a weakened or breakable zone. 20The beverage
e

production device 1 may further comprise a means P for perforating the sealing wall 24 at an overflow
location oPthe EftIdsthevsia &S A HOGGRIFeOf 3HRE EARR RIGEHFIRTPVICE OB RISIVAE Sfer
closing of the dupachiirg meemserscdrdnghotittihe Tapsule 20. The perforating means P is forced or
guided through the cover 25 through the puncture indicating means such as a hole having a diameter
slightly larger than the 25 perforator P. The perforator P can engage the sealing wall 24 in puncturing

to create an overfl6WWYBer RS RIRIRESTRI efRetiR Rl Al AR5 YEIRESHISAYT B BYGE THRESIEREre fully
open. The pettortawrpresant heveritien by asidlgneieh@daayobleneduiy alerdrdgiy aryeaiitsDrTeven

manuallyy d\'O?JletE'é‘ﬁﬂBdai%&Q%&Q%@n@%%‘é@ﬂﬁ%"cé%%?@%LHretﬁQ |i§e']‘d%548’?5?eﬁ’r£% BYSHEE Q530

design, and there can also be used any other known beverage ingredient storage means or beverage
production chBIPEGUCRIHRBRFBrisks] fftdicdeNeRt RBPPIRDIFART of SBBREPRGe By &arditdn of
beverage ingrediebéssvdthth&ateddiguid anpirdfecablyriteated istosBieresseortdigindthindbasfajowing,

liquid stands ﬁﬂ&@&i‘éﬁgsrcgd'ﬂ%gﬁef%‘" tBSiQQd%ﬁSqi%g.arﬁg‘é%@%%r 9‘?%&%‘?&&%}5@7&5@%85{ fgnee.

water.  The beverage production device 1 of said embodiment further compri uid reservoir 5,
such as a wafeChI2PREIAYSING 8, A h&afitRI g Al 73-sTiRR srPaUf dtdireferably closed by a

15 sealing wall 24 that hermetically closes the enclosure 21. The capsule 20 can further
comprise a cover 25 that is also attached to the housing 22 and overlaps the sealing wall
24. The cover 25 forms an internal channel 26 that terminates at its side end by an outlet
27. The cover 25 is preferably provided with a puncture indicating means in the form of a
predefined hole or a weakened or breakable zone.

20 The beverage production device 1 may further comprise a means P for perforating
the sealing wall 24 at an overflow location of the enclosure 21. As shown in figure 1, the
perforating means P can be activated after closing of the handling members 3, 4 about the
capsule 20. The perforating means P is forced or guided through the cover 25 through the
puncture indicating means such as a hole having a diameter slightly larger than the

25 perforator P. The perforator P can engage the sealing wall 24 in puncturing to create an
overflow aperture and then is retracted away from the aperture to leave the aperture fully
open. The perforator P can be driven by a solenoid or any other equivalent drive means or
even manually.

Notwithstanding the above description, the capsule 20 is not limited to any size or

30 design, and there can also be used any other known beverage ingredient storage means
or beverage production chambers also comprising a filter element for preparation of a

beverage by extraction of beverage ingredients with heated liquids, preferably heated low-



5 and a liquid supply line 8, also referred to as liquid supply means. The beverage production device 1
may also comprise a controller and a user interface board (not shown) to manage the beverage
preparation cycles as known in the art. Moreover, a backpressure valve 9 can be provided to lower the
pressure at the entry side or injection member 10 in the beverage production chamber 20. The
injection member 10 can preferably be a 10 needle(s) or blade(s) and a liquid inlet. Instead of the
backpressure valve 9 a low pressure pump can be used that delivers the fluid at low pressure.  The
liquid supply means 8 preferably comprises, amongst pthers, a hot liquid supply line 11 which is
arranged between the heating means 7 and the beverage production chamber 20 for supplying the hot

i ino the heverAor ALRtAR ARG AP AR NS a0g RIER AIRLSH BSI sea R e ot

liquid supply line 11 there Is provided an alr separating means 30, also referred to as air separating
compartment PRYREIIB RSB HAGYER IR PIIPRGIRE SHBIFY line 11 into a first line 12 delivering hot
liquid containing aiTie theyaisge pasaticgbeatspiaemeartt Sldaaeh sosreartdhiliniecl 3da1psispplyingdiot liquid

without ai (© J0EHRIPERaEACBTRRIPRARAMBEIZRTb% AT seRRHIG comRRKiy S0t a0 e

function are described later on. ~ The second line 13 is prefera to the air separating
compartment & anderS e iify foiAlsa tFRIFSRAVIR PArdavidyvaUsRIYTRIEHSt VAIGePSYa8%e of
any known valvediypierusedda suchysecagpizodutiimlde\dces asefonturtienoearl ¢hetcshvaive. Said

25 valve is pr?é%%ﬁ%g%‘zﬁ' r%ﬂ%*bFEﬁ’éﬁét%e 8% %ﬂﬁ%ﬁeimﬂae&ﬁW@Zgglgerpg%ﬁféﬁge@%- Said

threshold pressure v or openlngt e first valve 31 can, for instance, be at least 0,2 bar, more
preferably at ¥4%¢ § 4ahaPerREnteedre IRNRERERIBENEE @ the BRILPifeBriRIRGEEBMaTRAbAP b at an
appropriate ptesshisediagbepexagtiqorathactiost 20d Tre biajekiives susebvalve09 can frefertitiede 38 The

beverage progugfig SP’lﬁdee(%%%ﬁoaé% NETRRONCAIRA SR FAREAUUGH NS, LT delierng.air from

the air separating compartmen to a waste compartment 15 and/or a breather means 16. It has to
be noted that RHERFAT 2698 it dsliMeif i AP RER IS0t gases and is not limited to air. The
air outlet line 14 is Joimédupt eferslblynéand therefisrablyaratipgsesnypastiysrdtBérsaachonogeaipraiepably

joined theretq;ia %Sﬁzﬁ%di%’aé}’r% o | DG FESOHLVALR AP fRedRSIgngehsHendhal e \alyg Seftays

open when air is present in front of the valve but the valve 32 is closed immediately in case liquid
appears. SuchEbETyAk 1 cPrhdMdy IRACYH 194tk iBtat e fRRCRIFCProder i 08B RRP MR U
provides tha suflisiand pepearatiomeaxithatidrany liquid escaping through said valve. In a preferred

embodiment of the, INYRNHON IRV AEICTREEFYFR A0 L PRINBES 1R féfi_?ts\é%(r%t?lﬂg iﬁégégé‘t%,tﬁ% the

value of pressure for opening the second valve 32 such that deaeration can already be accomplished
before liquid iEERIRL R RETPRI2PS SFIRFYLEmPrthRERteseP L diyide st Ririw igr edpif ated air

to be mixed atyan Witintairlesirsiq lire il Pedatbetisgnchot liquid containing air to the air separating
compartment 30 and a second line 13 for supplying hot liquid without air to the beverage
20 production chamber 20. The air separating compartment 30 and its function are described

later on.

The second line 13 is preferably joined to the air separating compartment 30, and
more preferably joined thereto via a first valve 31. The first valve 31 can be of any known
valve type used in such beverage production devices as, for instance, a check valve. Said

25 valve is preferably designed such that it opens at a predetermined threshold pressure
value. Said threshold pressure value for opening the first valve 31 can, for instance, be at
least 0,2 bar, more preferably at least 0,4 bar. Hence, the liquid is supplied to the
beverage production chamber 20 at an appropriate pressure for beverage production and
the backpressure valve 9 can be omitted.

30 The beverage production device 1 does also preferably comprise an air outlet line 14
for delivering air from the air separating compartment 30 to a waste compartment 15
and/or a breather means 16. It has to be noted that the term “air” is used substitutionally

for any kind of gases and is not limited to air. The air outlet line 14 is joined preferably to



10 thus, the liquid being supplied to the beverage production chamber 41ontains a minimum of air.

