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Description

[0001] The present invention relates to a laundry de-
vice, in particular to a dryer or wash-dryer, comprising an
active cooling element.

BACKGROUND

[0002] Inconventional laundry devices, such as dryers
or wash-dryers, wet laundry is introduced into a laundry
drum. During the drying process the liquid content of the
wet laundry has to be reduced for example by removing
liquid from the laundry.

[0003] However, inconventional laundry devices, such
as dryers or wash-dryers, such liquid removal elements
often require complex elements and devices, which re-
quire an increased installation space within the laundry
device, which are expensive, and which reduce the in-
stallation space within the laundry device.

[0004] In US 2,328,256 a vented dryer with a fan is
disclosed.
[0005] In DE 40 32 904 A1 a tumble dryer with a

condenser is disclosed.

[0006] InEP 3848499 A1adoorassemblyofalaundry
treating appliance is disclosed.

[0007] In US 5279 047 A a laundry dryer with a con-
denser is disclosed.

[0008] WO 2011/000705 A1 discloses a laundry dryer.
SUMMARY
[0009] Itis therefore an object of the present invention

to provide a laundry device, in particular a dryer or wash-
dryer, which allows for an efficient reduction of the liquid
content of wet laundry during a drying process.

[0010] This objectis achieved by way of the features of
the independent patent claim.

[0011] Advantageous developments are the subject
matter of the dependent claims, the description, and
the appended figures.

[0012] The present invention is based on the finding
that the above object can be achieved by a condensing
surface of the door of the laundry device, wherein said
condensing surface is actively cooled by an active cool-
ing element of the laundry device, and wherein said
actively cooled condensing surface faces the interior of
the laundry device. Therefore, when heated air is direc-
ted towards the wet laundry received in the laundry drum,
said heated air can absorb liquid from the wet laundry, in
order to obtain heated air with an increased humidity. The
liquid of said heated air with an increased humidity can
condense at the actively cooled condensing surface of
the door, wherein said condensed liquid in particular can
be forwarded for example to a liquid container of the
laundry device. Consequently, the liquid of the wet laun-
dry received in the laundry drum of the laundry device can
be efficiently removed from the laundry, thereby allowing
for an efficient drying process.
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[0013] The laundry device according to the present
invention in particular refers to a laundry device which
is adapted to dry laundry, in particular by thereby remov-
ing or at least significantly reducing the amount of water
attached to the laundry. In particular the laundry device
according to the present disclosure is a dryer, which is
adapted to dry laundry. In particular the laundry device
according to the presentinvention is a wash-dryer, which
is adapted to wash laundry and to dry laundry.

[0014] According to an aspect, the present invention
relates to a laundry device, comprising a housing, which
delimits an interior space of the laundry device, and which
comprises a door opening, a laundry drum, which is
arranged in the interior space of the laundry device,
and which is adapted to receivewet laundry, and a door,
which is adapted to close the door opening, wherein the
door comprises a projecting section, which projects
through the door opening into the interior space of the
laundry device in a closed state of the door, wherein the
projecting section comprises a condensing surface,
which faces towards the interior space of the laundry
device, an active cooling element, which is arranged in
the door, and which is adapted to actively cool the con-
densing surface, and a ventilation and heating unit, which
is adapted to heat air and to direct a flow of the heated air
through the wet laundry received in the laundry drum, in
order to obtain heated air with an increased humidity,
which in turn is directed towards the condensing surface,
so that liquid from the heated air with an increased
humidity condenses at the condensing surface.

[0015] As a result of the actively cooled condensing
surface of the door, liquid can be efficiently removed from
the circulating flow of heated air within the interior space
of the laundry device by condensation. The condensed
liquid can then be transferred from the condensation
surface, for example by flowing down the condensation
surface due to the force of gravity, so that the condensed
liquid can subsequently flow to a laundry container of the
laundry device and/or the condensed liquid can be sub-
sequently conducted out of the laundry device.

[0016] Since the condensing surface is already part of
the door, which is mandatory in conventional laundry
devices for accessing the interior space of the laundry
device, no additional liquid removal elements have to be
introduced into the laundry device according to the pre-
sent invention thereby simplifying the overall design of
the laundry device, which allows for an increased interior
space of the laundry device and also for a significant cost
reduction.

[0017] In particular, the condensing surface and the
projecting section are formed as one piece. In particular,
the condensing surface and the projecting section are
formed from a thermally conducting material, in particular
from steel.

[0018] However, to achieve an efficient condensation
effect, the condensing surface has to be actively cooled
by the active cooling element. The active cooling element
is positioned in the door of the laundry device and allows
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for an active removal of heat from the condensing surface
of the door towards an exterior space of the laundry
device. To allow for such active cooling, the active cooling
element in particular is thermally connected to the con-
densing surface, or is thermally connected to the project-
ing section of the door, wherein said projecting section of
the door in turn is thermally connected to the condensing
surface.

[0019] In particular, the active cooling element does
not extend into the interior of the laundry device.

[0020] In particular, the active cooling element com-
prises an additional ventilation unit, which is adapted to
direct a flow of air towards the projecting section of the
door, in order to cool the projecting section and the
condensing surface of the projecting section.

[0021] In particular, the active cooling element com-
prises a thermally conductive element, which is in phy-
sical contact with the projecting section and the conden-
sing surface of the projecting section in order to conduct
heat from the condensing surface through the projecting
section and through the thermally conductive element
away from the interior of the laundry device, in particular
to an exterior of the laundry device, for example to a heat
sink.

[0022] The flow of heated air within the laundry device
is provided by a ventillation and heating unit of the laundry
device. The ventillation and heating unitdirects the flow of
heated air, in particular dry, heated air through the wet
laundry, which is received in the laundry drum, so that the
heated air takes up moisture from the wet laundry, and so
that subsequently heated air with increased humidity is
obtained.

[0023] Said heated air with increased humidity is then
directed by the flow of the ventillation and heating unit of
towards the condensing surface, so that liquid from the
heated air with increased humidity condenses at the
condensing surface, which results in that a heated air
with reduced humidity is obtained. Said heated air with
reduced humidity is then conducted back to the ventilla-
tion and heating unit of the laundry device to close the
ventillation cycle.

