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Description

BACKGROUND

1. Field

[0001] The disclosure relates to a laundry treating apparatus having washing and drying functions, and more partic-
ularly, to a laundry treating apparatus having an improved drying efficiency by effectively discharging and condensing
humid air in a tub during a drying operation.

2. Description of Related Art

[0002] A laundry treating apparatus is a type of home appliance that includes a tub for accommodating wash water,
a drum rotatably disposed in the tub to wash laundry, and a drying device for drying the laundry by heating humid air of
the tub and circulating the heated air, thereby washing and drying the laundry.
[0003] Typically, the drying device blows air, which is heated by a heater, to the inside of the tub to evaporate the
moisture of the laundry, and condenses the evaporated moisture and then discharges the condensed water, thereby
drying the laundry.
[0004] Because a method of simply heating and circulating the air of the tub is not good in the drying efficiency, the
drying device may be configured to circulate the air of the tub while discharging a portion of the air of the tub to the
outside and supplying the outside air to the tub.
[0005] The drying device may use cooling water to condense the evaporated moisture. The drying device may have
a separate condensation duct for cooling the evaporated moisture, or may have a structure that simply moves the cooling
water to the back side of the tub. Such a ductless structure has the advantage that the volume is reduced because there
is no duct, but the condensation efficiency is relatively low because the contact area between the air of the tub and the
cooling water is narrow.
[0006] EP 3360999A1, EP 2716808A2, US 2015/059413A1, DE 102008020556A1, Ep 3026167A1 and EP 2770100A1
disclose a laundry treating apparatus including a tub; a drying duct; an inlet port that introduces air from outside the tub
into the drying duct and an outlet port that exhausts air out of the laundry treating apparatus.

