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(67)  The present invention relates to an extraction
device (14) comprising an air channel system for air con-
veyance with at least one suction opening (24) and at
leastone exhaust opening (30, 30a, 30b, 72), an air trans-
portation means (36), and a filter unit (48, 48’) comprising
at least one first filter element. The extraction device (14)
is configured to be operated in a first operating mode and
in a second operating mode. The air channel system
comprises a branch or junction and at least one shut-off
means (64, 64’, 68) or a changeover means (70). The at
least one shut-off means (64, 64’, 68) provides access
to at least a second air conduit, when the extraction de-
vice (14) is operated in the second operating mode. Al-
ternatively, the changeover means (70) has a first outlet
and a second outlet for guiding at least a portion of the
conveyed air either through the first outlet to a first air
conduit or to the at least one exhaust opening (30, 30a,
30b), when the extraction device (14) is operated in the
first operating mode, or through the second outlet to a
second air conduit, when the extraction device (14) is
operated in the second operating mode. The branch or

junction and the changeover means (70) are arranged

at a first end of the second air conduit and particularly at
a first end of the first air conduit. According to the inven-
tion, at least one air treatment means (66) is arranged in
the second air conduit and/or impinges on the air guided
through the second air conduit.

Further disclosed are a combination appliance (10)

and a method for operating an extraction device (14) or
a combination appliance (10).
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Description

[0001] The present invention relates to an extraction device comprising an air channel system, an air transportation
means and a filter unit according to the preamble of claim 1. The presentinvention also relates to a combination appliance
comprising a cooking hob and an extraction device according to the preamble of claim 13. The present invention further
relates to a method for operating an extraction device or a combination appliance according to the preamble of claim 14.
[0002] During the performance of cooking activities under use of a cooking hob, cooking vapours are generated, which
are distributed over the cooking area. In order to avoid these cooking vapours to be spread throughout the entire kitchen
space, an arrangement of an extraction device, particularly an extractor hood, is common. Said extraction device is
operated in parallel to the cooking hob, thereby sucking in those cooking vapours in order to filter out particles and tiny
droplets from the vapours and/or to blow the vapours to the outside of the building. Such an extractor hood may be
arranged above the cooking area or it may be included in a combination appliance, which is a configuration of an entity
including the extractor hood and the cooking hob. Such kind of extraction device is usually arranged as an extraction
unit below a worktop of the related cooking hob and it comprises at least one fan for sucking air from the cooking area
through an opening arranged in the worktop, which air flows through an air channel system, in which a filter unit is
arranged for a removal of cooking fumes, to an exhaust outlet.

[0003] Onthe otherhand, in ordertoincrease the home comfort, there is a nascent trend towards a steady improvement
of the indoor air quality in residential buildings. Respective devices are known for air conditioning and air purification,
which devices are equipped with different types of fluids or air filters providing a removal of pollution from the indoor air.
[0004] It is also known to include both said task performances, i. e. both the extraction of cooking fumes and the
purification of indoor air, in only one unit. In particular, CN109323311A discloses an integrated stove, which is capable
of performing an extraction of cooking vapours according to a first functionality and of performing an air purification
according to a second functionality. To this end, a common inlet opening is provided and, after passing a common filter
unit, the conveyed air is forwarded to a smoking box and, consecutively, to an air duct system. The air duct system splits
up into a main end pipe for an outdoor exhausting of cooking fumes and an auxiliary end pipe for a recirculation of
purified room air. In order to control the airflow direction, a switching assembly is included for selectively opening and
closing passages to the main and auxiliary pipes.

[0005] Itis an object of the present invention to provide an extraction device and/or a combination appliance performing
an improved air purification without the need of an increased maintenance effort. Further, a method for operating an
extraction device or a combination appliance shall be provided, which support said improved air purification performance
of the extraction device and/or of the combination appliance compared with a need of only limited maintenance effort to
be performed by a user.

[0006] The object is achieved for an extraction device according to the preamble of claim 1 by the features of the
characterizing part of claim 1.

[0007] An extraction device comprises an air channel system for air conveyance with at least one suction opening
and at least one exhaust opening, an air transportation means, in particular an air blower, and a filter unit comprising at
least one first filter element. The extraction device is configured to be operated in a first operating mode and in a second
operating mode. The air channel system comprises a branch or junction. The air channel system further comprises at
least one shut-off means, which provides access to at least a second air conduit, when the extraction device is operated
in the second operating mode. The shut-off means is in particular at least one shut-off valve, preferably an electrical
shut-off valve. As an alternative to the shut-off means, the air channel system further comprises a changeover means
with a first outlet and a second outlet for guiding at least a portion of the conveyed air either through the first outlet to a
firstair conduit or to the at least one exhaust opening, or through the second outlet to a second air conduit. Said conveyed
air or conveyed air portion is guided to the first air conduit or to the at least one exhaust opening, when the extraction
device is operated in the first operating mode. On the other hand, the at least a portion of the conveyed air is guided to
the second air conduit, when the extraction device is operated in the second operating mode. The branch or junction
and the changeover means are arranged at a first end of the first air conduit and at a first end of the second air conduit.
Preferably, the branch or junction and the changeover means or the shut-off means are arranged downstream of the
air transportation means. According to the present invention, at least one air treatment means is arranged in the second
air conduit. Additionally, or alternatively, the at least one air treatment means impinges on the air guided through the
second air conduit. Said changeover means may be a changeover valve, preferably an electrical changeover valve.
With such air treatment means the air may be treated in a particular manner, especially in addition to the filtering effect
performed by the filter unit comprising the at least one first filter element.