In the following the air separating compartment 30 will be described in relation to figure 2. According to
the first preferred embodiment illustrated in Figure 2, the air separating 15 compartment 30 preferably
comprises a housing 33 having a cylindrical shape but is not limited thereto. The air separating
compartment 30 preferably further presents : an inlet opening 34 connected with an inlet 35 which is
joined to the first line 12 and thus connected to the heating means 7, a liquid outlet opening 36
connected with a liquid outlet 37 which is joined to the?second line 13 and thus connected to the
beverage production 20 chamber 20, and an air outlef opening 38 connected with an air outlet 39

which is joinefh 1o fhe A aylietling J4,and $8s PRIRCISd 0 e WS RITBIEOL IR oL Bather

means 16. The first valve 31is preferably arranged in-between the air separating compartment 30 and
the liquid outléZ37heaeeai AR dbraeRienpd SirstrehHSalE S SHE PREM YN haISIEdIREeFhIve 32
is preferably attachedftththeahie sepanativigvectapartiossd 3tniedieBierncasdhiquadr spptetropsiing 38 of

the ain separalingeSORAETRRALIR RS O Prderc AiphiBdaseision ean b atained

as no liquid may enter the air outlét 39 at all and no air may enter the liqu 7. Inside the air
separating cofn SHHRRIHt SEPRTRURTS YEINBH A g Ik RREARIBASRIDUSI RS IfqURY fat!BdRi X BAFeRigh the
inlet 35 is prowideodimesiaicf frrefiemadie@nthedunensfas &G wedomoprefigigrend fatd, aneads itogleeaaking the

inetic eneray o (e WS ISR LN U 3858 V49, 1 e olpuag e refpred to

as porous wall. Alternatively or additionally, said means for breaking the kinetic energy of the liquid 10
introduced thiJ(FRIXHRE iARSCIIPIRRSAANSHP B Ittdd i3 SPURIAYIREMHERIRE SRHFGHRICRARENESEh as, for
instance, a baftleHenadatbigrititinas shaspariddiguinge Be mixEdeagead with boleeykuidrefesaldygdcatends

from a sidgwall 3o e Alcsparaing camRARI LG e nsite diereplo TR S BAhSH/

preferably is one of the top or 5 bottom wall of the preferably cylindrical air separating compartment
30. The quuid%ﬁ‘ﬂet 37 and the air outlet 39 are separated from the inlet 35 by said porous wall 40.
Therefore, the porowsheabidisgptiedesalbylatied insideatihecatr 3 palt i g eontar timest8ohso that it
encircles the ifrng;eerning 34. Hence, the air separating compartment 30 is preferably divided into at

least two portions which are a first space 41 to which the inlet 35is _ _
According to the first preferred embodiment illustrated in Figure 2, the air separating

15 compartment 30 preferably comprises a housing 33 having a cylindrical shape but is not
limited thereto. The air separating compartment 30 preferably further presents : an inlet
opening 34 connected with an inlet 35 which is joined to the first line 12 and thus
connected to the heating means 7, a liquid outlet opening 36 connected with a liquid outlet
37 which is joined to the second line 13 and thus connected to the beverage production

20 chamber 20, and an air outlet opening 38 connected with an air outlet 39 which is joined to
the air outlet line 14 and thus connected to the waste compartment 15 or breather means
16. The first valve 31 is preferably arranged in-between the air separating compartment 30
and the liquid outlet 37, but can also be arranged downstream in the second line 13. The
second valve 32 is preferably attached to the air separating compartment 30 in-between

25 the air outlet opening 38 of the air separating compartment 30 and the air outlet 39.
Hence, a suitable deaeration can be attained as no liquid may enter the air outlet 39 at all
and no air may enter the liquid outlet 37.

Inside the air separating compartment 30 means for breaking the kinetic energy of
the liquid introduced through the inlet 35 is provided. In said preferred embodiment as

30 shown in figure 2 said means for breaking the kinetic energy of the liquid introduced
through the inlet 35 is a wall 40, in the following also referred to as porous wall.

Alternatively or additionally, said means for breaking the kinetic energy of the liquid



10 connected, and a second space 42 to which the liquid outlet 37 and the air outlet 39 are connected.
The first space 41 inside the wall 40 is thus preferably demarcated by the wall 40 and the sidewall SW
of the air separating compartment 30. The second space 42 is provided between the outside of the
wall 40 and the air separating compartment 30, i.e., the housing 33. 15The wall 40 is preferably made
of a porous material which can be any of a variety of materials compatible with the delivery of food,
such as, but not limited to, plastic foil, nonwoven polyester, polypropylene, polyethylene, paper
materials, sintered materials, and combinations thereqf, The porous wall 40 thus serves as a sieve or
a filter element such that air or other gas contained in the heated liquid can be simply filter out of said

i by 20 DERGERESII SRS AL BN Meshes She Al 60 aredof BPIRLADLerl of

the wall 40 can preferab her be designed such that it creates a‘slight resistance w enables
the homogen&ﬁ%ﬁo%@%@@%@@é’ﬂﬁf%@rﬁrﬁ%‘ﬁ&’é%ls%‘ﬂndﬁ BIGUER repartition of the flow on all the
surface of the wall 7t Wag ¥0alhéQpraiesaditydoilinestenizr domchambesd Snsitlthéhairasepepairafing 25

Compartme”t«?’o%ﬁgﬁ'ﬂ(?lgg%moﬁ{ﬁé ThGE %HQ&”‘FH%%P&%M?P%W ;U%‘?e%tf WS SPRECIR ‘Gorous

chamber' is confi amber 41 comprising a porous wall. The poro s chamber 41 can present
any shape TRIGBHN@ Bﬁ%ﬁé?fﬁrf*?é)’@@ﬂﬂ*é‘iﬂeaﬁ é?ﬁﬁ&%WSPBE]P%ﬂ@ﬁEH@QaWF@"S%B&?ﬁ Ily
cylindrical maamdbddyamomtm)ét éga@méaaMmismmwmlrﬁetdaamw@aimﬂbr@idh&ampposrtere‘bbeMe

sidewall SW. 6, fag)s 0f E‘%?é%??&;%ﬁc%fds’%ﬁ% Wesgpat tHP&Rg}[E%% Qﬁﬁﬁérﬁ'% nX%.t

surrounding the inlet 35. T us, the separation of air or other gas out eated I|qu ca

enhanced as §AErARFCH% 'W&bﬁ@ﬁ%@h@“m’égﬂ%‘% dhrendineRBee Pl AN eaRBREIATHIY BEgIaTREd from
the liquid, andidigedoitie belelke whapertbibenniath 40dhe tistmspydben easihichlldte iogetBeriforming

a big bubfyle that, 4 GANLAG MAIE,RG YHAREIY RY TRRMAEN %mﬂ”Su‘fY&"ﬁoaﬂth%anF%Hﬁe‘?%?i')Sr@se o

the highest vertical point of the air separating compartment In a preferred embodiment the

longitudinal akRDecEAN & frsbprastidd E&‘ﬁﬁé‘?ﬁﬁ’@ﬂ@Q)'éﬁ@ﬁw@%ﬁﬁﬁlyoqﬁa]aéi?éq_d\ﬁydﬁﬂ]@a”
preferably belshagetiosiagivairisal wathd Giorsepatng chapdendht ate Shbstertiallyalignel idHence,

a uniform infloy, ot Ediguic INRe &S SPAES SRR THACLH §Qp§£% ﬁ§ %ménp%m (Of the

liquid inside the air separating compartment 30 can be attained. entioned above, the
first space 41tf§96}‘§f§'f§oﬁ?’connected to the inlet 35 via the inlet opening 34 preferably being provided
in the sidesvall SWTofethelai#0lie pepierziingnadmnplatpeesi St bosrialtradcicican et doyish beatidytyf the

heating mea“&JtéﬂB‘t’stQS’n‘{Y)‘aHﬁQwTﬂ%HQ'S&l%WW&%% @&BH%@B&W&'M{Q& iged gt ?&P%&ﬁ‘“a”y

central position of the sidewall SW of the air separating compartment 30 corresponding with the

longitudinal a%é’é’?.%%%%%h@%ﬁ%@déﬁ%n@%ﬁ%ﬁﬁﬁae?ﬂ% H‘rﬂ.‘ietrl'%sp&‘&%e&]ﬁ}ﬁfﬁ@?'&l %6¢
enhancing a uoiidsinatiftewhefdhe ligaigdriosthelfirst spacesdbsvasichsisvierdher flieresibaeaeduay the

alignment of e, Al SERAFAAOCOMPAIRNL A0 AR RLANY ARy RGNSk TNRic inle

can be provided at a substantially central {)osmon of the sidewall of the air separating compartment
correspo%?i|né’%tfﬁ%%‘i’1§iﬁb‘ﬁlﬁa'i°é‘)%§18 afd/the gshesiighondttment and the porous chamber