SUMMARY

[0007] According to the present invention, there is provided a laundry treating apparatus as defined in the independent
claim 1.
[0008] Therefore, it is an aspect of the disclosure to provide a laundry treating apparatus having an improved drying
efficiency by heating humid air of a tub and circulating the heated air while discharging a portion of the humid air of the
tub to the outside and supplying outside air to the tub.
[0009] It is another aspect of the disclosure to provide a laundry treating apparatus having an improved condensation
efficiency by firstly condensing a portion of humid air of a tub with cooling water and then by secondarily condensing
the humid air of the tub by supplying the cooling water to the tub.
[0010] Additional aspects of the disclosure will be set forth in part in the description which follows and, in part, will be
obvious from the description, or may be learned by practice of the disclosure.
[0011] In accordance with an aspect of the disclosure, a laundry treating apparatus includes a cabinet, a tub arranged
in the cabinet, a drying duct configured to heat air and supply the heated air to the tub, and a connection duct provided
between the tub and the drying duct so as to guide a portion of inside air of the tub to the drying duct. The connection
duct includes a discharge chamber configured to suck another portion of the inside air of the tub and configured to
discharge the sucked air to the outside of the tub.
[0012] The connection duct further includes a connection chamber configured to guide a portion of the inside air of
the tub to the drying duct, and the discharge chamber may not communicate with the connection chamber.
[0013] The laundry treating apparatus may further include a connection hose configured to connect the tub to the
connection duct to guide another portion of the inside air of the tub to the discharge chamber.
[0014] The laundry treating apparatus may further include another connection hose configured to connect the tub to
the connection duct to guide a portion of the inside air of the tub to the connection chamber.
[0015] The laundry treating apparatus may further include a discharge hose coupled to the connection duct so as to
guide the air of the discharge chamber to the outside of the cabinet.
[0016] The connection duct further includes a suction chamber configured to suck outside air of the tub.
[0017] The suction chamber communicates with the connection chamber.
[0018] The connection duct includes a partition formed between the discharge chamber and the suction chamber.
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[0019] A slit may be formed on the partition to allow heat exchange to be performed between the air of the discharge
chamber and the air of the suction chamber.
[0020] The laundry treating apparatus may further include a condenser connected to the connection duct to suck a
portion of the air of the connection duct and then to condense the sucked air.
[0021] The condenser may condense air, which is sucked from the connection duct, and return the condensed air to
the connection duct.
[0022] The condenser may condense air, which is sucked from the connection duct, with cooling water received from
an external water supply source, and the condenser may supply the cooling water to the inside of the tub.
[0023] The condenser may include an air inlet port configured to suck air from the connection duct, an air return port
configured to return air to the connection duct, and a condensing flow path configured to connect the air inlet port to the
air return port.
[0024] The condenser may include a cooling water inlet port through which cooling water is introduced from the external
water supply source, a cooling water outlet port configured to discharge the cooling water to the outside of the condenser,
and a cooling water flow path configured to connect the cooling water inlet port to the cooling water outlet port.
[0025] The connection duct may include an input port configured to input air to the condenser and a return port
configured to return air from the condenser.
[0026] In accordance with another aspect of the disclosure, a laundry treating apparatus includes a cabinet, a tub
arranged in the cabinet, a drying duct configured to heat air and supply the heated air to the tub, a connection duct
provided between the tub and the drying duct so as to guide a portion of air of the tub to the drying duct, and a condenser
configured to suck a portion of air of the connection duct, configured to receive cooling water from an external water
supply source, configured to condense air, which is sucked from the connection duct, with the cooling water, configured
to return the condensed air to the connection duct, and configured to supply the cooling water, which is received from
the external water supply source, to the inside of the tub.
[0027] The condenser may include an air inlet port configured to suck air from the connection duct, an air return port
configured to return air to the connection duct, and a condensing flow path configured to connect the air inlet port to the
air return port.
[0028] The condenser may include a cooling water inlet port through which cooling water is introduced from the external
water supply source, a cooling water outlet port configured to discharge the cooling water to the outside of the condenser,
and a cooling water flow path configured to connect the cooling water inlet port to the cooling water outlet port.
[0029] The connection duct may include an input port configured to input air to the condenser and a return port
configured to return air from the condenser.
[0030] The laundry treating apparatus may further include an input hose an input hose configured to connect the
connection duct to the condenser so as to guide the air of the connection duct to the condenser, and a return hose
configured to connect the condenser to the connection duct so as to return the air of the condenser to the connection duct.
[0031] The laundry treating apparatus may further include a first cooling water hose configured to connect the external
water supply source to the condenser so as to supply the cooling water to the condenser, a second cooling water hose
configured to connect the condenser to the tub so as to supply the cooling water to the tub, and a cooling water valve
provided in the first cooling water hose so as to regulate the supply of the cooling water to the condenser.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] These and/or other aspects of the disclosure will become apparent and more readily appreciated from the
following description of embodiments, taken in conjunction with the accompanying drawings of which:

FIG. 1 is a view illustrating an appearance of a laundry treating apparatus according to an embodiment of the
disclosure;
FIG. 2 is a cross-sectional view schematically illustrating a main configuration of the laundry treating apparatus
according to an embodiment of the disclosure;
FIG. 3 is a perspective view illustrating the main configuration of the laundry treating apparatus according to an
embodiment of the disclosure
FIG. 4 is a perspective view illustrating the main configuration of the laundry treating apparatus according to an
embodiment of the disclosure when viewed from another angle;
FIG. 5 is an exploded view illustrating a drying duct and a connection duct according to an embodiment of the
disclosure;
FIG. 6 is a perspective view illustrating the main configuration of the laundry treating apparatus according to an
embodiment of the disclosure when viewed from another angle;
FIG. 7 is an exploded view illustrating the connection duct according to an embodiment of the disclosure;
FIG. 8 is a cross-sectional view taken along line I-I of FIG. 7;