[0008] A preferred embodiment of the present invention is characterized in that the filter unit, which comprises the at
least one first filter element, is a first filter device, and in that the air treatment means is or comprises a second filter
device, which particularly comprises a second filter element.

[0009] The first operating mode may be a cooking fumes extraction mode, in which the air transportation means
aspirates air comprising cooking fumes from an area above a cooking zone. Moreover, the second operating mode may
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be an air purifying mode, in which the air transportation means aspirates air from a space, in which the extraction device
is arranged.

[0010] Accordingto an embodiment, the at least one air treatment means, which is particularly the second filter device,
comprises an air purifying filter means. The air purifying filter means preferably includes an odour and/or a dust filter
unit, especially a VOC or TVOC filter unit eliminating any kind of volatile organic compounds. More specifically, the air
purifying means particularly comprises at least one of a HEPA filter, a PECO filter, an Ulpa filter, and a fluid filter means.
[0011] The extraction device favourably comprises a common suction opening, which is provided for the operation of
the extraction device both in the first operating mode and in the second operating mode. The common suction opening
is preferably arranged or arrangeable on a cooktop of a cooking hob, which is assigned to the extraction device. According
to an even more preferred embodiment, the common suction opening is arranged or arrangeable in a centre zone of
the cooktop, which particularly is a glass ceramic cooktop.

[0012] According to embodiments, a first exhaust opening is arranged at a second end of the first air conduit, and a
second exhaust opening is arranged at a second end of the second air conduit. In particular, the second exhaust opening
is arranged or arrangeable on a cooktop, particularly a glass ceramic cooktop, of a cooking hob, which cooking hob is
assigned to the extraction device. Alternatively, the second exhaust opening is arranged or arrangeable on a worktop
of a kitchen cabinet, in which the extraction device is mounted or mountable. As a further alternative, the second exhaust
opening may be arranged in a bottom area of a cabinet, in which the extraction device may be arranged or arrangeable.
Another, alternative or additional, particular embodiment provides for a first exhaust opening that includes at least a first
first exhaust opening and a second first exhaust opening, which first first and second first exhaust openings are spaced
from one another and/or which are spaced from the suction opening. Other specific, additional or alternative, implemen-
tations provide for first and second exhaust openings that are arranged that way, i. e. spaced from one another and/or
spaced from the suction opening. In addition, or as an alternative to the spaced positioning, at least one of the first and
second exhaust openings may comprise orientable air guiding means, e. g. flaps, in order to avoid short-circuit air
recirculation causing exhaust air to be directly aspirated through the suction opening.

[0013] One specifically preferred embodiment is characterized in that the suction opening and at least one of the first
and second exhaust openings are arranged on a common surface, particularly on the cooktop of the cooking hob. Such
kind of joint positioning may be favourable with respect to an easy-to-install solution. The filter unit, which comprises the
at least one first filter element, may be arranged downstream, in particular directly downstream, of the suction opening
and/oritmay be accessible through the suction opening. Said filter unit is particularly the first filter device, which preferably
comprises a grease filter element and/or an odour filter element. Moreover, the at least one air treatment means may
be arranged upstream, in particular directly upstream, of the exhaust opening, which is particularly the second exhaust
opening, and/or it may be accessible through the exhaust opening. More specifically, the exhaust opening is the second
exhaust opening. The at least one air treatment means may comprise the second filter device and/or the second filter
element.

[0014] In some implementations, the first operating mode, which is particularly the cooking fumes extraction mode, is
a recirculation mode, i. e. the air is conveyed in a recirculated flow. This may also include, that the at least one suction
opening and the at least one exhaust opening are arranged in the same room or space, in particular a kitchen room. In
some other implementations, said first operating mode is an exterior release mode. According to that, provisions may
be made that the at least one suction opening and the at least one exhaust opening are arranged in different rooms or
spaces. The at least one exhaust opening, in particular the first exhaust opening, is preferably arranged outside of the
building.

[0015] On the other hand, the second operating mode, which is particularly said air purifying mode, is preferably a
recirculation mode. Accordingly, the at least one suction opening and the at least one exhaust opening, in particular the
second exhaust opening, are arranged in the same room or space. Such recirculation, especially in a nearly enclosed
space, may provide for a gradually purified room atmosphere.