The porous material of the wall 40 can preferably further be designed such that it
creates a slight resistance which enables the homogenization of the pressure in the first
space 41 and an equal repartition of the flow on all the surface of the wall 40.

The wall 40 preferably forms a porous chamber 41 inside the air separating

25 compartment 30 enclosing the first space 41 identified by a dotted line in Figure 2. The
term “porous chamber” is confined to a chamber 41 comprising a porous wall. The porous
chamber 41 can present any shape. This porous chamber 41 is preferably a cylinder or
bell-shaped having a substantially cylindrical main body portion 40a and a hemispherical
end portion 40b at the opposite end of the sidewall SW. The basis of which is the part of

30 the air separating compartment sidewall SW surrounding the inlet 35. Thus, the separation
of air or other gas out of the heated liquid can be enhanced as gas which is trapped in the
meshes of the porous wall 40 can be simply separated from the liquid, and due to the bell-

like shape of the wall 40 the air may then easily collate together forming a big bubble that



The second space 42 is preferably connected to the liquid outlet 37 via the liquid 20 outlet opening 36
for evacuating liquid from the air separating compartment 30, and to the air outlet 39 via the air outlet
opening 38 for evacuating air from the air separating compartment 30. In a preferred embodiment the
liquid outlet 37 is arranged at the inlet side that is at the sidewall SW of the air separating compartment
30. Additionally, the air outlet 39 is preferably arranged at a side of the air separating compartment 30
opposite to 25 the liquid outlet side. Hence, the separation of air and liquid is enhanced, and the air
may not be mixed into the liquid again once it has beey, separated therefrom and entered the second
space 42, as the air is evacuated at a distal end of the air separating compartment 30 with respect to

the llquid outeh 3740 SRR, The-ALouH A0 A aAUleh Rs0R B8 Ricifuaplk aranoed

at a position higher 30 than [ let 37 or liquid outlet opening 36 with respect to t
horizontal. Préf&ispIpotRifidif @b saeeating sPrarRIERhERRY the lower face of the wall 40 with respect
to the horizontal, amcathestzireiideibdgimcatrirgedgabdval thesupef tacaioidparavialy 40mysntrespect to

the horizontalain ARt RYSIRCENE SRIDAYMBnel therdnyspia.theiauid AR ailel 3 isgyTanaed a

the lowermost portion, I.e. the lowest vertical position, of thé air se_parat_mg)c mpartment 30 with
respect toXhePOERHT SGRTREUGERP ThriparEheAtanesh HeRseair i3I ‘é(r?éfﬂf‘ebqa'ldtﬂg%tﬁﬁermost
portion, i.e. theihigipesatirey ticahpasitiont, 3Dthedinsepaualiagicibojoartafeihe 3uidhineisiee didosihe

beverage pro i : if being lighter than the used liquid (e.g. water), the
938&%’&@8&%&%@5&6 cFﬁBg%’ttg%QH. ;

air accumulates at the highest portion of the air separating compartment 30 in the second space 42
thus being next to ffeliFIBCHPMARE8 R oiaieendiee A daneiRimphernaaiedda throtist the
second valve 32 whilkdhialairlessniicid4c anche abia disirig dpttorodegh ith et stivahes Vet ¢ dirtadiend of

the air S%”?él&%&%%“é&@%%ﬁ‘f@%ﬁﬁ&&68irﬁBené{'rliaHFéeﬁé’a‘ES&“B A8 hOaRHGMHIBAtAY gl liquid

cannot be mixed again, and the liquid thus contains only a minimum of air. ~ Altérnatively or

additionally, a4 pbhsuE'eh RN $4dP Bt PIRIGERItRIRYIdes R anpHhriadiahe caP@lparating
compartment @ditivithef diesepawatirgy\compartinesp 3@ tiogebrepavithetiicsp amuss pbaditaewidl tban

preferably be ima‘#ng_wfasan@!%(% figure ;aaaiawatg ésr%@ssamgtﬁ%h%ﬁmg%!ﬂ&?én%% inlet 35

is arranged at a Tower side of the inclined gé)rous chamber 41 and thus at a owe[\r,gpg%sn_lon with respect
to the hemisphérieat8AATSEIIGh YIB Bt tHE oR IR HAr &N fhentriherard diletdich dss patific
embodimient theharaled Byothpaiamsnehaotlties 4il dsparaimypogipapositioBOvtial tespedit40 dhedroverage
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the air separating compartment 30 such that the sidewall SW forms the bottom portion of the air
separating cofis¥ith8hthSRIaREPREtAe GaMPRSERILFRIFRsRANANE N BRI giisking | Ars i dPsting
compartment dbséperandglorspparatdaref this porgas eéranliguaid can be easily achieved as the air can
easily rise up to the\hiahestROrtincl 3N BibRFRRIALNHEORIPRRAE AR Wlilg B8 IRUid.ARLRIMPlY be
evacuated from the bottom o _ _
20 outlet opening 36 for evacuating liquid from the air separating compartment 30, and to the
air outlet 39 via the air outlet opening 38 for evacuating air from the air separating
compartment 30. In a preferred embodiment the liquid outlet 37 is arranged at the inlet
side that is at the sidewall SW of the air separating compartment 30. Additionally, the air
outlet 39 is preferably arranged at a side of the air separating compartment 30 opposite to
25 the liquid outlet side. Hence, the separation of air and liquid is enhanced, and the air may
not be mixed into the liquid again once it has been separated therefrom and entered the
second space 42, as the air is evacuated at a distal end of the air separating compartment
30 with respect to the liquid outlet 37 in the sidewall SW.
The air outlet 39 or air outlet opening 38 is preferably arranged at a position higher
30 than the liquid outlet 37 or liquid outlet opening 36 with respect to the horizontal.
Preferably, the liquid outlet 37 is arranged below the lower face of the wall 40 with respect
to the horizontal, and the air outlet 39 is arranged above the upper face of the wall 40 with

respect to the horizontal. In a most preferable embodiment of the invention, the liquid