[0024] According to an embodiment, the door com-
prises an external section, which faces away from the
projecting section, wherein the external section and the
projecting section delimit an interior space of the door,
wherein the active cooling element is at least partially
arranged in the interior space of the door.

[0025] As a result, by arranging the active cooling
element in the interior space of the door, the active cool-
ing element is in an optimal position to actively cool the
condensing surface of the projecting section.

[0026] In particular, the external section of the door
faces towards an exterior space of the laundry device. In
particular, the external section of the door is at least
partially formed by a glass frame of the door.

[0027] According to an embodiment, the external sec-
tion comprises a plurality of air exchange openings,
which are adapted to allow for an air exchange between
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the interior space of the door and an exterior space of the
laundry device.

[0028] As a result, the plurality of air exchange open-
ings allow for an efficient heat dissipation from the interior
space of the door to the exterior space of the laundry
device.

[0029] In particular, air from the exterior space of the
laundry device can enter the interior space of the door
through a first plurality of air openings formed in the
external section. In particular, air from the interior space
ofthe door can exit the interior space of the door through a
second plurality of air openings formed in the external
section to the exterior space of the laundry device.
[0030] Accordingto an embodiment, the active cooling
element comprises an additional ventilator, which is ar-
ranged in the door, in particularin the interior space of the
door, and which is adapted to direct a flow of air towards
the projecting section of the door, in order to actively cool
the condensing surface.

[0031] Asaresult, by the flow of air, which is directed by
the additional ventilator towards the projecting section,
heat from the condensing surface of the projecting sec-
tion can be efficiently dissipated.

[0032] In particular, the additional ventilator is adapted
to suckin air from an exterior space of the laundry device,
through a first plurality of air exchange openings in the
door into the interior space of the door, and direct said
flow of air towards the projecting section of the door, in
order to absorb heat from the condensing surface of the
projecting section, and to obtain heated air, wherein said
heated air is directed from the interior space of the door
through a second plurality of air exchange openingsin the
door to the exterior space of the laundry device.

[0033] Accordingto an embodiment, the active cooling
elementcomprises a thermally conductive element,
which is arranged in the door, in particular in the interior
space of the door, and which is in contact with the
projecting section of the door, in order to actively cool
the condensing surface.

[0034] Asaresult, the thermally conductive elementas
an alternative to the additional ventilator or in addition to
the additional ventilator allows for an efficient heat dis-
sipation from the condensing surface.

[0035] In particular, said thermally conductive element
extends from an exterior space of the laundry device
through the interior space of the door to the projecting
section of the door, which allows for an efficient removal
of heat from the condensing surface, when said thermally
conductive element for example is attached to a heat
sink.

[0036] According to an embodiment, a heat-dissipat-
ing element is arranged in the door, in particular in the
interior space of the door, wherein the heat-dissipating
element is connected to the projecting section in a ther-
mally conducting manner, in order to cool the condensing
surface, and wherein the active cooling element in parti-
cular is adapted to actively cool the heat-dissipating
element and therefore cool the condensing surface.
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[0037] As a result, by the thermal contact to the pro-
jecting section, the heat-dissipating element allows foran
efficient heat removal from the condensing surface of the
projecting surface, in particular when the active cooling
element actively cools the heat-dissipating element.
[0038] In particular, the heat-dissipating element com-
prises a plurality of fins, which increase the heat-dissi-
pating surface of the heat-dissipating element. In parti-
cular, the heat-dissipating element is made from alumi-
num. In particular, the heat-dissipating element is con-
nected with the projecting section in a materially bonded
manner, in particular by a thermally conductive epoxy
material.

[0039] According to an embodiment, the ventilation
and heating unit is arranged in an air channel of the
laundry device, wherein the air channel is delimited by
the housing, wherein the air channel is connected to an
air insertion section of the liquid container, and wherein
the air channel is connected to an air exhaustion section
of the liquid container, in order to direct the flow of heated
air through the airinsertion section into the laundry drum,
and in order return humidity-reduced air after condensa-
tion through the air exhaustion section back to the air
channel.

[0040] As aresult, both connections of the air channel
effectively close the air cycle during the drying process of
the laundry device.

[0041] According to an embodiment, the laundry drum
comprises a plurality of drum holes, in particular ata close
vincinity to the air insertion section of the liquid container,
to allow for an efficient flow of heated air into the laundry
drum.

[0042] Asaresult, heated air whichis conducted by the
ventilation and heating unit, in particular through the air
channel, can enter the laundry drum through said plur-
ality of drum holes in order to allow for an efficient drying
of the laundry.

[0043] According to an embodiment, the laundry de-
vice comprises a flow regulator, which is in particular
arranged at the airinsertion section of the liquid container
and/or at the plurality of drum holes of the laundry drum,
and wherein said flow regulator allows for an efficient
distribution of heated air within the laundry drum.
[0044] As aresult, the flow regulator allows for efficient
optimization of the flow of air, which is directed towards
the wet laundry received in the laundry drum, so that an
efficient drying is achieved in respect to all parts of the
laundry.

[0045] Accordingtoanembodiment, aseparating plate
is arranged at a side of the condensing surface, which
faces towards the laundry drum, wherein in particular the
condensed liquid is collected in a collecting region be-
tween the condensing surface and the separating plate.
[0046] As a result, the separating plate prevents a
contact of laundry within the laundry drum with the con-
densing surface.

[0047] In particular, the separating plate is arranged at
a distance from the condensing surface, and wherein the
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condensing surface and the separating plate delimit the
collecting region.

[0048] In particular, the separating plate comprises a
plurality of holes, which ensure that the air flow within the
interior of the laundry device is not interrupted.

[0049] According to an embodiment, a condensing
channel is formed at the condensing surface, wherein
said condensing channel is adapted to conduct con-
densed liquid away from the condensing surface, pre-
ferably into a liquid container of the laundry device.
[0050] As aresult, the condensing channel allows for a
directed removal of the condensed liquid from the con-
densing surface.