EP 3 674 474 B1

4

5

10

15

20

25

30

35

40

45

50

55

FIG. 9 is a cross-sectional view taken along line II-II of FIG. 7;
FIG. 10 is a cross-sectional view taken along line III-III of FIG. 7;
FIG. 11 is a plan view illustrating the laundry treating apparatus according to an embodiment of the disclosure;
FIG. 12 is a cross-sectional view taken along line IV-IV of FIG. 11, illustrating a circulation flow path of the laundry
treating apparatus according to an embodiment of the disclosure;
FIG. 13 is a cross-sectional view taken along line V-V of FIG. 11, illustrating a suction flow path of the laundry treating
apparatus according to the embodiment of the disclosure;
FIG. 14 is a cross-sectional view taken along line VI-VI of FIG. 11, illustrating a discharge flow path of the laundry
treating apparatus according to an embodiment of the disclosure;
FIG. 15 is an exploded view of a condenser according to an embodiment of the disclosure;
FIG. 16 is an exploded view of the condenser according to an embodiment of the disclosure when viewed from the
bottom; and
FIG. 17 is a view illustrating a state in which cooling water flows on a rear surface of the tub of the laundry treating
apparatus according to an embodiment of the disclosure.

DETAILED DESCRIPTION

[0033] Embodiments described in the disclosure and configurations shown in the drawings are merely examples of
the embodiments of the disclosure, and may be modified in various different ways at the time of filing of the present
application to replace the embodiments and drawings of the disclosure.
[0034] The singular forms "a," "an" and "the" are intended to include the plural forms as well, unless the context clearly
indicates otherwise. In the drawings, elements may be exaggerated for clear description of the shape and size of the
elements.
[0035] In this disclosure, the terms "including", "having", and the like are used to specify features, numbers, steps,
operations, elements, components, or combinations thereof, but do not preclude the presence or addition of one or more
of the features, elements, steps, operations, elements, components, or combinations thereof.
[0036] The disclosure will be described more fully hereinafter with reference to the accompanying drawings
[0037] FIG. 1 is a view illustrating an appearance of a laundry treating apparatus according to an embodiment of the
disclosure. FIG. 2 is a cross-sectional view schematically illustrating a main configuration of the laundry treating apparatus
according to an embodiment of the disclosure. FIG. 3 is a perspective view illustrating the main configuration of the
laundry treating apparatus according to an embodiment of the disclosure. FIG. 4 is a perspective view illustrating the
main configuration of the laundry treating apparatus according to an embodiment of the disclosure when viewed from
another angle. FIG. 5 is an exploded view illustrating a drying duct and a connection duct according to an embodiment
of the disclosure. FIG. 6 is a perspective view illustrating the main configuration of the laundry treating apparatus according
to an embodiment of the disclosure when viewed from another angle.
[0038] A laundry treating apparatus 1 includes a cabinet 10 provided to form an exterior of the laundry treating apparatus
1, a tub 20 provided in the cabinet 10 to store wash water, a drum 30 rotatably installed on the inside of the tub 20 to
store and wash laundry, and a drying duct 50 configured to dry laundry by supplying heat air to the tub 20.
[0039] The cabinet 10 may be formed in a substantially box shape, and an inlet 12 through which laundry is introduced
into the drum 30 may be formed in a front plate 11 of the cabinet 10. A door 14 may be coupled to the cabinet 10 to
open and close the inlet 12. A control panel 16 configured to display various information of the laundry treating apparatus
1 and configured to be manipulated to drive the laundry treating apparatus 1 may be provided above the front plate 11.
[0040] The tub 20 may be formed to have a substantially cylindrical shape, and an opening 22 may be formed on the
front surface of the tub 20 so as to correspond to the inlet 12 of the cabinet 10. A diaphragm 28 may be installed between
the inlet 12 of the cabinet 10 and the opening 22 of the tub 20 to guide the laundry. The tub 20 may be formed by
assembling a tub front portion 20a (refer to FIG. 3) and a tub rear portion 20b (refer to FIG. 3). The tub 20 may be
supported by a damper 21.
[0041] The drum 30 may be formed in a cylindrical shape so as to correspond to the shape of the tub 20. A through
hole 31 may be formed on a circumferential surface of the drum 30 so that wash water and air may flow between the
tub 20 and the drum 30 through the thorough hole 31. A lifter 32 may be formed on an inner circumferential surface of
the drum 30 so as to lift and drop laundry when the drum 30 is rotated.