25 portion (the sidewall SW) of the air separating compartment 30, and air is thus most distanced to
the liquid outlet 37 in the second space 42. Additionally, the coalescence of air or gas is enhanced
when being trapped in the meshes of the wall 40 as the air bubbles can easily slide to the top of the
wall 40 where they easily form the big air bubble which easily loosens from the wall 40 due to the
preferred hemispherical shape of the top end 30 portion 40b of the porous chamber 41 and can thus
rise to the highest vertical position of the air separating compartment 30.  The section area of the
inlet 35 and the section area of the porous wall 40 or qgrous chamber 41 or air separating
compartment 30 are preferably at a ratio of at least 1: 13 more preferably at least 1:100, such that

an effectively glgreaps,ia i fame ey Anses AbRN i spieogdhe it sacecttn o

sections are essentially perpendicular to the I|qU| flow direction either in t et 35 0rin t e a|r
separating coRSParaehtIOPAA et Orvath sasRBeitvethe ﬂ%’%@pﬁﬂ@ﬂ?&ﬁﬁbﬁ@mg@tmﬂt(&éﬁ%f 3,15
mm?2) and thete porouseall 40pragpntaatiseciparaies ﬁbarbieaﬁ 308 miynest Herieaesoshihnvention is
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to dampen the flow o??he ligtiid entering in it. By mean It'Is thus possible to reduce the

liquid flowXveldcliERerorPenalt 8FTY fgbieartian H]%h@wwchkﬁﬁj Waetd the grereruantaire aitBubbles)
can thus rise higbkgeptatlon ethdrappegddrating oeesheskntosdhe wellséeowdi\ermctbe%aandmeigg)n the
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uppermost portion of the ousmg? next to the air outlet 39 from where it can then be evac ate Hence,

due to the deERERBE ¥piffe It adhe\RiTlsSRY IGHE sapdrafyRcopiat ﬁ'HHPﬂ’?et'Pfeﬁfédeﬁa{ﬁ&%efhﬁher
enhanced. It hizsdioche nbted draddparatiegtiongchtatendisivite sispeiyt swcheba thalea desriagsasin liquid

flow 15 vejocity if QPEE"%ﬁdaWH"ﬁ’gLﬁa‘fﬁgﬁﬁoﬁhBegfﬁ%}&’db‘égsa‘?rpaéﬂ'@%féoﬂametHﬂH'%&%éﬁ?se ghithg porous

wall 40 as described above ext, a method for separating air from a liquid in a beverage
production deMEEMRRHing to the invention is described in relation with the first embodiment of
Figure 2, yet this mietéradtigetlso apitioablls, iat nekaiionevpidhotlechantied £Mmbodenenitiohiguenadl 20 A
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means 8 throug h the hea ting means 7 in which the liquid is heated up to a preferred temperature. The
heated liquid %Qﬁ@%rfﬂ’r'iﬁé'ﬂ%ﬂﬁrﬂ’é'ocmﬁﬂhﬁhEaf‘rgffffﬁéaﬁ'i B?tﬁ%“ﬂ%? ﬁ’é{LﬂH PRI (Ke 'EEErSﬂthe liquid
supply meanssviiioréhpeictied Ibeohthieanitasapatiatian ttenpartteist 3daddee lmuidithen eidterst tihe first

space 41 demr%ﬁ?éﬁ%@%&@%@aﬁ%%owéﬁé'{h%@ ang mﬁe?'pgé"{%h%f%@&f&g RO REHSHugper 41

inside the air separating compartment 30 th rough the inlet opening 34 formed in said air separation
compartment Gt QPR SR FhY'8HA"AKSt SHBREA L %”‘iHerBFoﬂ‘ét'Ehéﬂwﬂ%rsﬁic'fﬁee\'?et?%if&}%‘f the
liquid containithg aialis4prefepahlysdecieneed Via meanspogireasitivn tvéhespiect heitgy obtleealiguid
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inlet 35 and the section area of the porous chamber 41 or air se%I rating compar?ment 30 being at a

ratio of affeadiCltion PribrepbRRARLIRG CTO8 MENEFURNLNALE B SidsHRl IR YY fﬁ@%%?%‘?rﬁreakmg
the kinetic enetgoaf dhéhkoairdskieoatiree ddnreuginetiiesthlehdrihéenasianstfor 8hangmantieel ditectmmn of the

liquid, 14 such,ag,fqi InstanGes & haltle, Al 4w, eath SM%“&BQSE&H‘%?%?PJ: '%Héea%dD“e to

the decrease In liquid flow veIOC|t the air bubbles are able to rise to an upper face of the wall 40 or
porous chamlyﬂl"glcﬁ'hﬁ‘?:ﬁﬁsﬂé UdNevaterpiiapfineaneriiby iseiHg Wappdtoheah @i Rhtt de wall

40. separating compartment 30 while the liquid can simply be evacuated from the bottom
25 portion (the sidewall SW) of the air separating compartment 30, and air is thus most
distanced to the liquid outlet 37 in the second space 42. Additionally, the coalescence of
air or gas is enhanced when being trapped in the meshes of the wall 40 as the air bubbles
can easily slide to the top of the wall 40 where they easily form the big air bubble which
easily loosens from the wall 40 due to the preferred hemispherical shape of the top end
30 portion 40b of the porous chamber 41 and can thus rise to the highest vertical position of
the air separating compartment 30.
The section area of the inlet 35 and the section area of the porous wall 40 or porous

chamber 41 or air separating compartment 30 are preferably at a ratio of at least 1:10,



5At the border or interface between the first space 41 and the second space 42 formed by the porous
chamber 41 or wall 40, bubbles are thus trapped in the mesh of the filter-like porous wall 40. With time,
the air or gas bubbles collate together forming a big bubble that cannot longer be withheld by the mesh
of the wall 40. A porous chamber 41 having a bell shape is thus preferable as the air or gas can easily
slide on the wall 40 to its 10 tapered top end portion 40b where it can easily form the big bubble which
easily loosens from the wall 40 as already described above. This bubble then rises to the highest
vertical point of the air separating compartment 30 insjge the second space 42 where, in a preferred
embodiment, the air outlet valve 32 is positioned at the air outlet opening 34. In the meantime, the

iid pours oyof the fish3pace 44 tiRkE e Rojous AILARLSJOIR NG Se5a0R SRRFG G teen

the wall 40 and the air seP rating compartment 30, I.e. the housing 33, and asft e alr or gas Is totally
trapped in thePfiReshwacer ind it afepthish $Ra4S (bl ther(doiRaiABS PR RRSANYPINEPSP SRS Ring
compartment 3Ghthiy igLiidundifec secennes radte 42 el 3Ssonit Ganiai R epayadidodrlestnidre secend

space 42, e JMiG 3076 REINEAACKE Bt SRREABOERRIRA"IDS Thid AndLiRe gvvg#v %i; Hpieefiled with

liquid not 20 comprising air es, except at'the vicinity of the air outlet e 32). Ina
preferred BmBGERRHE eReNBTEssefiomaige Meinast SARMY oM RME BYraleRds Y
predeterminednpitessheectal iz ndeicinésdie s fasatitiiecprassitnenal e gafapely pgest tite dirsivalye 31,

the second valyp 32,0203 ARIIE 7, PUPRIS(BPEARRIR) e R Alnses g pARED 30

During this, the second valve 32 is closed every 25 time n liquid appears at the air outlet 39 such

that sufficientRRSSEYS 1B Fec Rl 9l wetiRpik Resh iR &SI Rl iBRrE e aiPRPIBX P g U Racuated
through the sectandpaduea3d trenithewetes)tspaass 42ddrtledeptefbsahbhscyypléediaribenasheience of

the beveygge gy %%Hf?%j%i%r%plhéy oeR I]igﬁd)(%ﬁqﬁ%&%%iggﬂgcgi "WRBREHAG FPRGSEN R0

exceeds the 30 predetermined pressure value for opening the first valve 31, the liquid (without air)

contained in tAE SRR FLI8 BbBeMbisly thepAisaRig BspaRTRERt RtieeHbs iR PtR A Rshithe liquid
outlet 37. As the air outitet3gplesnin g/ déSitprafetal\barsangeded! Bigasitionehigites tearetize e thd outlet

opening 36, the, i AN R fIGIRULLSERRAIAL ﬂmnlééf}?egf’el&;ﬁcﬂw PHPEHAIHLOE ithes

evacuated from the air separating compartment 30 through the liquid outlet 37 to be used for beverage
preparation in?HRe BRI Ko MAHORLh D BIUShRFESRY SN BI9higb ASISHFEsRIAINEIF dP8ther gas
therein. 15 Wekaiie hepatssiehidiopsficedethth g4t tesho sk paestedréaraltre fliguigh epingeobthisefirst 5

valve 31, sai%@pghgq\%ﬁe AL ds §Q8R6.a9ai5, until the threshold pressure value is exceeded again.
Next, a method for separating air from a liquid in a beverage production device 1
according to the invention is described in relation with the first embodiment of Figure 2, yet
this method is also applicable in relation with the second embodiment of Figure 3.