[0051] According to an embodiment, the laundry de-
vice comprises a liquid container, which is arranged in the
interior space of the laundry device, wherein the laundry
drum is positioned in the liquid container, wherein the
condensing surface in particular is arranged vertically
above a bottom part of the liquid container and wherein
condensed liquid flows from the condensing surface into
the liquid container by the force of gravity.

[0052] As a result, the liquid container serves as a
reservoir of the condensed liquid, which flows from the
condensing surface.

[0053] According to an embodiment, the condensing
surface is formed to direct the condensed liquid towards
an opening between the housing and the laundry drum.
[0054] As a result, it can be prevented that the con-
densed surface enters a machine compartment of the
laundry device.

[0055] According to an embodiment, the opening is
connected to a liquid container by a fluid channel, so that
condensed liquid can flow from the condensing surface
through the opening and through the fluid channel into the
liquid container of the laundry device.

[0056] As a result, the fluid channel allows for an
efficient flow of the condensed liquid into the liquid con-
tainer.

[0057] According to an embodiment, the condensing
surface is formed from a thermally conductive material,
preferably a metal.

[0058] Asaresult, an effective condensation of liquid at
the condensing surface can be ensured.

BRIEF DESCRIPTION OF THE DRAWINGS

[0059] Further examples of the principles and techni-
ques of that disclosure are explained in greater detail with
reference to the appended drawings, in which:

Fig. 1 shows a schematic representation of alaundry
device according to an embodiment;

Fig. 2 shows a schematic representation of alaundry
device with an active cooling element according to

an embodiment; and

Fig. 3 shows a schematic representation of alaundry
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device with an active cooling element according to
an embodiment.

DETAILED DESCRIPTION OF THE DRAWINGS

[0060] Fig. 1 shows a schematic representation of a
laundry device according to an embodiment.

[0061] The laundry 100 device, which is only schema-
tically shown in Fig. 1, comprises a housing 101, which
delimits an interior space 103 of the laundry device 100
from an exterior space 105 of the laundry device 100. The
laundry device 100 further comprises a door opening 107
through which a user of the laundry device 100 can
introduce laundry into the interior space 103 of the laun-
dry device 100, in particular into to a schematically shown
laundry drum 109, which is arranged in the interior space
103 of the laundry device 100.

[0062] During a laundry treatment process, the laun-
dry, which is received in the laundry drum 109 is treated
and afterwards the treated laundry can be taken out by
the user from the laundry drum 109 and through the door
opening 107.

[0063] The laundry device 100 further comprises a
door 111, which is adapted to close the door opening
107, so that in the closed state of the door 111 an efficient
treatment of laundry during the laundry treatment pro-
cess can be ensured. On the other side, the door 111 can
be opened, so that the user of the laundry device 100 can
access the interior space 103 of the laundry device 100
through the door opening 107 to insert laundry into the
interior space 103 or to take out laundry from the interior
space 103.

[0064] The laundry device 100 according to the pre-
sent disclosure in particular refers to a laundry device
100, which is adapted to dry wet laundry, in particular by
removing or at least significantly reducing the amount of
water attached to the wet laundry. In particular the laun-
dry device 100 according to the present disclosure is a
dryer, which is adapted to dry laundry. In particular the
laundry device 100 according to the present disclosure is
awash-dryer, which is adapted to wash laundry and to dry
laundry.

[0065] For further details in respect to the laundry
device 100 further reference to figures 2 and 3 ist pro-
vided.

[0066] Fig. 2 shows a schematic representation of a
laundry device with an active cooling element according
to an embodiment.

[0067] In figure 2 a cross-section through the laundry
device 100 is shown. The laundry device 100 shown in
figure 2 is awash-dryer, which is adapted to wash laundry
113 and todry laundry 113. However, it is within the scope
of the embodiment that the laundry device 100 shown in
figure 2isadryer, which is only adapted todry laundry 113
and is not adapted to wash laundry 113.

[0068] The laundry device 100 comprises a housing
101, which delimits an interior space 103 of the laundry
device 100 from an exterior space 105 of the laundry
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device 100. In the interior space 103 a laundry drum 109
is positioned, wherein said laundry drum 109 is adapted
to receive laundry 113. Said laundry device 100 further
comprises a drive shaft 115 through which said laundry
drum 109 can be rotated during the drying process.
[0069] The laundry drum 109 is arranged in a liquid
container 117 of the laundry device 100, wherein said
liquid container 117 is adapted to receive any liquid,
which is extracted from the laundry 113 during the drying
process. Since the laundry device 100 is a wash-dryer the
liquid container 117 is also adapted to receive any wash-
ing liquid, which is supplied to the laundry 113 during a
washing process. Any water inlets to and water outlets
from the liquid container 117 are not shown in figure 2.
[0070] In figure 2 also the door 111 of the laundry
device 100 is shown in a closed state of the door 111,
wherein the door 111 closes a door opening 107 of the
housing 101. As can be derived from figure 2 the door 111
comprises a projecting section 119, which projects
through the door opening 107 into the interior 103 of
the laundry device 100. The door 107 further comprises
an external section 121, which faces away from the
projecting section 119, wherein in particular the external
section 121 is at least partially formed by a glass frame of
the door 111. The external section 121 and the projecting
section 119 of the door 111 delimitan interior space 123 of
the door 111.

[0071] Further in figure 2 a ventilation and heating unit
125 of the laundry device 100 is shown, wherein said
ventilation and heating unit 125 in particular is positioned
in an air channel 127 of the laundry device 100, wherein
said airchannel 127 is delimited by the housing 101 of the
laundry device 100.

[0072] The air channel 127 is connected to an air
inserting section 129 of the liquid container 117, and
the air channel 127 is connected to an air exhaustion
section 131 of the liquid container 117.

[0073] The ventilation and heating unit 125 comprises
a heater 125-2, which is adapted to heat the air within the
air channel 127, and comprises a ventilator 125-1, which
is adapted to create a flow of the heated air within the air
channel 127.