[0042] A motor 36 may be installed at the rear of the tub 20 to rotate the drum 30. The motor 36 may include a stator
configured to generate magnetic force when electricity is applied, and a rotor configured to be rotated by electromag-
netically interacting with the stator. A rotational force generated by the motor 36 may be transmitted to the drum 30
through a rotary shaft 34.
[0043] A bearing housing 35 configured to rotatably support the rotary shaft 34 may be installed at the rear of the tub
20. A flange 33 configured to receive the rotational force from the rotary shaft 34 may be coupled to the rear surface of
the drum 30.
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[0044] During a drying operation, the drying duct 50 may suction humid air of the tub 20 and heat the humid air and
then circulate the heated air to the tub 20. For this, a blower fan 55 configured to blow air, a motor 56 configured to
rotate the blower fan 55, and a heater 57 configured to heat air may be installed in the drying duct 50. The drying duct
50 may be provided above the tub 20.
[0045] The laundry treating apparatus 1 may include a connection duct 60 configured to connect the tub 20 to the
drying duct 50. The connection duct 60 may guide a portion of air of an inside 23 of the tub 20 and discharge another
portion of the air of the inside 23 of the tub 20 to the outside of the tub 20.
[0046] The connection duct 60 and the drying duct 50 may be directly connected to each other. The connection duct
60 and the tub 20 may be connected through a main connection hose 81 and an auxiliary connection hose 82.
[0047] Air, which is sucked into the connection duct 60 through the main connection hose 81, may be guided to the
drying duct 50. One end of the main connection hose 81 may be coupled to a main connection pipe 25 of the tub 20,
and the other end of the main connection hose 81 may be coupled to a main connection port 66 of the connection duct 60.
[0048] Air, which is sucked into the connection duct 60 through the auxiliary connection hose 82, may be discharged
to the outside of the tub 20. One end of the auxiliary connection hose 82 may be coupled to an auxiliary connection pipe
26 (refer to FIG. 4) of the tub 20, and the other end of the auxiliary connection hose 82 may be coupled to an auxiliary
connection port 67 (refer to FIG. 4) of the connection duct 60.
[0049] The laundry treating apparatus 1 may include a detergent supply device 40 configured to supply detergent to
the tub 20 together with wash water. Wash water supplied from an external water supply source may be introduced into
the detergent supply device 40 via a first water supply hose 45. Detergent or wash water of the detergent supply device
40 may be introduced into the tub 20 via a second water supply hose 46. The first water supply hose 45 may be provided
with a water supply valve 42 configured to regulate the supply of the wash water.
[0050] A filter 72 (refer to FIG. 6) may be installed on the main connection port 66 of the connection duct 60 so as to
prevent lint, which is contained in air introduced from the tub 20, from moving to the connection duct 60. The laundry
treating apparatus 1 may include a wash water nozzle 73 (refer to FIG. 6) configured to inject wash water to the filter
72 to clean the filter 72. A detailed structure of the drying duct 50 and the connection duct 60 will be described later.
[0051] The laundry treating apparatus 1 may include a wash water hose 49 configured to supply wash water to the
wash water nozzle 73 from the external water supply source. The wash water hose 49 may be provided with a wash
water valve 44 configured to regulate the supply of the wash water.
[0052] The laundry treating apparatus 1 may include a condenser 90 configured to condense the humid air of the tub
20 by using cooling water. The condenser 90 may receive the cooling water from the external water supply source and
provide the supplied cooling water into the tub 20. The condenser 90 may be connected to the connection duct 60 to
suck a portion of the air introduced into the connection duct 60 from the tub 20. The condenser 90 may condense the
air, which is sucked from the connection duct 60, and then return the condensed air to the connection duct 60.
[0053] That is, a portion of the air of the connection duct 60 may be guided to the drying duct 50. Another portion of
the air of the connection duct 60 may be guided to the condenser 90 and condensed and then returned to the connection
duct 60.
[0054] As illustrated in FIG. 5, the drying duct 50 may be formed by assembling a drying duct upper plate 51 and a
drying duct lower plate 52. One end of the drying duct 50 may be coupled to the connection duct 60, and the other end
of the drying duct 50 maybe coupled to the diaphragm 28 by penetrating the diaphragm 28.
[0055] The blower fan 55 configured to suck air of the tub 20 and the heater 57 configured to heat the sucked air may