[0016] Another embodiment is characterized in that both the first air conduit and the second air conduit merge into a
common exhaust opening. That way, only one opening outlet has to be provided, which may also reduce the effort for
the installation of the extraction device in a kitchenette. In the same spirit, but with a different structure, both the first air
conduit and the second air conduit may merge into a common air channel end section. Accordingly, the common air
channel end section may open into said common exhaust opening for an air outlet. Preferably, an air conduit closing
means is included configured for closing at least a second end of the second air conduit, when the extraction device is
operated or operable in the first operating mode, which may be the cooking fumes extraction mode. According to a
preferred embodiment, the second end of the second air conduit is arranged downstream of the air treatment means.
Moreover, said air closing means is particularly a second changeover valve having a first inlet and a second inlet. With
said air closing means any return flow of air into the second air conduit via its second end may be preventable, and the
second air conduit may be closed off from its both ends.

[0017] The second operating mode, in particular the air purifying mode, may be an operating mode, in which the air
transportation means is operated with low power and/or with low conveying capacity. This may increase the purification
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effect, what means that the respective air treatment means may operate in an optimized way, when the air throughput
is reduced. Advantageously, the second operating mode is performed at the end of a cooking process or on a user’s
specific selection.

[0018] The objectis achieved for a combination appliance according to the preamble of claim 13 by the characterizing
features of claim 13.

[0019] According to a further aspect of the invention, a combination appliance is provided, which comprises a cooking
hob for performing cooking processes and an extraction device according to anyone of the herein disclosed embodiments.
The combination appliance is configured to be electively operated in a first operating mode, which may be a cooking
fumes extraction mode, or in a second operating mode, which may be an air purifying mode. The operation of the
combination appliance, and particularly of the included extraction device, is preferably performed based on a user’s
selection and/or by automated activation by means of a software application. Said software application may include a
routine of receiving an input of a timer and/or of a sensor signal, and the operation of the extraction device is particularly
triggered by said timer and/or sensor signal.

[0020] It shall be noted, that all herein disclosed embodiments, in particular the disclosed features and components,
related to an extraction device shall be understood to also relate to a combination appliance, in particular when reference
is made to any features and/or functionalities of a cooking hob.

[0021] Finally, the object is achieved for a method for operating an extraction device or a combination appliance
according to the preamble of claim 14 by the characterizing features of claim 14.

[0022] A method foroperating an extraction device ora combination appliance according to anyone of the embodiments
as disclosed herein is operable by a first operating mode, in which cooking fumes are removed from a cooking zone or
area, and by a second operating mode, in which air is aspirated from a space, where the extraction device or the
combination appliance is arranged. The second operating mode is provided for an air purification, in particular of ambient
air, more specifically of the air in the room, e. g. a kitchen, forming the installation location of the extraction device or
the combination appliance. The method is determined by air being sucked in through at least one suction opening and
being conveyed in an air channel system from the at least one suction opening to at least one exhaust opening of the
air channel. Further provision is made for at least a portion of the conveyed air being guided at a branch or junction,
according to a first aspect, by opening and/or closing at least one shut-off means at least to a second air conduit, when
the extraction device is operated in the second operating mode. In contrast to this implementation of a shut-off means,
a changeover means may be implemented. In this case, said at least a portion of the conveyed air may be guided at
the branch or junction to a first air conduit or to a second conduit. In order to achieve this guidance, said changeover
means comprises a first outlet and a second outlet, and the changeover means causes the air either to take the way to
a first air conduit or to at least one of the at least one exhaust opening via the first outlet, or to take the way to a second
air conduit via the second outlet. The first outlet is accessible to the airflow, when the extraction device is operated in
the first operating mode, and the second outlet is accessible, when the extraction device is operated in the second
operating mode. Each one of the first air conduit and the second air conduit opens into at least one of the at least one
exhaust opening, which may mean either that the first and second air conduit open into a common space or chamber
that forms or is arranged upstream of a common exhaust opening, or that at least one first exhaust opening allocated
to the first air conduit and at least one second exhaust outlet allocated to the second air conduit are provided. According
to the present invention, at least one air treatment means impinges on the air for the purpose of air purification, when
the extraction device or the combination appliance is operated in the second operating mode. During said second
operating mode the air is particularly guided through the second air conduit. Moreover, said air treatment means may
be an air purifying filter means, which preferably includes an odour and/or a dust filter unit, especially a VOC or TVOC
filter unit eliminating any kind of volatile organic compounds. More specifically, the air purifying means particularly
comprises at least an air treatment filter, particularly at least a HEPA filter, a PECO filter, an Ulpa filter, and/or a fluid
filter means.

[0023] One embodiment of the method is characterized in that the shut-off means, preferably being a shut-off valve,
is switched between an open state and a closed state by means of an electrical control signal. If a changeover means
is implemented instead of a shut-off means, which changeover means is preferably a changeover valve, it is switched
from the first outlet to the second outlet or vice versa, i. e. from the second outlet to the first outlet, by means of an
electrical control signal. The control signal is based on a user’s manual activation or on an automatic activation. In case
of the manual activation, the user selects at least one of the first operating mode or the second operating mode. Said
manual activation is particularly performed on a control device of the extraction device or the combination appliance or
on an input means of a smart device, such as a smart phone or a tablet computer. For signal transmission, preferably
a wireless connection is used. In the alternative, i. e. in the case of an automatic activation, a specific algorithm imple-
mented in a software application may be provided for controlling the selection of at least one of the first and second
operating modes. The selection may be based on a timer signal and/or on a sensor signal, which sensor signal detects
atleast one status value of the conveyed air. The status value is particularly at least one of a humidity value, a temperature
value and/or a VOC value.
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[0024] The method may be established such that a user can selectively chose either the first operating mode or the
second operating mode, i. e. the changeover means may be switched to either the first outlet or to the second outlet. In
case of selection of the first operating mode, also a related power level and/or air flow quantity may be selectable by a
respective user input. In case of selection of the second operating mode, the operation may be immediately started or
means for a delayed start may be provided.