[0074] As can be derived from the arrows depicted in
figure 2, the heated air is directed by the ventilation and
heating unit 125 from the air channel 127 and through the
air inserting section 129 of the liquid container 117 and
further into the laundry drum 109, so that the heated air
comes into contact with the wet laundry 113 received in
the laundry drum 109. Due to the low humidity of the
heated air entering the laundry drum 109, the heated air
can uptake humidity of the wet laundry 113 during the
drying process, so that a heated air with an increased
humidity is obtained. Said air flow from the ventilation and
heating unit 125 towards the laundry 113 is designated in
figure 2 by a first air flow part 132.

[0075] The heated air with increased humidity is then
directed towards a condensing surface 133 of the door
111, wherein said condensing section is positioned at the
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projecting section 119 of the door 111. Due to the reduced
temperature of the condensing surface 133, liquid con-
denses atthe condensing surface 133 from the heated air
with increased humidity, so that humidity-reduced air is
obtained.

[0076] Said humidity-reduced air is then directed
through the air exhaustion section 131 of the liquid con-
tainer 117 back into the air channel 127 and further to the
ventilation and heating unit 125, which is adapted to heat
the humidity-reduced air again, thereby closing the air-
cycle. Said air flow towards from the condensing surface
133 through the air exhaustion section 131 back to the
ventilation and heating unit 125 is designated in figure 2
by a second air flow part 135.

[0077] As shown in figure 2, the liquid, which con-
denses at the condensing surface 133 flows down the
condensing surface 133 due to the force of gravity and is
directed through a opening 137 between the housing 101
and the laundry drum 109, so that the condensed liquid is
received within the liquid container 117. The flow of
condensed liquid is designated in figure 2 by a liquid flow
139.

[0078] To allow for an efficient condensation of liquid at
the condensing surface 133, the condensing surface 133
has to be actively cooled. To achieve this, the laundry
device 100 comprises an active cooling device 141,
which is adapted to actively cool the condensing surface
133.

[0079] Inthe embodiment shown in figure 2, the active
cooling device 141 comprises an additional ventilator
141-1, which is adapted to direct a flow of air towards
the condensing surface 133. In particular, the additional
ventilator 141-1 is arranged in the interior space 123 of
the door 111, In particular, the door 111, in particular the
external section 121 of door 111 comprises a plurality of
airexchange openings 143, which allow for an efficient air
exchange between the interior space 123 of the door 111
and the exterior space 105 of the laundry device 100.
[0080] In particular, the additional ventilator 141-1 is
adapted to suck in air through a first plurality of air ex-
change openings 143-1 into the interior space 123 of the
door 111 in order to direct the air towards the projecting
section 119 of the door 111, in particular to the cooling
surface 145 of the projecting section 119, wherein said
cooling surface 145 faces towards the interior space 123
of the door 111.

[0081] Since the material of the projecting section 119
of the door 111, wherein said projecting section 119
comprises the condensing surface 133, in particular
comprises an efficient thermal conductivity since it is in
particular formed from metal, such as steel, the directed
flow of air is adapted to cool both the projecting section
119 as well as the condensing surface 133 which is
arranged on the side of door 111, which faces towards
the interior space 103 of the laundry device 100.

[0082] Inparticular, a condensing channel, whichis not
shown in figure 2 might be formed at the condensing
surface 133, which is adapted to conduct condensed
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liquid away from the condensing surface 133, preferably
into the liquid container 117 of the laundry device 100.
[0083] In particular, at least a part of the projecting
section 119 comprising the condensing surface 133 is
formed from stainless steel, which comprises an efficient
thermal conductivity of about 50 W/mK, which is corro-
sion resistant, which allows for an sealing function, which
allows for efficient laundry 113 fiber protecting properties
and which is a cost-effective material.

[0084] Even if not shown in figure 2, the active cooling
element 141 can comprise a thermally conductive ele-
ment, which is in thermally conductive contact with the
condensing surface 133, in order to cool the condensing
surface 133. In particular, said thermally conductive ele-
ment might extend from an exterior space 105 of the
laundry device 100 through the interior space 123 of the
door 111 to the projecting section 119 of the door 111,
which allows for an efficient removal of heat from the
condensing surface 133, when said thermally conductive
element for example is attached to a heat sink.

[0085] By cooling the projecting section 119 as well as
the condensing surface 133, the cool ambient air is
heated up, and the heated-up air is directed from the
interior space 123 of the door 111 back to the exterior
space 105 the laundry device 100 through a second
plurality of air exchange openings 143-2 thereby closing
the air cycle.

[0086] As can be derived from figure 2, the door 111
optionally comprises a heat-dissipating element 147,
which is positioned in the interior space 123 of the door
111 and which is connected to the condensing surface
133 in athermally conductive manner, in order to allow for
an efficient cooling of the condensing surface 133. The
heat-dissipating element 147 in particular is attached to
the cooling surface 145 of the projecting section 119 of
the door 111.

[0087] The heat-dissipating element 147 in particular
comprises a plurality of fins, which thereby increase the
heat-dissipating surface of the heat-dissipating element
147. In particular, the heat-dissipating element 147 is
made from aluminum. In particular, the heat-dissipating
element 147 is connected with the cooling surface 145in
a materially bonded manner, in particular by a thermally
conductive epoxy material.

[0088] The additional ventilation unit 141-1in particular
is adapted to direct the flow of air towards the heat-
dissipating element 147 in order to allow for an efficient
cooling of the condensing surface 133.

[0089] Summarizing, the laundry device 100 according
to figure 2 allows for a door-integrated active cooling
element 141 for cooling a condensing surface 133 of
the door 111 to allow for an efficient liquid removal from
heated air with an increased humidity within the laundry
device 100.

[0090] The laundry device 100 according to figure 2
allows for maximizing the space utilization of the laundry
device 100 due to said simplification of liquid removal.
Further, the structural impact to the laundry drum 109 is
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minimized. The condensing surface 133 is easily acces-
sible for cleaning, since the door 111 only has to be
opened to access the condensing surface 133. Compar-
ing with conventional wash-dryers the thermal impact on
the gasket is reduced.

[0091] Fig. 3 shows a schematic representation of a
laundry device with an active cooling element according
to an embodiment.