20 A liquid contained in the liquid reservoir 5 is pumped by means of the liquid pump 6
via the liquid supply means 8 through the heating means 7 in which the liquid is heated up
to a preferred temperature. The heated liquid is then further supplied through the first line
12 of the hot liquid supply line 11 of the liquid supply means 8 to the inlet 35 of the air
separation compartment 30. The liquid then enters the first space 41 demarcated by the

25 porous wall 40 and the sidewall SW forming the porous chamber 41 inside the air
separating compartment 30 through the inlet opening 34 formed in said air separation
compartment 30. When entering said first space 41, i.e. the porous chamber 41, the
velocity of the liquid containing air is preferably decreased via means for breaking the
kinetic energy of the liquid introduced through said inlet 35. This can preferably be

30 accomplished by the section area of the inlet 35 and the section area of the porous
chamber 41 or air separating compartment 30 being at a ratio of at least 1:10, preferably at
least 1:100. However, it is also possible that the means for breaking the kinetic energy of

the liquid introduced through the inlet are means for changing the direction of the liquid,



The liquid without air is then supplied through the second line 13 to the beverage production chamber
20 of the beverage production device 1 and injected into the beverage production chamber 20 via the
injection member 10. In the beverage production chamber 10 20 a beverage is made by extraction of
the beverage ingredient T with airless liquid in the beverage production chamber 20. As no or merely a
minimum amount of air is contained in the liquid (e.g. water), there is no or no important amount of air
or gas staying behind the filter wall 23 inside the beverage production chamber 20 such that the
beverage ingredients T are well immersed inside the liquid all the time and the beverage, like tea, 15
can be sufficiently extracted from beverage ingredients like tea leaves.  With reference to figures 3

and 4, the seqqRf BICTSIRASBEOT KRR & INELaHAERRIR HA %%mpéét%%@hé@dqﬁ%@vagﬁ%ﬁg

present invention will be explained ollowing. On Fig. 3, the air separating compartment 30 is
represented SGch&8*5RARRANIfSIHE tRY Hé\?@f%(gt@ep?érp@ﬂgﬁ@ﬁ Aadhiseeiadqrielinenseiatr Qo the
horizontal in arderaD4tanpjarove thansv@ciintiogm eingssdepbhiasi firom thealgddvgteeing tApmanibe seen
in Fig. 3, the ?Hestﬁgt%'}%tli tﬁgr\y&?@gment 30 is of essentially cylindrical form, wherein the inside of the
compartment 30 is formed as a labyrinth 55. Thereby, heated water is provided to a centre portion 54
of the labytinth 55 B e R9Ed6F e WSEECH REREETHEGalFH SIRPRE farn R B tRE R ftfaging
cylindrical mefnhess Rpthe pbroutScaatensing towapkiesibled hrefithe auppeiddratiegreampatiment 30.
The planes 54, g1iacecpisRraly £ssRviAnesienrio aranged a e danaichanhg e exis o

the air separatln%compartment 30 and particularly of the labyrinth 55. The three engaging cylindrical
members 46, 2P Jﬁstﬁ?éé‘é’ﬁf‘%ﬁ@?ﬁ%rir'?fae?"rﬂ)thf@%@ﬂi%aW@é*b@Wé“eW%é%l%%%’%éﬁé’ggeéﬁ‘d are
placeql head tbafmgl @bdlnahmtdytmambfgrﬁb@%dtm‘ ara;digmkataﬂfﬁzéenﬁ@i@e(ammeMmmemdsersin the
following.laragy eylindsr, &4 REA5ARRENAND ‘&'r&aLHaéSQWé?H%é%'% ATB6E Cvilied eéa&_?ﬁo'&!&ﬁé

cylinder 48 is preferably in fluid connection with the labyrinth rim portion throge%jh an orifice 481 placed
on its upper pAPMIAS U O aKEadIgReERGhRRAYR: SR YphiedRaNHEsR e erBahestveTtigaid inlet
35is prefer_ab;bpioomﬂeth‘ee(_daitoﬁém'raﬁmg deimphsmabmmbmsidﬁ priesestorg! aerpbmeid@d\iﬁmmt_errﬂ_a The
centre po”'%%fﬁ??e@&%ﬁﬂ@%@%%%Bﬁéﬁ&@@%%esié‘o%{lﬂ@ﬁ&%t 'ﬂ?é‘%ﬁ/%é}gggor%&%gcgﬂﬂd”ca'

member 46 and the second cylindrical member 47. affle Is preferab to deflect liquid

provided by the inl&t 8% fpegn 'E‘%fé%@ﬁfépﬁ%ﬁé Wik drtsearmér (t,E}Tﬁ%fi‘ctQPrH%'i%%W%%d the
secono[ c;&indhaathne&dmdéﬁawnﬂibmiaﬂmaua &mtﬂeliaimpmmouiﬂmhm&metit@ space
t3 provided behweendie §§98F¥8’d9§?hg‘§irtw%§é’ HOGKIER) TGIPOET Hhe e diEY %Whéhﬁa'm%fs%@l

spaces t2 and t3 are demarcated by the plane 51 of the air separating compartment 30 which Is

designed to alteas SePbEgP RAERAR PRIEXM S ATERARE iomCoB BT BRE IAnkiciitsidtildhepace t2
to the secondsietenstitisd spa2alt@ohthedakinirahy Sh. Bubties ciedsaainth epoerd2)6.e4 helSpare

arranged congeic indo.padhalie, siplrialiiabenate Ll 1 etRBemERn ANAblR Aughange of
the direction of the liquid flov%g'ath Wto the opposite direction at least twice within the labyrinth 55.

The inter&titiaPYPREERY ANRUNNET SHRRUAIHNRVIFINE akiBeRi paYelb ¥Ry cylindrical member 48
through the 15 _orifioeaztﬁéf@bdeﬂmioﬂimempwh@ath@pe@édgk&rgsrwhwicaép_aw_nbgbélrapé’duadabyrinth
55 presents aéé‘%&é@é%%fspé)%'r%'a&&m%? 6%§§h¥93\r$]a'1‘lhre"‘6m% '%"%lee{h%%'éqwgééu?@%ﬁg fg-escape

from the labyrinth to an upper portion thereof, at which the air outlet 39 is connected to the labyrinth.
The rise of th@REP RIS WaKaStingcaRiparYRiR 38 %Oﬁ’é?)@i‘g()”l?ya&o’f’é‘?{)'ﬁ??g‘%ﬁ’%aﬁgﬁ# figure
_3, _the flow paftoiVtbé thie @Mwmwgfomatmmmhaﬂozm)MMQdUBeméjue¢peda®awepmasi_ng?mﬂmmnent 30
IS illustraged thn?e‘é@r%heﬁdthlbea%BQa'i%eaé'_m’% Qﬁﬁhﬂéﬁ“@%hé@(ﬁaﬁ%ﬁ#’t@ﬁt%%Q%ﬁéheéﬁﬂ'Qﬂﬁﬂs'ﬁe

illustrated by a continuous line. Accordingly, the water is provided to the centre portion of the labyrinth
and is then foRCEaMB!iTREhWBIHBRANSH tFeIEitfIRSk -ﬁh‘@rﬁﬂe‘?@%?t@?,tﬁé’.“ﬁﬁépr@o%%‘i@%\éab&ﬁindrical
members are & fangabecestoentipatly 4he divechoricoabhesiippligath thecairtivenaatef the2bevkemyged at
least twice to %gmg&ggéeption. Hence, the kinetic energy of the liquid provided to the air
separating compartment can be effectively reduced. Moreover, the fluid section through the labyrinth is
preferably increasedEacHimB aTEHESs '8 fani§8 ofibirRRRIAIRCoCRPRE HEGNE e RGREIRIGERY.
Accordingly, thedeaterstitied spasesrél vidyd3fmsioieaing bietwireh thive yindtleallimedifeithel, 4iv), 48 are
preferably gradyplly dncreased SQHPTLIE wnbeRd eI tiampaAldhe J8owrinihchegeby. a