[0025] On the other hand, the method may be established that a software application can selectively trigger either the
first operating mode or the second operating mode. In case of automatic selection of the first operating mode, the
operation of the extraction device may be triggered by a specific hob control signal, e. g. based on a selected power
level of an operated cooking zone or based on a specific cooking program selected by the user. In case of an automatic
selection of the second operating mode, a timer and/or a sensor signal may not only trigger the second operating mode
to be selected, but also any parameters for the operation of the extraction device may be chosen and/or set.

[0026] The method described herein, particularly the air functionalities, may be operated and/or controlled on a remote
basis, especially by means of a software application, wherein any known connectivity means, e. g. mobile and/or wireless
connectivity solutions, may be used.

[0027] Novel and inventive features of the present invention are set forth in the appended claims.

[0028] The present invention will be described in further detail with reference to the drawings, in which

Fig. 1 is a perspective view of a combination appliance comprising a cooking hob and a downdraft extraction device
installed in a kitchen cabinet;

Fig. 2 is a cross-sectional perspective view of the disassembled combination appliance of Fig. 1 with a frontal surface
cut away and including a removable filter device;

Fig. 3 is a cross-sectional view of a detail of the combination appliance of Figs. 1 and 2, indicated by Il - lll in Fig. 2;
Fig. 4 is a top view of the combination appliance of Fig. 1 with transparent cooktop;

Fig. 4a is a top view of the combination appliance of Fig. 4, but with two exhaust openings;

Fig. 5 is a perspective view of the rear side of the combination appliance according to Fig. 4;

Fig. 5a is a non-transparent perspective view of the rear side of the combination appliance according to Fig. 4a;

Fig. 6 shows schematically a longitudinal section of a combination appliance similar to the embodiment of Figs. 1
to 5, illustrating a first example of an air channel system;

Fig. 6a is an illustration of a real embodiment similar to the schematic combination appliance of Fig. 6;
Fig. 7 is a schematic illustration analogous to Fig. 6, but illustrating a second example of an air channel system;
Fig. 8 is a schematic illustration analogous to Fig. 6, but illustrating a third example of an air channel system;

Fig. 8a is a side view of a partly transparent combination appliance similar to the schematic illustration according to
Fig. 8;

Fig. 8b is a perspective view of the combination appliance of Fig. 8a in a non-transparent illustration; and

Fig. 9 illustrates a flow diagram of an algorithm for an automated control of an extraction device for its operation in
an air purifying mode.

[0029] In all figures the same or equivalent part are marked with the same reference numbers.

[0030] Fig. 1 illustrates a combination appliance 10 comprising a cooking hob 12 and a downdraft extraction device
14 installed in a kitchen cabinet 16. The cooking hob 12 is installed in a cut-out of a kitchen countertop 18 forming a top
cover plate of the kitchen cabinet 16. According to a first functionality of the combination appliance 10, the downdraft
extraction device 14 is configured to take away cooking vapours generated during cooking processes, in particular when
cooking with uncovered cookware. The cooking hob 12 comprises cooking regions 20a, 20b arranged on a left half and
a right half of a worktop 22 of the cooking hob 12, which left and right halves are separated from each other by a suction
opening 24 for an intake of the cooking vapours, the suction opening 24 being arranged alongside a worktop centreline.
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The suction opening 24 is covered by a cover grid 26 for preventingitems, e. g. cookware, to fallinto the suction opening 24.
[0031] A casing 28 of the extraction device 14 is shown in Fig. 1 in transparent illustration. Said casing 28 provides a
closed outer shell or first channel section for a flow of the sucked-in air including the cooking vapours on their way from
the suction opening 24 to an exhaust opening 30 in a base area 32 of the kitchen cabinet 16. Said exhaust opening 30
is also covered, specifically by an outlet grille 34.

[0032] The flow of the sucked-in air through the extraction device 14 is driven by the operation of an extraction fan 36
arranged inside of the casing 28. Said extraction fan 36 comprises a bottom-sided intake opening 38 for sucking the
conveyed air from the interior space of the casing 28.

