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(57) The present disclosure relates to an apparatus
(100) for a household appliance. The apparatus (100)
includes a first panel (110) and a second panel (120)
having a space (S) therebetween; an air inlet (130) pro-
viding an inlet to the space (S) between the first panel
(110) and the second panel (120); and an opening and
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closing mechanism (140) configured to selectively open
and close the air inlet (130), wherein the opening and
closing mechanism (140) includes a material configured
to open and close the air inlet (130) by a thermal expan-
sion of the material.
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Description
FIELD
[0001] Embodiments of the present disclosure relate

to an apparatus for a household appliance and a house-
hold appliance having the apparatus. Embodiments of
the present disclosure particularly relate to a double-sid-
ed oven door.

BACKGROUND

[0002] In a conventional oven, the door may include
two pieces of glass, also known as windows. An air gap
may be provided between the two pieces of glass to allow
a circulation of air within the space. However, dirt and
stains may contaminate the air gap. In order to remove
the dirt and stains, the air gap between the two windows
should be cleaned regularly.

[0003] In order to clean the two windows, an upper air
duct needs to be removed, which may be attached with
two bolts on the sides of the windows, and the two win-
dows may be released and cleaned with a cloth. This is
generally quite inconvenient for users.

[0004] Inanoven where a single glass is used instead
of two glasses, dirt can be easily removed, but an energy
efficiency is reduced compared to the two glass config-
uration which provides a thermal insulation of the oven
chamber.

[0005] In view of the above, new apparatuses for a
household appliance and household appliances having
the apparatus that overcome at least some of the prob-
lems in the art are beneficial.

SUMMARY

[0006] In light of the above, an apparatus for a house-
hold appliance and a household appliance having the
apparatus are provided.

[0007] It is an object of the present disclosure to pro-
vide an apparatus for a household appliance and a
household appliance having the apparatus which can re-
duce or even prevent the accumulation of dirt between
two windows of the apparatus.

[0008] Further objects, aspects, benefits, and features
of the present disclosure are apparent from the claims,
the description, and the accompanying drawings.
[0009] According to an independent aspect of the
present disclosure, an apparatus for a household appli-
ance is provided. The apparatus includes a first panel
and a second panel having a space therebetween; an air
inlet providing aninletto the space between thefirst panel
and the second panel; and an opening and closing mech-
anism configured to selectively open and close the air
inlet, wherein the opening and closing mechanism in-
cludes a material configured to open and close the air
inlet by a thermal expansion of the material.

[0010] Accordingtoanotherindependent aspectof the
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present disclosure, a household appliance is provided.
The household appliance includes the apparatus of the
present disclosure which preferably includes a first panel
and a second panel having a space therebetween; an air
inletproviding aninlet to the space between the first panel
and the second panel; and an opening and closing mech-
anism configured to selectively open and close the air
inlet, wherein the opening and closing mechanism in-
cludes a material configured to open and close the air
inlet by a thermal expansion of the material.

[0011] Embodiments are also directed at devices for
carrying out the disclosed methods and include appara-
tus parts for performing each described method aspect.
These method aspects may be performed by way of hard-
ware components, a computer programmed by appro-
priate software, by any combination of the two or in any
other manner. Furthermore, embodiments according to
the disclosure are also directed at methods for operating
the described apparatus. The methods include method
aspects for carrying out every function of the apparatus
for a household appliance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] So that the manner in which the above recited
features of the present disclosure can be understood in
detail, a more particular description of the disclosure,
briefly summarized above, may be had by reference to
embodiments. The accompanying drawings relate to em-
bodiments of the disclosure and are described in the fol-
lowing:
FIG. 1 shows a cross-sectional view of an apparatus
for a household appliance according to embod-
iments described herein;

FIG.2 shows a schematic view of an apparatus for a
household appliance according to embodi-
ments described herein;

FIG.3 shows a schematic view of an opening and
closing mechanism of the apparatus for a
household appliance according to embodi-
ments described herein; and

FIG.4  shows a schematic view of a detection mech-
anism of the apparatus for a household appli-
ance according to embodiments described
herein.

DETAILED DESCRIPTION OF EMBODIMENTS

[0013] Reference will now be made in detail to the var-
ious embodiments of the disclosure, one or more exam-
ples of which are illustrated in the figures. Within the fol-
lowing description of the drawings, the same reference
numbers refer to same components. Generally, only the
differences with respect to individual embodiments are
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described. Each example is provided by way of explana-
tion of the disclosure and is not meant as a limitation of
the disclosure. Further, features illustrated or described
as part of one embodiment can be used on or in conjunc-
tion with other embodiments to yield yet a further embod-
iment. It is intended that the description includes such
modifications and variations.

[0014] An oven door may include two pieces of glass,
wherein an air gap may be provided between the two
pieces of glass to allow a circulation of air within the
space. However, dirt and stains may contaminate the air
gap. In order to remove the dirt and stains, the air gap
between the two windows should be cleaned on a regular
basis.