last interstitial space o _ , ,
through the liquid outlet 37. As the air outlet opening 38 is preferably arranged at a

position higher than the liquid outlet opening 36, the air can be sufficiently separated from



is preferably arranged between the third cylindrical member 48 and the rim portion 53 of the labyrinth
55. Said interstitial space LI is preferably larger than the interstitial space t3 which in turn is preferably
larger than the interstitial space t2, which in turn is preferably 17 larger than the internal diameter tj.
The sizes of the fluid sections tj, t2, t3, t4 of the labyrinth 55 preferably each differ about 5 to 50
percent. As the external cylinder 48 is only opened to the interstitial space L through the upper outlet
481, the water flow path flows down in the interstitial space L to reach the bottom portion of the air
separating compartment 30 5 where the liquid outlet 37 is arranged in fluid connection to the interstitial
space L. Thereby, the liquid outlet 37 is equipped with a valve 31 which opens if a predefined pressure

S e g g8 ST LA e

1 ac ega outlet 43 is arrangec ottom or lowermost
portion of the Bie4ebAratiny ¢ SHilshrMierRtedsashier Ssxar9a BrRgaTationt BRI REAFLAHR
connection todianioteritiaks pacerncb mgpeeatyctontet 4is ds eheippedneitina two-way electrovalve

which ispreferably co0REBiEs & IRSIEHR SRRSO Sl Al vsuuandh perature

of the water within the air separating compartment he two-way electrovalve Is prefera
designed fo c¥etRd $aiddIGhNAIYS D dtiehsed eaipariiuRe JraREAARSPITHIRN B dBRISERATEINt 30 is

reached. Henggaiti.the 15 water has not yet reached a desired temperature for preparing the beverage,

the second water flet A7, 55 CRPR SIRSE WBIRLCIREIES TR ls sp6Rach oulehualis 43 s

preferably provided to an upstream side of the pump 6 of the beverage preparation device (cf. figure

4). AccordingRredueiarcenatmieof helttiehsiarasssPrRAURP Redfier) hiRe LBisFiRP YR BPREYE R8N abled.
The preferredpiematitat drefidsdth20besehadejgrepanaéiabds 20 betveciosy &g drodictiBefesalbky, as

shown in,foues 3,04 4,dNe PP SRERRENA R BRI & irdhualéPrRGAA aHI \@ﬁﬁi&ﬁlﬂe@io” of

the labyrinth and the air outlet 39 Is Connected to the highes prgr ion of the labyrinth. .
separation of AFXREPSHAARUSTUY SORPREEASLASINMYTEIRTEY, 8iABITHE ARSI B ARTEEEG! a

position highen tirenithédligLad watidelstBaredis notbrrespegioitatheatmolizooialiobihmaistagpgradiad

Compee 8 L7 FOST TSR T il el I

) these valves can also happen with the first embodiment
separating coltfFaHirUAHt IR pYRIHE R§I8PEUe B4 rltdne dMSnREhENRRBVSERR il GRater in a
preferred 8mladibrenifiditng beiterege fpoeposaticiyc e iantoikktgdtehigdre 3. However

implementation wity e first-30.embpdirment of the alk.separating, comRATIARAATRTISINGER forous

chamber is also possible. Hence, the water which is provided by external or internal water supply
means 5, sucheRERINExeRAB IRt ZAROTY A hEiREERFEAAR SNt b P e PIAIRRA 6 hfeFan
optional flow fotterintyl are Figo\Aded Edtwemardiegveatepdittecdr3and teprbsatiag soehns brid@ed

inside the beverage preparation machine that is inclined relative to the horizontal in order
20 to improve the evacuation of gas bubbles from heated water.

As can be seen in Fig. 3, the air separating compartment 30 is of essentially
cylindrical form, wherein the inside of the compartment 30 is formed as a labyrinth 55.
Thereby, heated water is provided to a centre portion 54 of the labyrinth 55 by means of
the water inlet 35. The labyrinth is formed by at least three engaging cylindrical members

25 46, 47, 48 extending from planes 50, 51 of the air separating compartment 30. The planes
50, 51 are preferably essentially perpendicular arranged to the longitudinal centre axis of
the air separating compartment 30 and particularly of the labyrinth 55. The three engaging
cylindrical members 46, 47, 48 present lengths inferior to the distance between the planes
50 and 51 and are placed head to food so that water reaching the end of a cylinder, 46 for

30 example, can enter in the following larger cylinder, 47 for example, and circulated through
said larger cylinder. The larger cylinder 48 is preferably in fluid connection with the
labyrinth rim portion through an orifice 481 placed on its upper part in order to accentuate

the separation of the gas and the water.



Heated water is then provided to the air separating compartment 30. In case the water has not yet
reached a desired temperature, the two-way electrovalve 52 of the second water outlet 43 opens such
that the water is recirculated to the inlet side of the pump 6. Preferably, the water ejected from the
water outlet 43 is provided to the upstream side of 5 the flow meter as depicted in figure 4. Hence,
water which is too cold for the beverage preparation process does not have to be ejected into a drip
tray or the like.  Although the present invention has been described with reference to preferred
embodiments thereof, many modifications and alterna,}'g)ns may be made by a person 10 having
ordinary skill in the art without departing from the scope of this invention which is defined by the

B s, HHE SHRIBPIFEINS ESRALIAD SEMIER AT USRIl ApntiRdORBRNRIPAS

production device known'in state of the art w uses heated liquid for preparation o

using beveradESFRjiitActIsReiIfR ERPSREH: THRERSHENLEERIhAStE IBRYVEIYeDHFEALIBA EEACe 2
handling meabsf; 44harghng roembet theasrsyaylidArzapuremberéating nheastohaadgmd@icipply

means 9 backpragsHig Vae pithd I SHI BERE AR D SdI9HELRHPRIV BE B e iHISt 45%
5 the interstitial space t, between the inner cylindrical member 46 and the second cylindrical
member 47. Said interstitial space t, is in fluid connection with the interstitial space t;
provided between the second and the third cylindrical member 47, 48. Thereby, the
interstitial spaces t, and t; are demarcated by the plane 51 of the air separating
compartment 30 which is designed to act as a deflecting member for enabling liquid to flow

10 from the inner interstitial space t, to the second interstitial space t; of the labyrinth 55. As
the cylindrical members 46, 47, 48 are arranged concentrically to each other, the interstitial
spaces 4, t,, t3 therebetween enable a change of the direction of the liquid flow path W to

the opposite direction at least twice within the labyrinth 55. The interstitial space t; is in

fluid connection with the external part of the larger cylindrical member 48 through the

15 orifice 481 placed at the upper part of said larger cylindrical member 48. The labyrinth 55
presents at its upper portion an outlet 49 so that air which is lighter than liquid is enabled

to escape from the labyrinth to an upper portion thereof, at which the air outlet 39 is
connected to the labyrinth. The rise of the air within the air separating compartment 30 is
depicted by dots A in figure 3. In figure 3, the flow path W of the mixture of water and air

20 introduced into the air separating compartment 30 is illustrated by a dashed line and the
flow path of water from which air ahs been eliminated is illustrated by a continuous line.
Accordingly, the water is provided to the centre portion of the labyrinth and is then forced

to meander between the cylindrical members 46, 47, 48. Thereby, as the cylindrical
members are arranged concentrically, the direction of the flow path W of the water is