[0033] The conveyed air exits the extraction fan 36 at an outlet 54 at the fan rear side, which outlet 54 is connected
to a first end of an air duct 44 designed as a rectangular tube. The air duct 44 forms a second channel section arranged
downstream the previously mentioned first channel section. Directly at the passage from the fan outlet 54 to the air duct
44, an air duct bending by 90 degrees is implemented, which redirects the air flow from horizontal to vertical downwards.
The air duct 44 may be guided alongside a rear side of the kitchen cabinet 16 and may be bent again by 90 degrees
close to a rear lower edge of the kitchen cabinet 16 in order to direct the airflow towards exhaust opening 30 in the base
area 32 of the kitchen cabinet 16. Accordingly, the second end of the air duct 44 is connected to the exhaust opening
30. The embodiment illustrated in Fig. 1 shows a solution of the air duct 44 with an inclined section of its downwardly
directed portion, directed slightly to the right. Naturally, a solution with said portion arranged in an exact vertical direction
is considerable as well.

[0034] The course of the cooking vapours from the cooking area through the extraction device 14 to a re-entry into
room air is illustrated in Fig. 1 by dotted arrows 46! to 465. On their way through the extraction device 14, the cooking
vapours pass through a filter device 48, which is arranged downstream directly behind the suction opening 24. Said filter
device 48 is adapted to filter particles and droplets, in particular grease particles and droplets as well as moisture and
odorous substances, out of the cooking vapours, in that purifying the cooking vapours in order to feed filtered air back
to the room air.

[0035] The cross-sectional view of Fig. 2 further shows two power boards 50, one for the left cooking region 20a and
one for the right cooking region 20b, the power boards 50 providing cooking zones in the left and right cooking regions
20a, 20b with electrical power. In the present embodiment the cooking hob 12 is an induction cooking hob and the
cooking zones are defined by induction coils (not shown) that are arranged below the worktop 22 of the cooking hob 12.
Attached to the bottom side of the power board 50 assigned to the right cooking region 20b, a further circuit board is
arranged forming a control electronics 52 for the combination appliance 10.

[0036] According to a second functionality of the combination appliance 10, the downdraft extraction device 14 is
further configured to take away pollution from the indoor air of the room, more specifically a kitchen space, in which the
combination appliance 10 is arranged. This type of air purification functionality forms a second operating mode perform-
able by the combination appliance 10, more specifically by the extraction device 14, while the above-described first
functionality of removal of cooking fumes forms a first operating mode. First and second operating modes will be described
in more detail further down below.

[0037] Fig. 3 illustrates a cross-sectional view of a detail of the combination appliance 10, which detail is arranged at
a rear side showing particularly an exhaust outlet tubing 56, including a first element 56a for a connection to the fan
outlet 54, a second element 56b, which can be cut to length depending on the mounting conditions provided by the
kitchen cabinet 16, and a third element comprising a flange for a fixation on cabinet rear wall 58, which shall be provided
with a passage opening 60 in the area of fixation of said flange. That way, an exhaust opening or outlet 30 is provided,
which is positioned differently to that one of the embodiment of Fig. 1. With such exhaust outlet tubing 56, an elaborate
arrangement of an air duct 44 as with the embodiment of Fig. 1 is avoided. Instead, the exhaust air is blown into the
space between the cabinet rear wall 58 and a kitchen wall.

[0038] Another different exhaust outlet tubing 56 is presented with Figs. 4 and 5, also including the previously described
first and second elements 56a, 56b of the exhaust outlet tubing 56. However, instead of a straightforward blowing out
ofthe exhaust air as illustrated in Fig. 3, the airflow is redirected two times by 90 degrees at the rear side of the combination
appliance 10 by tubing elements 56d, 56e towards an exhaust opening 30 arranged at the rear side of the worktop 22
of the cooking hob 12 as an extension of the suction opening 24. Both the suction opening 24 and the exhaust opening
30 of this embodiment are arranged on the middle axis of the worktop 22 in axisymmetric way, but their longitudinal
axes are arranged orthogonally to each other. This solution, too, is equipped with an outlet grille 34 preventing items to
fall into the exhaust opening 30.

[0039] Analternative solution, which may be preferred over the previous one, is presented with Figs. 4a and 5a. Instead
of the only one exhaust opening 30 according to Figs. 4 and 5, positioned in close proximity to the suction opening 24
and specifically on and symmetrically to the central axis of the combination appliance 10, two exhaust openings 30a,
30b with allocated outlet grilles 34a, 34b are arranged close to the rear edge of the worktop 22 of the combination
appliance 10. Also the two exhaust openings 30a, 30b may be arranged symmetrically to the central axis of the combi-
nation appliance 10, as illustrated in Figs. 4a and 5a, but they are spaced from said central axis, and hence spaced from
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the suction opening 24, so that a short-circuit air recirculation is avoided. A first one 30a of the exhaust openings may
directly communicate with tubing element 56d and a second one 30b may communicate with tubing element 56e.
[0040] Fig. 6 shows schematically a longitudinal section and Fig. 6a a real embodiment with transparent casing of a
combination appliance 10 similar to the embodiments of Figs. 1 to 5, illustrating a first example of an air channel system
provided for an operation of the combination appliance 10 in a first operating mode, in which cooking fumes are sucked
from the cooking regions 20a, 20b, as well as in a second operating mode, in which the air inside of the kitchen room
is purified, which first and second operating modes are usually operated at different times.