[0015] The embodiments of the presentdisclosure can
prevent a contamination of the air gap with dirt by pro-
viding the opening and closing mechanism configured to
selectively open and close the air inlet using a thermal
expansion of a cover of the air inlet.

[0016] FIG. 1 shows a cross-sectional view of an ap-
paratus 100 for a household appliance according to em-
bodiments described herein. FIG. 2 shows a schematic
view of the apparatus 100 for a household appliance ac-
cording to embodiments described herein.

[0017] The apparatus 100 includes a first panel 110
and a second panel 120 having a space S therebetween;
an airinlet 130 providing an inlet to the space S between
the first panel 110 and the second panel 120; and an
opening and closing mechanism 140 configured to se-
lectively open and close the air inlet 130, wherein the
opening and closing mechanism 140 includes a material
configured to open and close the airinlet 130 by a thermal
expansion of the material.

[0018] Inaclosed state, the openingand closingmech-
anism 140 can prevent liquids, solids and air from enter-
ing the space S between the first panel 110 and the sec-
ond panel 120. In an open state, the opening and closing
mechanism 140 allow a circulation of air through the
space S between the first panel 110 and the second panel
120.

[0019] Thermalexpansionisthe tendency of a material
to change its shape, area, and volume in response to a
change in temperature. For example, the material may
be a metal material which has a thermal expansion co-
efficient suitable to open and close the air inlet 130 in
response to a change of temperature e.g. in a cooking
chamber of an oven.

[0020] Insomeimplementations, the openingand clos-
ing mechanism 140 is located on top of the first panel
110 and the second panel 120 (i.e. the space S between
the first panel 110 and the second panel 120). The top
may be defined with respect to a vertical direction when
the apparatus 100 is in an essentially upright or vertical
orientation (e.g. a closed state of a door).

[0021] Theterm "vertical direction" or "vertical orienta-
tion" is understood to distinguish over "horizontal direc-
tion" or "horizontal orientation". That is, the "vertical di-
rection" or "vertical orientation" relates to a substantially
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vertical orientation e.g. of the apparatus 100, wherein a
deviation of a few degrees, e.g. up to 10° or even up to
15°, from an exact vertical direction or vertical orientation
is still considered as an "essentially vertical direction" or
an "essentially vertical orientation". The vertical direction
can be substantially parallel to the force of gravity.
[0022] According to some embodiments, the first panel
110 and the second panel 120 are essentially parallel.
The term "substantially parallel” relates to a substantially
parallel orientation e.g. of the first panel 110 and the sec-
ond panel 120, wherein a deviation of a few degrees, e.
g. up to 5° or even up to 10°, from an exact parallel ori-
entation is still considered as "essentially parallel”.
[0023] In some embodiments, the first panel 110 is a
transparent panel or transparent plate. Additionally, or
alternatively, the second panel 120 is a transparent panel
or transparent plate. The term "transparent" as used
herein shall particularly include the capability of a struc-
ture to transmit light with relatively low scattering, so that,
for example, light transmitted therethrough can be seen
in a substantially clearly manner.

[0024] According to some implementations, the first
panel 110 is a first glass panel. Additionally, or alterna-
tively, the second panel 120 is a second glass panel. The
first glass panel and the second glass panel may also be
referred to as a first window and a second window, re-
spectively.

[0025] According to some embodiments, which can be
combined with other embodiments described herein, the
apparatus 100 is a door, such as an oven door. In par-
ticular, the apparatus 100 may be included in the house-
hold appliance. The household appliance may be an ov-
en, wherein the apparatus 100 may be configured to open
and close a cooking space (or cooking cavity or cooking
chamber) of the oven.

[0026] FIG. 3 shows a schematic view of an opening
and closing mechanism 140 of the apparatus for ahouse-
hold appliance according to embodiments described
herein.

[0027] According to some embodiments, which can be
combined with other embodiments described herein, the
opening and closing mechanism 140 is configured as a
cover of the air inlet 130. The cover(s) may also be re-
ferred to as "air flap(s)". In some embodiments, the cov-
ers are mechanical covers, and in particular exchange-
able mechanical covers.

[0028] In some implementations, the air inlet 130 may
include two or more openings 130-1, 130-2, wherein each
opening of the two or more openings 130-1, 130-2 is cov-
ered by a respective cover 140-1, 140-2 of the opening
and closing mechanism 140.

[0029] The opening and closing mechanism 140 in-
cludes the material configured to open and close the air
inlet 130 by a thermal expansion of the material. In par-
ticular, the material may be configured to open the air
inlet 130 by a (positive or negative) thermal expansion
of the material when a temperature e.g. inside of the
cooking cavity of the oven increases. Further, the mate-
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rial may be configured to close the airinlet 130 by a (neg-
ative or positive) thermal expansion of the material when
atemperature e.g. inside of the cooking cavity of the oven
decreases.