be arranged in the drying duct 50. A packing 58 may be coupled between the drying duct 50 and the connection duct
60 to prevent leakage of the air.
[0056] As illustrated in FIG. 6, the laundry treating apparatus 1 may include an input hose 84 configured to guide the
air of the connection duct 60 to the condenser 90 by connecting the connection duct 60 to the condenser 90, and a
return hose 85 configured to return air, which is dried by being condensed by the condenser 90, to the connection duct
60 by connecting the condenser 90 to the connection duct 60. One end of the input hose 84 may be coupled to an input
port 70 of the connection duct 60 and the other end of the input hose 84 maybe coupled to an air inlet port 93 of the
condenser 90.
[0057] The laundry treating apparatus 1 may include a first cooling water hose 47 configured to supply cooling water
to the condenser 90 from the external water supply source, and a second cooling water hose 48 configured to guide the
cooling water of the condenser 90 to the tub 20. One end of the first cooling water hose 47 may be coupled to a cooling
water inlet port 96 of the condenser 90. One end of the second cooling water hose 48 may be coupled to a cooling water
outlet port 97 of the condenser 90, and the other end of the second cooling water hose 48 maybe coupled to a cooling
water inlet 27 of the tub 20.
[0058] The first cooling water hose 47 may be provided with a cooling water valve 43 configured to regulate the supply
of the cooling water. A valve unit 41 may include the water supply valve 42, the cooling water valve 43, and the wash
water valve 44.
[0059] FIG. 7 is an exploded view illustrating the connection duct according to an embodiment of the disclosure. FIG.
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8 is a cross-sectional view taken along line I-I of FIG. 7. FIG. 9 is a cross-sectional view taken along line II-II of FIG. 7.
FIG. 10 is a cross-sectional view taken along line III-III of FIG. 7.
[0060] Hereinafter a detailed configuration of the connection duct 60 according to an embodiment of the disclosure
will be described with reference to FIGS. 7 to 10.
[0061] The connection duct 60 may be formed by assembling a first member 61 and a second member 62. The first
member 61 and the second member 62 may be assembled to each other through a hook 63. However, the structure of
the connection duct 60 is not limited thereto, and thus the connection duct 60 may be formed as a single piece.
[0062] The connection duct 60 may include a guide 64 provided to protrude to guide the air, which is sucked from the
tub 20, to the drying duct 50, and an engaging portion 65 coupled to the drying duct 50. The guide 64 and the engaging
portion 65 may be formed in a circular or arc shape. The engaging portion 65 may be formed on the outside of the guide 64.
[0063] The connection duct 60 includes a connection chamber 75 configured to suck a portion of the air of the tub 20
and guide the sucked air to the drying duct 50, and a discharge chamber 76 configured to suck another portion of the
air of the tub 20 and discharge the sucked air to the outside of the tub 20.
[0064] The discharge chamber 76 and the connection chamber 75 may be formed so as not to communicate with
each other. That is, the air introduced into the discharge chamber 76 from the tub 20 and the air introduced into the
connection chamber 75 from the tub 20 may not be mixed with each other.
[0065] The connection duct 60 may include the main connection port 66, to which the main connection hose 81 is
coupled, to guide the air of the tub 20 to the connection chamber 75, and the auxiliary connection port 67, to which the
auxiliary connection hose 82 is coupled, to guide the air of the tub 20 to the discharge chamber 76.
[0066] The filter 72 configured to remove the lint of the air, which is introduced to the connection chamber 75 from the
tub 20, may be installed in the main connection port 66. The wash water nozzle 73 configured to inject wash water to
the filter 72 to clean the filter 72 by receiving wash water from the external water supply source maybe installed in the
connection duct 60.
[0067] The connection duct 60 may include a discharge port 68, to which a discharge hose 83 is coupled, to discharge
the air of the discharge chamber 76 to the outside of the tub 20. The discharge hose 83 may extend outwardly of the
cabinet 10. The discharge hose 83 may be connected to a drain pipe separately installed on the outside of the cabinet
10. Therefore, the humid air and condensed water of the tub 20 may be discharged to the outside through the discharge
hose 83 and the drain pipe.
[0068] With this configuration, when the blower fan 55 arranged in the drying duct 50 is operated, the humid air of the
inside 23 of the tub 20 may be sucked into the connection chamber 75 of the connection duct 60 through the main