[0041] The embodiment according to Fig. 6 differs from the previously described embodiments in that the filter device
48’ is merely equipped with a grease filter element, while an odour filter element, which in the present example is a
charcoal filter 62, is arranged downstream of the fan 36 and upstream of the exhaust opening 30. The channel section
between fan outlet 54 and exhaust opening 30, which houses the charcoal filter 62, forms a main channel section, which
is passed through in both the first operating mode and in the second operating mode. In parallel to this main channel
section, an auxiliary channel section is provided, which is only passed through by an airflow in the second operating
mode, i. e. the air purifying mode. In this auxiliary channel section, an air purifying filter element, more specifically a
HEPA filter element 66, is arranged. In order to avoid a short time saturation of this HEPA filter element 66 due to grease
particles comprised in the airflow, the air purifying subsystem is not working during the first operating mode, i. e. the
cooking fumes extraction mode. Hence, the auxiliary channel section, in which this air purifying subsystem is arranged,
is disconnected from the airflow. This disconnection is performed by inlet and outlet valves 64, 64’, which are configured
to selectively open and close the auxiliary channel section. The structure of the embodiment according to Fig. 6a differs
from that one of Fig. 6 in a horizontally mirrored design (i. e. with vertical mirror axis), as well as the charcoal filter 62
being positioned above the HEPA filter element 66. Moreover, inlet and outlet valves 64, 64’ are not shown in detail in
Fig. 6a, but only indicated.

[0042] Fig. 7 illustrates a combination appliance 10 analogous to the embodiment of Fig. 6, but the embodiment of
Fig. 7 comprises a second example of an air channel system. In this second example, the grease and odour filter elements
are again combined and housed in the filter device 48. In contrast to the first example, the auxiliary channel section
opens out into an auxiliary outlet 72, which is an outlet opening separate from the exhaust opening 30. In accordance
with this separation of the exhaust outlets 30, 72, shut-off valves 68 are implemented, which allow the airflow either to
pass through the exhaust opening 30, or to take a way through the auxiliary channel section with passing through the
HEPA filter element 66.

[0043] The third example of an air channel system, presented with Figs. 8, 8a and 8b in different formats of presentation,
is similar to that one as illustrated in Fig. 7. However, while the auxiliary outlet 72 of the second example is arranged on
the top side of the combination appliance 10, in particular in the worktop 22 of the cooking hob 12, similar to what is
shown in Figs. 4 and 5, the auxiliary outlet 72 of the third example is arranged in the plinth area, similar to what is shown
by exhaust opening 30 in Fig. 1. Due to the extended length of the auxiliary channel section of the third example, an
arrangement of two air purifying filters is possible, either by using two HEPA filters 66 in series, as shown, or by using
a combination with another type of an air purifying filter element (e. g. a PECO, an Ulpa or a fluid filter means) instead.
[0044] Finally, by Fig. 9 a flow diagram of an algorithm for an automated control of an extraction device 14 for its
operation in an air purifying mode is shown. Starting at symbol "A", where the user selects, whether the extraction device
14 generally shall perform an air purification operation, at decision step "B" selection has to be made, whether by selection
"m" the user wants to manually initiate this kind of operation or whether the control electronics 52 by selection "a" shall
trigger an automatic activation. If the manual initiation by "m" is chosen, the user has to initiate the operation by process
step "C" with setting at least one parameter, in particular setting a timer value, i. e. entering a time interval, how long
the air purification shall be performed. After user’s respective selection, a related input to an air purification board, which
may be a part of the circuit of the control electronics 52, is provided and by process step "D" an implemented valve 64,
64’, 68, 70, depending on the previously described example embodiment, is opened for providing access to the auxiliary
channel section. In addition, likewise at process step "D", the fan 36 is started to perform a "breeze mode", which is an
operation with low conveying capacity. If the automatic activation by selection "a" is chosen, the user further has to select
at decision step "e", whether the automatically initiated air purification operation shall be based on a timer value, by
setting selection "t", so that the control electronics 52 will initiate the operation as soon as a down counter provides a
signal to have reached value "zero". In the alternative, if the user chooses selection "s", a sensor signal is awaited, which
indicates a measuring incidence. Decision steps "F" and "G" are program loops, with which the respective occurrence,
i. e. timer value "zero" or set sensor value measured, is awaited. After entry of the awaited occurrence the algorithm is
continued with previously described process step "D". Said sensor value is the result of a measurement of the air quality
level, anditmay be anyone of the measurementresults of receiving a predetermined humidity level and/or a predetermined
value of a temperature and/or volatile organic compound (TVOC). Independently from a manual or an automatic initiation
of the air purification process, after its start by process step "D" a program loop by decision step "H" is started, which
awaits anyone of the incidences (i) "timer reached predetermined operation time", (ii) "sensor signal below predetermined

reference signal" or "iii" "user interface input signal for operating a cooking program". With occurrence of anyone of "i"
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to "iii", the valve 64, 64’, 68, 70 is closed by process step "I" and the fan 36 is either switched off or, in the event of the
user selected the start of a cooking program, see incidence "i", the fan 36 is operated with a respective higher power
level. The algorithm for air purification process is finalized at process end "J".
[0045] Although illustrative embodiments of the present invention have been described herein with reference to the
accompanying drawings, it is to be understood that the present invention is not limited to these precise embodiments,
and that various other changes and modifications may be affected therein by one skilled in the art without departing
from the scope or spirit of the invention. All such changes and modifications are intended to be included within the scope
of the invention as defined by the appended claims.
[0046] Moreover, features which are described in the context of separate aspects and embodiments of the invention
may be used together and/or be interchangeable. Similarly, features described in the context of a single embodiment
may also be provided separately or in any suitable sub-combination.