[0030] According to some embodiments, the opening
and closing mechanism 140, and in particular the covers,
are located at or in an upper air passages of an oven to
prevent an entry of solids and liquids. The covers open
up when the oven is operating and allow air to flow into
the space to maintain a temperature inside of the cooking
cavity. When the oven is switched off, the covers close
and the inside of the panels are not exposed to dirt, such
as liquids and solids.

[0031] FIG. 4 shows a schematic view of a detection
mechanism of the apparatus for a household appliance
according to embodiments described herein.

[0032] According to some embodiments, which can be
combined with other embodiments described herein, the
apparatus includes a conduit 300 between the air inlet
130and the space between the first panel and the second
panel. For example, the conduit 300 may be an upper air
passages of an oven.

[0033] In some implementations, a liquid absorbing
unit 310 is provided in the conduit 300. The liquid absorb-
ing unit 310 may include, or be, a sponge or a sponge-
like material. The liquid absorbing unit 310 may have a
size and position to not block an air flow between the air
inlet 130 and the space.

[0034] According to some embodiments, the appara-
tus further includes at least one sensor 320 at (e.g. in or
outside of) the conduit 300 configured to detect an ab-
sorption state of the liquid absorbing unit 310. For exam-
ple, the at least one sensor 320 may be located adjacent
to the liquid absorbing unit 310 as it is illustrated in the
example of FIG. 4. In some implementations, the at least
one sensor 320 may be a camera.

[0035] The opening and closing mechanism 140 may
be configured to selectively open and close the air inlet
130 based on the absorption state of the liquid absorbing
unit 310 detected by the at least one sensor 320.
[0036] In more detail, liquid entering through the air
inlet 130 will be absorbed (trapped) by the liquid absorb-
ing unit 310. When the liquid absorbing unit 310 absorbs
the liquids, a length or volume of the liquid absorbing unit
310 increases. This change in the length or volume may
be detected by the at least one sensor 320. If the change
(or the length or volume) is equal to, or larger than, a
threshold, the apparatus may be configured to notify a
user. The notification may be provided acoustically
and/or optically e.g. on a display of the oven. The user
may then clean or replace the liquid absorbing unit 310.
[0037] Theembodiments of the present disclosure can
prevent a contamination of the air gap with dirt by pro-
viding the opening and closing mechanism configured to
selectively open and close the air inlet using a thermal
expansion of a cover of the air inlet.

[0038] Inview of the above, the present disclosure pro-
vides a user friendly which is less dirty and easy to clean.
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Further, the apparatus is energy efficient. Furthermore,
the apparatus is more reliable and can be implemented
e.g. in a smart home application.

[0039] While the foregoing is directed to embodiments
of the disclosure, other and further embodiments of the
disclosure may be devised without departing from the
basic scope thereof, and the scope thereof is determined
by the claims that follow.

Claims

1. Anapparatus (100) for a household appliance, com-
prising:

afirst panel (110) and a second panel (120) hav-
ing a space (S) therebetween;

an air inlet (130) providing an inlet to the space
(S) between the first panel (110) and the second
panel (120); and

an opening and closing mechanism (140) con-
figured to selectively open and close the air inlet
(130), wherein the opening and closing mecha-
nism (140) includes a material configured to
open and close the air inlet (130) by a thermal
expansion of the material.

2. Theapparatus (100) of claim 1, wherein the material
is a metal material.

3. The apparatus (100) of claim 1 or 2, wherein the
opening and closing mechanism (140) is configured
as a cover of the air inlet (130).

4. The apparatus (100) of any one of claims 1 to 3,
further including a conduit (300) between the air inlet
(130) and the space (S) between the first panel (110)
and the second panel (120).

5. The apparatus (100) of claim 4, further including a
liquid absorbing unit (310) in the conduit (300).

6. The apparatus (100) of claim 5, further including at
least one sensor (320) at the conduit (300) config-
ured to detect an absorption state of the liquid ab-
sorbing unit (310).

7. The apparatus (100) of claim 6, wherein the opening
and closing mechanism (140) is configured to selec-
tively open and close the air inlet (130) based on the
absorption state of the liquid absorbing unit (310)
detected by the at least one sensor (320).

8. The apparatus (100) of any one of claims 5 to 7,
wherein the liquid absorbing unit (310) includes a

sponge material.

9. The apparatus (100) of any one of claims 1 to 8,
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wherein opening and closing mechanism (140) is lo-
cated on top of the first panel (110) and the second
panel (120).

The apparatus (100) of any one of claims 1 to 9,
wherein the first panel (110) and the second panel
(120) are essentially parallel.

The apparatus (100) of any one of claims 1 to 10,
wherein the first panel (110) is a first glass panel
and/or the second panel (120) is a second glass pan-
el.

The apparatus (100) of any one of claims 1 to 11,
wherein the apparatus (100) is a door.

The apparatus (100) of claim 12, wherein the appa-
ratus (100) is an oven door.

A household appliance, including the apparatus
(100) of any one of claims 1 to 13.

The household appliance of claim 14, wherein the
household appliance is an oven.
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