25 changed at least twice to the opposite direction. Hence, the kinetic energy of the liquid
provided to the air separating compartment can be effectively reduced. Moreover, the fluid
section through the labyrinth is preferably increased each time there is a change of
direction in order to reduce the fluid velocity. Accordingly, the interstitial spaces ti, {5, t3
inside and between the cylindrical members 46, 47, 48 are preferably gradually increased

30 from the centre 54 to the rim portion 53 of the labyrinth. Thereby, a last interstitial space t,
is preferably arranged between the third cylindrical member 48 and the rim portion 53 of

the labyrinth 55. Said interstitial space t, is preferably larger than the interstitial space t;

which in turn is preferably larger than the interstitial space t,, which in turn is preferably



13 second line 14 air outlet line 15 waste compartment 30 16 breather means 20 beverage production
chamber (capsule) 21 enclosure 22 housing (of the capsule) 19 23 filtering wall 24 sealing wall 25
cover 26 internal channel 5 27 outlet 30 air separating compartment 31 first valve
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larger than the internal diameter t;. The sizes of the fluid sections t4, 5, t3, t; of the labyrinth

55 preferably each differ about 5 to 50 percent. As the external cylinder 48 is only opened

to the interstitial space t4 through the upper outlet 481, the water flow path flows down in

the interstitial space t, to reach the bottom portion of the air separating compartment 30

5 where the liquid outlet 37 is arranged in fluid connection to the interstitial space t,.

Thereby, the liquid outlet 37 is equipped with a valve 31 which opens if a predefined

pressure is reached within the air separating compartment 30 as already outlined with

respect to the first preferred embodiment. In addition, a second liquid outlet 43 is arranged

at the bottom or lowermost portion of the air separating compartment 30, said second

10 liquid outlet 43 being also in fluid connection to the interstitial space t,. Said second outlet

43 is equipped with a two-way electrovalve which is preferably connected to a temperature

sensor (not shown) which measures the temperature of the water within the air separating

compartment 30. The two-way electrovalve is preferably designed to close the valve only if

a predefined temperature of the water within the compartment 30 is reached. Hence, if the

15 water has not yet reached a desired temperature for preparing the beverage, the second

water outlet 43 is in its open state. Water ejected from the second outlet valve 43 is

preferably provided to an upstream side of the pump 6 of the beverage preparation device

(cf. figure 4). Accordingly, a recirculation of water which has not yet reached the desired

temperature is enabled. The preferred temperature for the beverage preparation is

20 between 70° and 95°C. Preferably, as shown in figures 3 and 4, the first and second water

outlets 37, 43 are placed at the lowest portion of the labyrinth and the air outlet 39 is

connected to the highest portion of the labyrinth. Thus, the separation of water and air by

gravity is enabled. Moreover, since the air outlet 39 is arranged at a position higher than

the liquid outlets 37, 43 with respect to the horizontal of the air separating compartment

25 30, air is prevented from being mixed with airless water again once it has been separated.

The implementation of these valves can also happen with the first embodiment of the air
separating compartment comprising a porous chamber.

Figure 4 shows the fluid path of the water in a preferred embodiment of the beverage

preparation device according to Figure 3. However implementation with the first

30 embodiment of the air separating compartment comprising a porous chamber is also

possible. Hence, the water which is provided by external or internal water supply means 5,

such as for example a water tank, to the heating means 7. Thereby, the pump 6 and an

optional flow meter 44 are provided between the water filter 44 and the heating means 7.



32 second valve 33 housing (of the air separation means) 10 34 inlet opening 35 inlet 36 liquid outlet
opening 37 liquid outlet 38 air outlet opening 15 39 air outlet 40 (porous) wall 40a main body portion
(of the porous chamber) 40b end portion (of the porous chamber) 41 fist space (inside of the wall),
porous chamber 20 42second space (space between the outside of the wall and the housing) 43
second water outlet 44 flow meter 45 water filter

18

Heated water is then provided to the air separating compartment 30. In case the water has
not yet reached a desired temperature, the two-way electrovalve 52 of the second water
outlet 43 opens such that the water is recirculated to the inlet side of the pump 6.
Preferably, the water ejected from the water outlet 43 is provided to the upstream side of
5 the flow meter as depicted in figure 4. Hence, water which is too cold for the beverage

preparation process does not have to be ejected into a drip tray or the like.

Although the present invention has been described with reference to preferred
embodiments thereof, many modifications and alternations may be made by a person

10 having ordinary skill in the art without departing from the scope of this invention which is
defined by the appended claims. For example, the air separation device may be used in

any kind of beverage production device known in state of the art which uses heated liquid

for preparation of a beverage using beverage ingredients to be extracted.

15 Reference sign list
T beverage production device
2. handling means
3, 4 .... handling member
5. reservoir

20 6....... pump

7 ... heating means (heater)
8. supply means

9. backpressure valve

10 ...... injection member

25 11 ... hot liquid supply means
12 ... first line
13 ... second line
14 ... air outlet line
15 ... waste compartment
30 16...... breather means
20 ...... beverage production chamber (capsule)
21 ... enclosure

22 ... housing (of the capsule)



46 first cylindrical member 25 47second cylindrical member 48 third cylindrical member 481 third
cylindrical member upper orifice 49 outlet 50, 51 ...planes (perpendicular to cylindrical compartment
30) 30 52 two-way electrovalve 53 rim portion of labyrinth 55 54 centre of labyrinth 55 55 labyrinth 20
A air flow path LC central axis of the air separating compartment LW central axis of the wall P
perforating means

19
23 ... filtering wall
24 ... sealing wall
25 ... cover
26 ...... internal channel
5 27 ... outlet
30 ...... air separating compartment
31 ... first valve
32 ... second valve
33 ...... housing (of the air separation means)

10 34 ... inlet opening

36 ...... liquid outlet opening

37 ... liquid outlet

38 ...... air outlet opening
15 39... air outlet

40 ...... (porous) wall

40a .....main body portion (of the porous chamber)

40b .....end portion (of the porous chamber)

41 ... fist space (inside of the wall), porous chamber
20 42 .. second space (space between the outside of the wall and the housing)

43 ...... second water outlet

44 ... flow meter

45 ... water filter

46 ...... first cylindrical member
25 47 ... second cylindrical member

48 ... third cylindrical member

481 ... third cylindrical member upper orifice

49 ... outlet

50, 51 ...planes (perpendicular to cylindrical compartment 30)
30 52 ... two-way electrovalve

53 ...... rim portion of labyrinth 55

54 ... centre of labyrinth 55

55 ... labyrinth



5 SWsidewall (of the air separating compartment) T beverage ingredient W water flow path 10 15 20
2530 21 CLAIMS 1. A beverage production device (1) comprising : - a beverage production
chamber (20) designed to have a liquid interact with a beverage 5ingredient (T), - liquid supply means
(8) for supplying liquid to said beverage production chamber (20), - heating means (7) provided in the
liquid supply means (8) for heating the liquid, and - an air separating compartment (30) provided in the
liquid supply means (8) after the heating means (7) for separating any air or other gas contained in the
liquid, 10 wherein the air separating compartment (30) comprises : - an inlet (35) for introducing liquid
into the air separating compartment (30), - means (55% or breaking the kinetic energy of the liquid
introduced thWUQhaﬁpﬁJVéﬁgﬁ‘r’) by changing the direction of the liquid, - a liquid outlet (37),
separated from the inlet by the means for breaking the kinetic energy, 15 for evacuating liquid from the
air separating'-ébm-p&ﬁ?l‘féﬁ?’(@ﬁ)f BRI 8PPAIPBIAISPTIR IBRY separated from the inlet by the means
for breaking thgvkinetieneaesgis dotrevasiiating air from the air separating compartment (30),