[0092] The laundry device 100 shown in figure 3 is
essentially identical to the laundry device 100 shown in
figure 2 except for the following differences.

[0093] The laundry device 100 shown in figure 3 com-
prises an optional separating plate 149, which is ar-
ranged at a side of the condensing surface 133, which
faces towards the laundry drum 109. Therefore, a collect-
ing region 151 is delimited from the condensing surface
133 and the separating plate 149, so that liquid, which
condenses at the condensing surface 133 of the door 111
is retained in the collecting region 151.

[0094] Inparticular, a condensing channel, which is not
shown in figure 3 might be formed at the condensing
surface 133, which condensing channel is adapted to
conduct condensed liquid away from the condensing
surface 133, preferably into the liquid container 117 of
the laundry device 100.

[0095] The laundry device 100 shown in figure 3 com-
prises an optional plurality of drum holes 153, which are
formed in the laundry drum 109, in particular at a close
vincinity to the air insertion section 129 of the liquid
container 117 to allow for an efficient flow of heated air
from the air channel 127 through the insertion section 129
of the liquid container 117 and through the drum holes
153 of the laundry drum 109 into the laundry drum 109.
[0096] The laundry device 100 shown in figure 3 com-
prises an optional flow regulator 155, which is in particular
arranged at the air insertion section 129 of the liquid
container 117 and/or at the plurality of drum holes 153
of laundry drum 109, and wherein said flow regulator 155
allows for an efficient distribution of heated air within the
laundry drum 109.

[0097] While preferred embodiments of the disclosure
have been described herein, many variations are possi-
ble which remain within the concept and scope of the
disclosure. Such variations would become clear to one of
ordinary skill in the art after inspection of the specification
and the drawings.
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113 laundry

115 drive shaft

117 liquid container

119 projecting section of door

121 external section of door

123 interior space of door

125 ventilation and heating unit

125-1  ventilator

125-2  heater

127 air channel

129 air insertion section

131 air exhaustion section

132 first flow part of air

133 condensing surface of door

135 second flow part of air

137 opening between housing and laundry drum
139 liquid flow

141 active cooling element

141-1  additional ventilator

143 plurality of air exchange openings

143-1 first plurality of air exchange openings
143-2  second plurality of air exchange openings
145 cooling surface of projecting section of door
147 heat-dissipating element

149 separating plate

151 collecting region

153 plurality of drum holes

155 flow regulator

Claims

1. Laundry device (100), comprising:

a housing (101), which delimits an interior space
(103) of the laundry device (100), and which
comprises a door opening (107),

a laundry drum (109), which is arranged in the
interior space (103) of the laundry device (100),
and which is adapted to receive wet laundry
(113), and

a door (111), which is adapted to close the door
opening (107), wherein the door (111) com-
prises a projecting section (119), which projects
through the door opening (107) into the interior
space (103) of the laundry device (100) in a
closed state of the door (111), wherein the pro-
jecting section (119) comprises a condensing
surface (133), which faces towards the interior
space (103) of the laundry device (100), wherein
the condensing surface (133)is positioned at the
projecting section (119) of the door (111),

an active cooling element (141, 141-1), which is
arranged in the door (111), and which is adapted
to actively cool the condensing surface (133),
and

a ventilation and heating unit (125), which is
adapted to heat air and to direct a flow of the
heated air through the wet laundry (113) re-



13 EP 4 098 795 B1 14

ceived in the laundry drum (109), in order to
obtain heated air with an increased humidity,
which in turn is directed towards the condensing
surface (133), so that liquid from the heated air
with an increased humidity condenses at the
condensing surface (133).

Laundry device (100) according to claim 1, wherein
the door (111) comprises an external section (121),
which faces away from the projecting section (119),
wherein the external section (121) and the projecting
section (119) delimit an interior space (123) of the
door (111), wherein the active cooling element (141,
141-1) is at least partially arranged in the interior
space (123) of the door (111).

Laundry device (100) according to claim 2, wherein
the external section (121) comprises a plurality of air
exchange openings (143, 143-1, 143-2), which are
adapted to allow for an air exchange between the
interior space (123) of the door (111) and an exterior
space (105) of the laundry device (100).

Laundry device (100) according to any of the pre-
ceding claims, wherein the active cooling element
(141, 141-1) comprises an additional ventilator
(141-1), which is arranged in the door (111), in parti-
cularin the interior space (123) of the door (111), and
which is adapted to direct a flow of air towards the
projecting section (119) of the door (111), in order to
actively cool the condensing surface (133).

Laundry device (100) according to any of the pre-
ceding claims, wherein the active cooling element
(141, 141-1) comprises a thermally conductive ele-
ment, which is arranged in the door (111), in parti-
cularin the interior space (123) of the door (111), and
which is in contact with the projecting section (119) of
the door (111), in order to actively cool the conden-
sing surface (133).

Laundry device (100) according to any of the pre-
ceding claims, wherein a heat-dissipating element
(147)is arranged in the door (111), in particular in the
interior space (123) of the door (111), wherein the
heat-dissipating element (147) is connected to the
projecting section (119) in a thermally conducting
manner, in order to cool the condensing surface
(133), and wherein the active cooling element
(141, 141-1) in particular is adapted to actively cool
the heat-dissipating element (147) and therefore
cool the condensing surface (133).

Laundry device (100) according to any of the pre-
ceding claims, wherein the ventilation and heating
unit (125) is arranged in an air channel (127) of the
laundry device (100), wherein the airchannel (127)is
delimited by the housing (101), wherein the air chan-
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12,

13.

nel (127) is connected to an air insertion section
(129) of a liquid container (117), and wherein the
air channel (127) is connected to an air exhaustion
section (131) of the liquid container (117), in order to
direct the flow of heated air through the air insertion
section (129) into the laundry drum (109), and in
order return humidity-reduced air after condensation
through the air exhaustion section (131) back to the
air channel (127).

Laundry device (100) according to any of the pre-
ceding claims, wherein the laundry drum (109) com-
prises a plurality of drum holes (153), in particular ata
close vicinity to the air insertion section (129) of a
liquid container (117), to allow for an efficient flow of
heated air into the laundry drum (109).