List of reference numerals

[0047]

10 combination appliance
12 cooking hob

14 downdraft extraction device
16 kitchen cabinet

18 kitchen countertop
20a,20b cooking regions

22 worktop

24 suction opening

26 cover grid

28 casing

28a,28b first and second casing parts
30,30a,30b exhaust openings/outlets
32 base area

34,34a,34b outlet grilles

36 extraction fan

38 intake opening

42 fan housing

44 air duct

4p61t05 arrows indicating air flow
48,48’ filter device

50 power boards

52 control electronics

54 fan outlet

56 exhaust outlet tubing
56a,56b,56¢, 56d, 56e  tubing elements

58 cabinet rear wall

60 passage opening

62 charcoal filter

64,64’ inlet valve, outlet valve
66 HEPA filter

68 shut-off valves

70 changeover valve

72 auxiliary outlet

A process start
B.E,F,G,H decision step

C,D,l process step

J process end

a,m,s,t selections

n result "no"

y result "yes"



10

15

20

25

30

35

40

45

50

55

EP 4 286 750 A1

Claims

1.

An extraction device (14) comprising

- an air channel system for air conveyance with at least one suction opening (24) and at least one exhaust
opening (30, 30a, 30b, 72),

- an air transportation means (36), in particular an air blower,

- afilter unit (48, 48’) comprising at least one first filter element,

wherein the extraction device (14)is configured to be operated in a first operating mode and in a second operating
mode, wherein the air channel system comprises a branch or junction and

- at least one shut-off means (64, 64’, 68), in particular at least one shut-off valve, preferably an electrical shut-
off valve, the at least one shut-off means (64, 64’, 68) providing access to at least a second air conduit, when
the extraction device (14) is operated in the second operating mode,

or

- a changeover means (70), in particular a changeover valve, preferably an electrical changeover valve, the
changeover means (70) having a first outlet and a second outlet for guiding at least a portion of the conveyed
air either through the first outlet to a first air conduit or to the at least one exhaust opening (30, 30a, 30b), when
the extraction device (14) is operated in the first operating mode, or through the second outlet to a second air
conduit, when the extraction device (14) is operated in the second operating mode, and wherein the branch or
junction and the changeover means (70) are arranged at a first end of the second air conduit and particularly
at a first end of the first air conduit,

the branch or junction and the shut-off (64, 64’, 68) or changeover (70) means preferably being arranged downstream
of the air transportation means (36),

characterized in that

at least one air treatment means (66) is arranged in the second air conduit and/or impinges on the air guided through
the second air conduit.

The extraction device (14) according to claim 1,

characterized in that

the filter unit (48, 48’) comprising the at least one first filter element is a first filter device and the air treatment means
(66) is or comprises a second filter device, which particularly comprises a second filter element.

The extraction device (14) according to claim 1 or 2,

characterized in that

the first operating mode is a cooking fumes extraction mode, in which the air transportation means (36) aspirates
air comprising cooking fumes from an area above a cooking zone or area (20a, 20b), and the second operating
mode is an air purifying mode, in which the air transportation means (36) aspirates air from a space, in which the
extraction device (14) is arranged.

The extraction device (14) according to anyone of the preceding claims,

characterized in that

the at least one air treatment means (66), in particular the second filter device, comprises an air purifying filter
means, which preferably includes an odour and/or a dust filter unit, specifically a VOC filter, in particular an air
treatment filter, preferably at least

- a HEPA filter,

- a PECO filter,

- an Ulpa filter, and/or
- a fluid filter means.

The extraction device (14) according to anyone of the preceding claims,

characterized in that

a common suction opening (24), which is preferably arranged or arrangeable on a cooktop (22), more preferably in
a centre zone of the cooktop (22), particularly a glass ceramic cooktop, of a cooking hob (12), which is assigned to
the extraction device (14), is provided for the operation of the extraction device (14) in each of the first and second
operating modes.
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The extraction device (14) according to anyone of the preceding claims,

characterized in that

a first exhaust opening (30, 30a, 30b) is arranged at a second end of the first air conduit, and a second exhaust
opening (72) is arranged at a second end of the second air conduit, wherein particularly the first exhaust opening (30)

i. includes at least a first first exhaust opening (30a) and a second first exhaust opening (30b), which are spaced
from one another and/or which are spaced from the suction opening (24),

and/or

ii. is arranged or arrangeable

- on a cooktop (22), particularly a glass ceramic cooktop, of a cooking hob (12), which is assigned to the
extraction device (14),

or

- on a worktop (18) of a kitchen cabinet (16), in which the extraction device (14) is mounted or mountable,
or

- in a bottom area (32) of a cabinet (16).