P.... perforating means

5 SW... sidewall (of the air separating compartment)
T beverage ingredient
W ... water flow path

10

15

20

25

30



wherein the means (55) for breaking the kinetic energy of the liquid introduced through the inlet (35)
changes the direction of the liquid flow path (W) to the opposite direction of the 20liquid at least twice.
2. The device according to claim 1, wherein the means for breaking the kinetic energy of the liquid
introduced through the inlet (35) is a baffle or a labyrinth (55). 25 3. The device according to claim 2,
wherein the labyrinth (55) is formed by at least three concentrically arranged cylindrical members (46,
47, 48) which are designed to force liquid provided by the inlet (35) to meander from a centre portion
(54) of the labyrinth to a rim portion (53) thereof. 30 4ZThe device according to claim 3, wherein the
cylindrical members (46, 47, 48) are arranged to form at least two interstitial spaces (t2,t3) between
the cylindrical members (46, 47, 48). 22 5. The devigg ggferding to claim 4, wherein the interstitial
spaces (t2,t3) between the cylindrical members (46, 47, 48) are gradually increased from the centre
(54) to the rim portion (53) of the labyrinth. 5 6. The device according to any of claims 3 to 5, wherein
the larger cylindncaivaragahen(8liia aeviceci¢ddmprisitign portion (53) of the labyrinth by an orifice
(481) placed %ﬁ%&é‘?&ﬁé B%&ﬂi%eéﬁéﬂf?’?%gg%& MEMORL(88) iquia THESRYS ) ??ﬁ rgingeto any

of claims 3 to 6, wherein the upper part o yrinth rim 10 portion' Is connecte e air outlet (39)
and the bottofig5asiest e labyrinth rim portion is connected to the liquid outlet (37). 8. The device

according to aniyé Suppiseeding 8aims pplyerein et gaid bettetaPrisprosidgtmiir 20yst valve
(31) and the apoui (9 PIMSRLMINATRERT B R LIP) é%gfo%-hwﬁng%ﬁ@r&%%ng to claim 8,

wherein the value of pressure for opening the first valve’(3 reater than'that of the second valve
(32).  10. ThEWSIGERREIRGIFE TP AT S tteeOprRicxidie BidhadianketeRPind SR BURI]RY) 18920
arranged at atpasitpnnégher {hprfdheskpardtogtieini3 73imvith reseecyts thwitaihzantal. tAd . duddevice

accordingjo %&%Péiﬁhﬁ&éﬁ%%ﬂmfma(iggﬁgﬂﬁﬁ{&ip(% @g%gggga}ting compartment (30) further

comprises an additional liquid outlet (43) being equipped with a valve (52) desi%gled to eject liquid

below a predéfﬁﬁbiﬂl?él(ﬁﬁé tiffgoduging liquid into the air separating compartment (3
- means (55) for breaking the kinetic energy of the liquid introduced through the inlet (35)

by changing the direction of the liquid,

- a liquid outlet (37), separated from the inlet by the means for breaking the kinetic energy,
15 for evacuating liquid from the air separating compartment (30), and

- an air outlet (39), also separated from the inlet by the means for breaking the kinetic

energy, for evacuating air from the air separating compartment (30),

wherein the means (55) for breaking the kinetic energy of the liquid introduced through the

inlet (35) changes the direction of the liquid flow path (W) to the opposite direction of the

20 liquid at least twice.

2. The device according to claim 1, wherein the means for breaking the kinetic energy of
the liquid introduced through the inlet (35) is a baffle or a labyrinth (55).

25 3. The device according to claim 2, wherein the labyrinth (55) is formed by at least three
concentrically arranged cylindrical members (46, 47, 48) which are designed to force liquid
provided by the inlet (35) to meander from a centre portion (54) of the labyrinth to a rim
portion (53) thereof.

30 4. The device according to claim 3, wherein the cylindrical members (46, 47, 48) are
arranged to form at least two interstitial spaces (t,t3) between the cylindrical members (46,
47, 48).



12. The device according to claim 11, wherein the additional liquid outlet (43) is arranged at a
lowermost portion of the air separating compartment (30).  13. An air separating means (30) for
separating any air or other gas contained in a liquid 30 comprising : - an inlet (35) for introducing liquid
into the air separating compartment (30), - means for breaking the kinetic energy of the liquid
introduced through the inlet (35) by changing the direction of the liquid, 23 - a liquid outlet (37),
separated from the inlet by the means for breaking the kinetic energy, for evacuating liquid from the air
separating compartment (30), and - an air outlet (39), also separated from the inlet by the means for
breaking the kinetic energy, for evacuating air from the air separating compartment (30), 5wherein the

means (55) f ing. the kineti rgy.of the liquid | thro e njat es the
direction of tt?é' ﬁg%%ld O\I/gapg}t‘}m%qvgl&%qﬁwg %‘;%?éit&%#%éggr% %ﬂ%ﬁgt Iﬁ%ti%%a&f’t&ié%@%ﬁ%
method for sepARstiicg! dnemhera Heaftd U RITosPHEdbr AR §atILIERBN B igRa (24 tedhfFiBing the
following stepsortist pptyioitieatgdidiguid through an inlet (35) into an air separating compartment (30),
- decreasing of the heated liquid flow velocity via means for breaking the kinetic energy of the liquid

introduced throu]%tethe inlet (35) by changing the direction of the liquid to the opposite direction of the
liquid at st fwike, 48YICe RRELREMG AT SRR3R SelAPARRY EOIRSSF PR IEB MARRRIH Bliquid
outlet (37) of ihea@inseparating donppardmest)(30hdhaolitnidl nutrtof@icelied1y pepadaiethéappéhe inlet

by the means | g - evacuating air from the air separating compartment
(30) through a?fr? gi@?ﬁﬁﬁ%@%@@%%ﬁﬂg%érw&

7. The device according to any of claims 3 to 6, wherein the upper part of the labyrinth rim
10 portion is connected to the air outlet (39) and the bottom part of the labyrinth rim portion is

connected to the liquid outlet (37).

8. The device according to any of the preceding claims, wherein the liquid outlet (37) is

provided with a first valve (31) and the air outlet (39) is provided with a second valve (32).
15

9. The device according to claim 8, wherein the value of pressure for opening the first

valve (31) is greater than that of the second valve (32).

10. The device according to any of the preceding claims, wherein the air outlet (39) is

20 arranged at a position higher than the liquid outlet (37) with respect to the horizontal.

11. The device according to any of the preceding claims, wherein the air separating
compartment (30) further comprises an additional liquid outlet (43) being equipped with a
valve (52) designed to eject liquid below a predefined temperature.

25
12. The device according to claim 11, wherein the additional liquid outlet (43) is arranged

at a lowermost portion of the air separating compartment (30).

13. An air separating means (30) for separating any air or other gas contained in a liquid
30 comprising :

- an inlet (35) for introducing liquid into the air separating compartment (30),

- means for breaking the kinetic energy of the liquid introduced through the inlet (35) by

changing the direction of the liquid,



outlet (39) being separated from the inlet by the means for breaking the kinetic energy. 20 25 30

23

- a liquid outlet (37), separated from the inlet by the means for breaking the kinetic energy,
for evacuating liquid from the air separating compartment (30), and
- an air outlet (39), also separated from the inlet by the means for breaking the kinetic
energy, for evacuating air from the air separating compartment (30),

5 wherein the means (55) for breaking the kinetic energy of the liquid introduced through the
inlet (35) changes the direction of the liquid flow path (W) to the opposite direction of the

liquid at least twice.

14. A method for separating air from a heated liquid in a beverage production device (1),

10 comprising the following steps:

- supplying heated liquid through an inlet (35) into an air separating compartment (30),

- decreasing of the heated liquid flow velocity via means for breaking the kinetic energy of
the liquid introduced through the inlet (35) by changing the direction of the liquid to the
opposite direction of the liquid at least twice,

15 - evacuating liquid from the air separating compartment (30) through a liquid outlet (37) of
the air separating compartment (30), the liquid outlet (37) being separated from the inlet by
the means for breaking the kinetic energy, and
- evacuating air from the air separating compartment (30) through an air outlet (39), the air
outlet (39) being separated from the inlet by the means for breaking the kinetic energy.

20

25

30