Laundry device (100) according to any of the pre-
ceding claims, wherein the laundry device (100)
comprises a flow regulator (155), which is in parti-
cular arranged at the air insertion section (129) of a
liquid container (117) and/or at the plurality of drum
holes (153) of the laundry drum (109), and wherein
said flow regulator (155) allows for an efficient dis-
tribution of heated air within the laundry drum (109).

Laundry device (100) according to any of the pre-
ceding claims, wherein a separating plate (149) is
arranged at a side of the condensing surface (133),
which faces towards the laundry drum (109), wherein
in particular the condensed liquid is collected in a
collecting region (151) between the condensing sur-
face (133) and the separating plate (149).

Laundry device (100) according to any of the pre-
ceding claims, wherein a condensing channel is
formed at the condensing surface (133), wherein
said condensing channel is adapted to conduct con-
densed liquid away from the condensing surface
(133), preferably into a liquid container (117) of the
laundry device (100).

Laundry device (100) according to any of the pre-
ceding claims, wherein the laundry device (100)
comprises a liquid container (117), which is arranged
inthe interior space (103) of the laundry device (100),
wherein the laundry drum (109) is positioned in the
liquid container (117), wherein the condensing sur-
face (133) in particular is arranged vertically above a
bottom part of the liquid container (117), and wherein
the condensed liquid flows from the condensing sur-
face (133) into the liquid container (117) by the force
of gravity.

Laundry device (100) according to any of the pre-
ceding claims, wherein the condensing surface (133)
is formed to direct the condensed liquid towards an
opening (137) between the housing (101) and the
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laundry drum (109).

Laundry device (100) according to claim 13 when in
combination with claim 12, wherein the opening
(137) is connected to the liquid container (117) by
a fluid channel, so that condensed liquid can flow
from the condensing surface (133) through the open-
ing (137) and through the fluid channel in particular
into a liquid container (117) of the laundry device
(100).

Laundry device (100) according to any of the pre-
ceding claims, wherein the condensing surface (133)
is formed from a thermally conductive material, pre-
ferably a metal.

Patentanspriiche

1.

2,

Waschvorrichtung (100), Folgendes umfassend:

ein Gehause (101), das einen Innenraum (103)
der Waschvorrichtung (100) begrenzt und das
eine Turdffnung (107) umfasst,

eine Waschetrommel (109), die in dem Innen-
raum (103) der Waschvorrichtung (100) ange-
ordnet ist und die dazu angepasst ist, nasse
Wasche (113) aufzunehmen, und

eine Tur (111), die dazu angepasst ist, die Tur-
6ffnung (107) zu verschlieRen, wobei die Tir
(111) einen vorstehenden Abschnitt (119) um-
fasst, der in einem geschlossenen Zustand der
Tur (111) durch die Tirdffnung (107) in den
Innenraum (103) der Waschvorrichtung (100)
vorsteht, wobei der vorstehende Abschnitt
(119) eine Kondensationsflache (133) umfasst,
die dem Innenraum (103) der Waschvorrichtung
(100) zugewandt ist, wobei die Kondensations-
flache (133) an dem vorstehenden Abschnitt
(119) der Tir (111) positioniert ist,

ein aktives Kuhlelement (141, 141-1), das in der
Tdr (111) angeordnet ist und das dazu ange-
passtist, die Kondensationsflache (133) aktiv zu
kihlen, und

eine Belliftungs- und Heizeinheit (125), die dazu
angepasst ist, Luft zu erwarmen und eine Stro-
mung der erwarmten Luft durch die in der Wa-
schetrommel (109) aufgenommene nasse Wa-
sche (113) zu leiten, um erwarmte Luft mit einer
erhohten Feuchtigkeit zu erhalten, die wiede-
rum auf die Kondensationsflache (133) gerichtet
ist, sodass Flussigkeit aus der erwarmten Luft
mit einer erhéhten Feuchtigkeit an der Konden-
sationsflache (133) kondensiert.

Waschvorrichtung (100) nach Anspruch 1, wobei die
Tur(111) einen dulReren Abschnitt (121) umfasst, der
dem vorstehenden Abschnitt (119) abgewandt ist,
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wobei der aullere Abschnitt (121) und der vorste-
hende Abschnitt (119) einen Innenraum (123) der
Tir (111) begrenzen, wobei das aktive Kiihlelement
(141, 141-1) mindestens teilweise in dem Innenraum
(123) der Tur (111) angeordnet ist.