connection hose 81. The air, which is sucked into the connection chamber 75, may be guided to the 50 and heated and
then returned into the tub 20.
[0069] A portion of the humid air of the inside 23 of the tub 20 may be sucked into the discharge chamber 76 of the
connection duct 60 through the auxiliary connection hose 82 by the pressure of the inside 23 of the tub 20. Most of the
air of the inside 23 of the tub 20 may be sucked into the connection chamber 75 and a portion of the remaining air thereof
may be sucked into the discharge chamber 76.
[0070] Air, which is sucked into the discharge chamber 76, may be mixed and exchange heat with a surface of the
discharge chamber 76 while staying in the discharge chamber 76. Accordingly, air, which is heated by the heater 57
and thus has a high temperature during the drying operation, may perform heat exchange in the discharge chamber 76
and thus the temperature of the air may be lowered. Further, because the heat exchange is performed in the discharge
chamber 76, moisture contained in the air may be condensed. The condensed water and air may be discharged to the
outside of the cabinet 10 through the discharge hose 83.
[0071] The connection duct 60 includes a suction chamber 77 configured to suck dry air from the outside of the tub
20. The suction chamber 77 may be formed in communication with the connection chamber 75 (refer to FIG. 9). Therefore,
the dry outside air, which is sucked into the suction chamber 77, may be guided to the drying duct 50 and circulated to
the tub 20. The connection duct 60 may include a suction port 69 through which outside air is sucked into the suction
chamber 77.
[0072] The connection duct 60 includes a partition 78 formed between the discharge chamber 76 and the suction
chamber 77. The discharge chamber 76 may be formed at one side of the partition 78, and the suction chamber 77 may
be formed at an opposite side of the partition 78.
[0073] Therefore, the air of the discharge chamber 76 and the air of the suction chamber 77 may exchange heat
through the partition 78. That is, the high temperature air of the discharge chamber 76 exchanges heat with the air of
the suction chamber 77, which has a relatively low temperature, so that the temperature of the air of the discharge
chamber 76 is decreased and the temperature of the air of the suction chamber 77 is increased. As a result, the air
discharged through the discharge chamber 76 may be discharged at a temperature that is not too high, and thus discomfort
of the user may be prevented. Further, because the temperature of the air, which is circulated to the tub 20 through the
suction chamber 77, is increased, energy for heating air may be saved and thus the drying efficiency may be improved.
[0074] The partition 78 may be provided with a slit 79 to improve heat exchange between the discharge chamber 76
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and the suction chamber 77. As the air of the discharge chamber 76 and the air of the suction chamber 77 are exchanged
via the slit 79, heat exchange may be more smoothly performed.
[0075] FIG. 11 is a plan view illustrating the laundry treating apparatus according to an embodiment of the disclosure.
FIG. 12 is a cross-sectional view taken along line IV-IV of FIG. 11, illustrating a circulation flow path of the laundry treating
apparatus according to an embodiment of the disclosure. FIG. 13 is a cross-sectional view taken along line V-V of FIG.
11, illustrating a suction flow path of the laundry treating apparatus according to the embodiment of the disclosure. FIG.
14 is a cross-sectional view taken along line VI-VI of FIG. 11, illustrating a discharge flow path of the laundry treating
apparatus according to an embodiment of the disclosure.
[0076] An air flow during the drying operation of the laundry treating apparatus according to an embodiment of the
disclosure will be described with reference to FIGS. 11 to 14.
[0077] As illustrated in FIG. 12, when the blower fan 55 is rotated according to the operation of the motor 56 during
the drying operation, a portion of the air of the tub 20 may be sucked into the drying duct 50 through the main connection
hose 81 and the connection duct 60. The air sucked into the drying duct 50 may be heated by the heater 57 and the
heated air may be circulated into the tub 20. That is, a circulation flow path A may be formed between the tub 20 and
the drying duct 50 during the drying operation, and thus the laundry accommodated in the drum 30 may be dried by hot air.
[0078] As illustrated in FIG. 13, during the drying operation, air may be circulated along the circulation flow path A,
and at the same time, the dry outside air may be joined to the circulation flow path A through a suction flow path B.
[0079] The suction chamber 77 of the connection duct 60 may form the suction flow path B. Outside air may be sucked