The extraction device (14) according to anyone of the preceding claims,
characterized in that

the filter unit (48, 48’) comprising the at least one first filter element, in particular the first filter device, which first
filter device preferably comprises a grease filter element and/or an odour filter element, is arranged downstream,
in particular directly downstream, of the suction opening (24) and/or is accessible through the suction opening
(24), and in that

the at least one air treatment means (66), in particular comprising the second filter device and/or the second
filter element, is arranged upstream, in particular directly upstream, of the exhaust opening (30, 30a, 30b, 72),
in particular the second exhaust opening (72), and/or is accessible through the exhaust opening (30, 30a, 30b,
72), in particular the second exhaust opening (72).

The extraction device (14) according to anyone of the preceding claims,
characterized in that
the first operating mode, in particular the cooking fumes extraction mode,

- is a recirculation mode, wherein the at least one suction opening (24) and the at least one exhaust opening
(30, 30a, 30b, 72) are arranged in the same room or space,

or

- is an exterior release mode, wherein the at least one suction opening (24) and the at least one exhaust opening
(30, 30a, 30b, 72) are arranged in different rooms or spaces, the at least one exhaust opening (30, 30a, 30b,
72), in particular the first exhaust opening (30, 30a, 30b), preferably being arranged outside of the building.

The extraction device (14) according to anyone of the preceding claims,

characterized in that

the second operating mode, in particular the air purifying mode, is a recirculation mode, wherein the at least one
suction opening (24) and the at least one exhaust opening (30, 30a, 30b, 72), in particular the second exhaust
opening (72), are arranged in the same room or space.

The extraction device (14) according to anyone of the claims 1 to 5,
characterized in that
both the first air conduit and the second air conduit merge into a common exhaust opening (30, 30a, 30b).

The extraction device (14) according to claim 1 to 5,

characterized in that

both the first air conduit and the second air conduit merge into a common air channel end section, wherein preferably
an air conduit closing means (64’), in particular a second changeover valve having a first inlet and a second inlet,
is included configured for closing at least a second end of the second air conduit, when the extraction device (14)
is operated or operable in the first operating mode, the second end of the second air conduit preferably being
arranged downstream of the air treatment means (66).

10
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13.
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The extraction device (14) according to anyone of the preceding claims,

characterized in that

the second operating mode, in particular the air purifying mode, is an operating mode, in which the air transportation
means (36) is operated with low power and/or with low conveying capacity, the second operating mode preferably
being performed at the end of a cooking process or on a user’s specific selection.

A combination appliance (10) comprising a cooking hob (12) for performing cooking processes and an extraction
device (14) according to anyone of the preceding claims, the combination appliance (10) being configured to be
electively operated in a first operating mode, in particular a cooking fumes extraction mode, or in a second operating
mode, in particular an air purifying mode, preferably based on a user’s selection and/or by automated activation by
means of software application, particularly triggered by a timer and/or a sensor signal.

14. A method for operating an extraction device (14) according to anyone of the claims 1 to 12 or a combination appliance

15.

(10) according to claim 13, which extraction device (14) or combination appliance (10) is operable in a first operating
mode, in which cooking fumes are removed from a cooking zone or area (20a, 20b), and by a second operating
mode, in which air is aspirated from a space, where the extraction device (14) or the combination appliance (10) is
arranged, for an air purification,

- wherein air is sucked in through at least one suction opening (24) and conveyed in an air channel system from
the at least one suction opening (24) to at least one exhaust opening (30, 30a, 30b, 72),
- wherein at least a portion of the conveyed air is guided at a branch or junction

a. by opening and/or closing at least one shut-off means (64, 68) at least to a second air conduit, when the
extraction device (14) is operated in the second operating mode,

or

b. by a changeover means (70), which comprises a first outlet and a second outlet, either through the first
outlet to a first air conduit or to the at least one exhaust opening (30, 30a, 30b), when the extraction device
(14) is operated in the first operating mode, or through the second outlet to a second air conduit, when the
extraction device (14) is operated in the second operating mode,

- and wherein each one of the first air conduit and the second air conduit opens into at least one of the at least
one exhaust opening (30, 30a, 30b, 72),

characterized in that

at least one air treatment means (66), in particular an air purifying filter means, impinges on the air for the purpose
of air purification, when the extraction device (14) or the combination appliance (10) is operated in the second
operating mode, in particular when the air is guided through the second air conduit.

The method according to claim 14,
characterized in that

a. the shut-off means (64, 64’, 68), preferably being a shut-off valve, is switched between an open state and a
closed state,

or

b. the changeover means (70), preferably being a changeover valve, is switched between the first outlet and
the second outlet

by means of an electrical control signal

- based on a user’'s manual activation selecting at least one of the first operating mode or the second operating
mode, the manual activation particularly being performed on a control device of the extraction device (14) or
the combination appliance (10) or on an input means of a smart device, preferably using a wireless connection,
or

- based on automatic activation using a software application, in particular based on a timer signal and/or on a
sensor signal detecting at least one status value of the conveyed air, in particular a humidity value, a temperature
value and/or a VOC value.

1"
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Fig.4a
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