Waschvorrichtung (100) nach Anspruch 2, wobei der
aufiere Abschnitt (121) eine Vielzahl von Luftaustau-
schoffnungen (143, 143-1, 143-2) umfasst, die dazu
angepasst ist, einen Luftaustausch zwischen dem
Innenraum (123) der Tur (111) und einem Aulien-
raum (105) der Waschvorrichtung (100) zu ermo-
glichen.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriche, wobei das aktive Kihlelement
(141, 141-1) einen zusatzlichen Ventilator (141-1)
umfasst, der in der Tir (111), insbesondere in dem
Innenraum (123) der Tir (111), angeordnet ist und
der dazu angepasst ist, einen Luftstrom in Richtung
des vorstehenden Abschnitts (119) der Tir (111) zu
richten, um die Kondensationsflache (133) aktiv zu
kihlen.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriche, wobei das aktive Kihlelement
(141, 141-1) ein warmeleitendes Element umfasst,
dasinderTur(111), insbesondere indem Innenraum
(123)der Tur(111), angeordnetistund das in Kontakt
mit dem vorstehenden Abschnitt (119) der Tur (111)
steht, um die Kondensationsflache (133) aktiv zu
kdhlen.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriiche, wobei in der Tur (111), insbeson-
dere in dem Innenraum (123) der Tur (111), ein
warmeableitendes Element (147) angeordnet ist,
wobei das warmeableitende Element (147) mit
dem vorstehenden Abschnitt (119) warmeleitend
verbunden ist, um die Kondensationsflache (133)
zu kuhlen, und wobei insbesondere das aktive Kuhl-
element (141, 141-1) angepasst ist, um das warme-
ableitende Element (147) aktiv zu kiihlen und damit
die Kondensationsflache (133) zu kihlen.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Ansprliche, wobei die Bellftungs- und Heiz-
einheit (125) in einem Luftkanal (127) der Wasch-
vorrichtung (100) angeordnet ist, wobei der Luftka-
nal (127) durch das Gehause (101) begrenzt ist,
wobei der Luftkanal (127) mit einem Lufteinflihrab-
schnitt (129) eines Flussigkeitsbehalters (117) ver-
bunden ist und wobei der Luftkanal (127) mit einem
Luftabfihrabschnitt (131) des Flissigkeitsbehalters
(117) verbunden ist, um den Strom von erwarmter
Luft durch den Lufteinfiihrabschnitt (129) in die Wa-
schetrommel (109) zu leiten und um feuchtigkeits-
reduzierte Luft nach Kondensation durch den Luft-
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abfuihrabschnitt (131) zuriick zu dem Luftkanal (127)
zurlickzufiihren.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriche, wobei die Waschetrommel (109)
eine Vielzahl von Trommell6chern (153) umfasst,
insbesondere in unmittelbarer Nahe des Lufteinfih-
rabschnitts (129) eines Flissigkeitsbehalters (117),
um einen effizienten Strom von erwarmter Luftin die
Waschetrommel (109) zu erméglichen.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriche, wobei die Waschvorrichtung
(100) einen Stromungsregler (155) umfasst, der
insbesondere an dem Lufteinflhrabschnitt (129) ei-
nes Flussigkeitsbehalters (117) und/oder an der
Vielzahl von Trommelléchern (153) der Wasche-
trommel (109) angeordnet ist, und wobei der Stro-
mungsregler (155) eine effiziente Verteilung von
erwarmter Luft innerhalb der Waschetrommel
(109) ermoglicht.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriiche, wobei eine Trennplatte (149) an
einer der Waschetrommel (109) zugewandten Seite
der Kondensationsflache (133) angeordnet ist, wo-
bei insbesondere die kondensierte Flissigkeit in
einem Auffangbereich (151) zwischen der Konden-
sationsflache (133) und der Trennplatte (149) auf-
gefangen wird.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriche, wobei ein Kondensationskanal
an der Kondensationsflache (133) ausgebildet ist,
wobei der Kondensationskanal angepasst ist, um
kondensierte Flissigkeit von der Kondensationsfla-
che (133) weg, vorzugsweise in einen Flissigkeits-
behalter (117)der Waschvorrichtung (100), zu leiten.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriche, wobei die Waschvorrichtung
(100) einen Flussigkeitsbehalter (117) umfasst, der
indem Innenraum (103) der Waschvorrichtung (100)
angeordnet ist, wobei die Waschetrommel (109) in
dem FlUssigkeitsbehalter (117) positioniertist, wobei
die Kondensationsflache (133) insbesondere verti-
kal iber einem Bodenteil des Flissigkeitsbehalters
(117) angeordnet ist und wobei die kondensierte
Flissigkeit von der Kondensationsflache (133)
durch die Schwerkraft in den Flissigkeitsbehalter
(117) hineinstrémt.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriiche, wobei die Kondensationsflache
(133) ausgebildet ist, um die kondensierte Fllssig-
keit in Richtung einer Offnung (137) zwischen dem
Gehause (101) und der Waschetrommel (109) zu
lenken.
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Waschvorrichtung (100) nach Anspruch 13 in Kom-
bination mit Anspruch 12, wobei die Offnung (137)
durch einen Fluidkanal mit dem Flissigkeitsbehalter
(117) verbunden ist, sodass kondensierte Flissig-
keit von der Kondensationsflache (133) durch die
Offnung (137) und durch den Fluidkanal insbeson-
dere in einen FlUssigkeitsbehalter (117) der Wasch-
vorrichtung (100) strémen kann.

Waschvorrichtung (100) nach einem der vorhergeh-
enden Anspriiche, wobei die Kondensationsflache
(133) aus einem warmeleitenden Material, vorzugs-
weise einem Metall, ausgebildet ist.

Revendications

1.

Dispositif de traitement du linge (100), comprenant :

une carrosserie (101), qui délimite en espace
intérieur (103) du dispositif de traitement du
linge (100) et qui comprend une ouverture de
porte (107),

un tambour a linge (109), qui est agencé
dans 'espace intérieur (103) du dispositifde
traitement du linge (100), et qui est adapté
pour recevoir du linge mouillé (113), et
une porte (111), qui est adaptée pour fermer
I'ouverture de porte (107), dans lequel la
porte (111) comprend une section en saillie
(119), qui fait saillie a travers I'ouverture de
porte (107) dans I'espace intérieur (103) du
dispositif de traitement du linge (100) dans
un état fermé de la porte (111), dans lequel
la section en saillie (119) comprend une
surface de condensation (133), qui est ori-
entée vers I'espace intérieur (103) du dis-
positif de traitement du linge (100), dans
lequel la surface de condensation (133)
est positionnée au niveau de la section en
saillie (119) de la porte (111),

un élément de refroidissement actif (141,
141-1), qui est agencé dans la porte (111),
et qui est adapté pour refroidir activementla
surface de condensation (133), et

une unité de ventilation et de chauffage (125),
qui est adaptée pour chauffer I'air et pour diriger
un flux d’air chauffé a travers le linge mouillé
(113) recu dans le tambour a linge (109) afin
d’obtenir de l'air chauffé ayant une humidité
augmentée, qui est a son tour dirigé vers la
surface de condensation (133), de telle sorte
que du liquide provenant de I'air chauffé ayant
une humidité augmentée se condense au ni-
veau de la surface de condensation (133).
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Dispositif de traitement du linge (100) selon la re-
vendication 1, dans lequel la porte (111) comprend
une section externe (121), qui est orientée al'opposé
de la section en saillie (119), dans lequel la section
externe (121) et la section en saillie (119) délimitent
un espace intérieur (123) de la porte (111), dans
lequel I'élément de refroidissement actif (141,
141-1) est au moins en partie disposé dans I'espace
intérieur (123) de la porte (111).