into the suction chamber 77 of the connection duct 60 through the suction port 69 of the connection duct 60. Because
the dry outside air is supplied to the inside of the tub 20 through the suction flow path B, the drying efficiency may be
improved.
[0080] As illustrated in FIG. 14, during the drying operation, air may be circulated along the circulation flow path A,
and at the same time, a portion of the humid air of the tub 20 may be discharged to the outside of the tub 20 through a
discharge flow path C.
[0081] The discharge chamber 76 of the connection duct 60 may form the discharge flow path C. A portion of the air
of the tub 20 may be discharged to the outside of the tub 20 through the auxiliary connection hose 82, the discharge
chamber 76, and the discharge hose 83. Accordingly, a portion of the humid air of the tub 20 may be discharged to the
outside through the discharge flow path C, thereby improving the drying efficiency.
[0082] FIG. 15 is an exploded view of a condenser according to an embodiment of the disclosure. FIG. 16 is an
exploded view of the condenser according to an embodiment of the disclosure when viewed from the bottom. FIG. 17
is a view illustrating a state in which cooling water flows on a rear surface of the tub of the laundry treating apparatus
according to an embodiment of the disclosure.
[0083] The condenser 90 may suck a portion of the air of the connection duct 60, receive cooling water from the
external water supply source, and condense the air sucked from the connection duct 60 with the supplied cooling water.
The condensed and dried air may be returned to the connection duct 60.
[0084] The condenser 90 may supply cooling water, which is supplied from the external water supply source, into the
tub 20. That is, the primary condensation of the air may be performed in the condenser 90 by the cooling water, and the
secondary condensation of the air may be performed in the tub 20 by the cooling water.
[0085] The condenser 90 may be formed by assembling a condenser upper plate 91 with a condenser lower plate 92.
The air inlet port 93 configured to suck air from the connection duct 60, an air return port 94 configured to return the
condensed air to the connection duct 60, and a condensing flow path 95 configured to connect the air inlet port 93 to
the air return port 94 may be formed on the condenser upper plate 91.
[0086] A cooling water inlet port 96 through which cooling water flows from the external water supply source, a cooling
water outlet port 97 configured to supply cooling water to the tub 20, and a cooling water flow path 98 configured to
connect the cooling water inlet port 96 to the cooling water outlet port 97 may be formed on the condenser lower plate 92.
[0087] The cooling water flow path 98 may be inclined so that the cooling water introduced into the cooling water inlet
port 96 may flow into the cooling water outlet port 97 by its own weight.
[0088] The condensing flow path 95 and the cooling water flow path 98 may be formed to be adjacent to each other
vertically so that the air flowing in the condensing flow path 95 and the cooling water flowing in the cooling water flow
path 98 may be in contact with each other to exchange heat.
[0089] The cooling water, which firstly condenses air in the condenser 90, may be guided to the cooling water inlet
27 of the tub 20 through the second cooling water hose 48, and then the cooling water may secondarily condense air
in the tub 20 while flowing down along a rear surface 24 of the tub 20.
[0090] As is apparent from the above description, the laundry treating apparatus may have an improved drying efficiency
by heating the humid air of the tub and circulating the heated air while discharging a portion of the humid air of the tub
to the outside and sucking outside air and supplying the sucked air to the tub.
[0091] Further, the connection duct configured to connect the tub to the drying duct includes the discharge chamber
configured to discharge a portion of the humid air of the tub to the outside. Therefore, hot humid air may not be discharged
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to the outside as it is, but may be heat-exchanged through the discharge chamber and then discharged to the outside.
[0092] In addition, the condenser is installed on the cooling water flow path configured to supply cooling water to the
back side of the tub, and a portion of the air circulating between the tub and the drying duct is guided to the condenser.
Therefore, the air of the tub is condensed firstly in the condenser, and the air is condensed secondarily in the tub, thereby
improving the drying efficiency.
[0093] Although a few embodiments of the disclosure have been shown and described, it would be appreciated by
those skilled in the art that changes may be made in these embodiments without departing from the principles of the
invention, the scope of which is defined in the claims.