Dispositif de traitement du linge (100) selon la re-
vendication 2, dans lequel la section externe (121)
comprend une pluralité d’ouverture d’échanges d’air
(143, 143-1, 143-2) qui sont adaptées pour permet-
tre un échange d’air entre I'espace intérieur (123) de
la porte (111) et un espace extérieur (105) du dis-
positif de traitement du linge (100).

Dispositif de traitement du linge (100) selon I'une
quelconque des revendications précédentes, dans
lequelI'élément de refroidissement actif (141, 141-1)
comprend un ventilateur supplémentaire (141-1),
qui est disposé dans la porte (111), en particulier
dans I'espace intérieur (123) de la porte (111), et qui
est adapté pour diriger un flux d’air vers la section en
saillie (119) de la porte (111), afin de refroidir active-
ment la surface de condensation (133).

Dispositif de traitement du linge (100) selon I'une
quelconque des revendications précédentes, dans
lequel I'élément de refroidissement actif (141, 141-1)
comprend un élément thermiquement conducteur,
qui est disposé dans la porte (111), en particulier
dans I'espace intérieur (123) de la porte (111), et qui
est en contact avec la section en saillie (119) de la
porte (111), afin de refroidir activement la surface de
condensation (133).

Dispositif de traitement du linge (100) selon I'une
quelconque des revendications précédentes, dans
lequel un élément de dissipation de chaleur (147) est
disposé dans la porte (111), en particulier dans I'es-
pace intérieur (123) de la porte (111), dans lequel
'élément de dissipation de chaleur (147) est
connecté a la section en saillie (119) de maniére
thermiquement conductrice, afin de refroidir la sur-
face de condensation (133), et dans lequel I'élément
de refroidissement actif (141, 141-1) est adapté en
particulier pour refroidir activement I'élément de dis-
sipation de chaleur (147) et ainsi refroidir la surface
de condensation (133).

Dispositif de traitement du linge (100) selon I'une
quelconque des revendications précédentes, dans
lequel I'unité de ventilation et de chauffage (125) est
disposée dans un conduit d’air (127) du dispositif de
traitement du linge (100), dans lequel le conduit d’air
(127) est délimité par la carrosserie (101), dans
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lequel le conduit d’air (127) est connecté a une
section d’insertion d’air (129) d'un réceptacle de
liquide (117), et dans lequel le conduit d’air (127)
est connecté a une section d’évacuation d’air (131)
du réceptacle de liquide (117), afin de diriger le flux
d’air chauffé a travers la section d’insertion d’air
(129) dans le tambour a linge (109), et afin de re-
tourner de I'air a humidité réduite aprés condensa-
tion a travers la section d’évacuation d’'air (131)
jusqu’au conduit d’air (127).

Dispositif de traitement du linge (100) selon l'une
quelconque des revendications précédentes, dans
lequel le tambour a linge (109) comprend une plu-
ralité de trous de tambour (153), en particulier a
proximité immédiate de la section d’insertion d’air
(129) d’un réceptacle de liquide (117), afin de per-
mettre un écoulement efficient d’air chauffé dans le
tambour a linge (109).

Dispositif de traitement du linge (100) selon l'une
quelconque des revendications précédentes, dans
lequel le dispositif de traitement du linge (100)
comprend un régulateur de débit (155), qui est en
particulier agencé au niveau de la section d’insertion
d’air (129) d’un réceptacle de liquide (117) et/ou au
niveau de la pluralité des trous de tambour (153) du
tambour a linge (109), et dans lequel ledit régulateur
de débit (155) permet une distribution efficiente d’air
chauffé a l'intérieur du tambour a linge (109).

Dispositif de traitement du linge (100) selon l'une
quelconque des revendications précédentes, dans
lequel une plaque de séparation (149) est disposée
sur un c6té de la surface de condensation (133), qui
est orientée vers le tambour a linge (109), dans
lequel en particulier le liqguide condensé est collecté
dans une région de collecte (151) entre la surface de
condensation (133) et la plaque de séparation (149).

Dispositif de traitement du linge (100) selon l'une
quelconque des revendications précédentes, dans
lequel un conduit de condensation est formé au
niveau de la surface de condensation (133), dans
lequel ledit conduit de condensation est adapté pour
guider du liquide condensé hors de la surface de
condensation (133), de préférence dans un récep-
tacle de liquide (117) du dispositif de traitement du
linge (100).

Dispositif de traitement du linge (100) selon l'une
quelconque des revendications précédentes, dans
lequel le dispositif de traitement du linge (100)
comprend un réceptacle de liquide (117), qui est
agencé dans l'espace intérieur (103) du dispositif
de traitementdulinge (100), dans lequel le tambour a
linge (109) est positionné dans le réceptacle de
liquide (117), dans lequel la surface de condensation
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(133) en particulier est agencée verticalement au-
dessus d’une partie inférieure du réceptacle de li-
quide (117), et dans lequel le liquide condensé s’é-
coule a partir de la surface de condensation (133)
dans le réceptacle de liquide (117) par la force de
gravité.

Dispositif de traitement du linge (100) selon I'une
quelconque des revendications précédentes, dans
lequel la surface de condensation (133) est fagon-
née pour diriger le liquide condensé vers une ouver-
ture (137) entre la carrosserie (101) et le tambour a
linge (109).

Dispositif de traitement du linge (100) selon la re-
vendication 13 lorsqu’elle est associée a la revendi-
cation 12, dans lequel I'ouverture (137) est connec-
tée au réceptacle de liquide (117) par un conduit de
fluide, de telle sorte que le liquide condensé peut
s’écouler de la surface de condensation (133) a
travers I'ouverture (137) et a travers le conduit de
fluide en particulier jusque dans un réceptacle de
liquide (117) du dispositif de traitement du linge
(100).

Dispositif de traitement du linge (100) selon I'une
quelconque des revendications précédentes, dans
lequel la surface de condensation (133) est consti-
tuée d’'un matériau thermiquement conducteur, de
préférence d’un métal.
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