Claims

1. A laundry treating apparatus (1) having washing and drying functions, comprising:

a cabinet (10);
a tub (20) arranged in the cabinet;
a drying duct (50) configured to heat air and supply the heated air to the tub; and
a connection duct (60) provided between the tub (20) and the drying duct (50), wherein the connection duct
(60) comprises:

a connection chamber (75) configured to guide a first portion of air from inside the tub (20) to the drying
duct (50);
a discharge chamber (76) that does not communicate with the connection chamber (75), configured to suck
a second portion of air from inside the tub (20) and to discharge the sucked air outside the cabinet (10);
a suction chamber (77) in communication with the connection chamber (75) and configured to suck dry air
from outside the tub (20) into the connection chamber (75); characterized in that,
a partition (78) is formed between the discharge chamber (76) and the suction chamber (77), wherein said
partition (78) is configured such that the air in the discharge chamber (76) and the air in the suction chamber
(77) exchange heat through the partition (78).

2. The laundry treating apparatus of claim 1, further comprising:

Description of symbols
1: laundry treatment apparatus 10: cabinet
11: front plate 12: inlet
14: door 16: control panel
18: drain pump 19: drain hose
20: tub 22: opening
28: diaphragm 30: drum
40: detergent supply device 41: valve unit
42: water supply valve 43: cooling water valve
44: wash water valve 45, 46: water supply hose
47, 48: cooling water hose 49: wash water hose
50: drying duct 55: blower fan
56: motor 57: heater
60: connection duct 66: main connection port
67: auxiliary connection port 68: discharge port
69: suction port 70: input port
71: return port 72: filter
73: washing water nozzle 75: connection chamber
76: discharge chamber 77: suction chamber
78: partition 79: slit
81: main connection hose 82: auxiliary connection hose
83: discharge hose 84: input hose
85: return hose 90: condenser
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an auxiliary connection hose (82) configured to connect the tub (20) to the connection duct (60) to guide the second
portion of air from inside the tub to the discharge chamber (76).

3. The laundry treating apparatus of claim 2, further comprising:
a main connection hose (81) configured to connect the tub (20) to the connection duct (60) to guide the first portion
of air from inside the tub to the connection chamber (75).

4. The laundry treating apparatus of claim 1, further comprising
a discharge hose (83) coupled to the connection duct so as to guide the air of the discharge chamber (76) to the
outside of the cabinet (10).

5. The laundry treating apparatus of claim 1, wherein
a slit (79) is formed on the partition (78) to allow heat exchange to be performed between the air of the discharge
chamber (76) and the air of the suction chamber (77).

6. The laundry treating apparatus of claim 1, further comprising:
a condenser (90) connected to the connection duct (60) to suck the first portion of air from the connection duct (60)
and to condense the sucked air.

7. The laundry treating apparatus of claim 6, wherein
the condenser condenses air, which is sucked from the connection duct, and returns the condensed air to the
connection duct (60).

8. The laundry treating apparatus of claim 6, wherein
the condenser condenses air, which is sucked from the connection duct (60), with cooling water received from an
external water supply source, and the condenser supplies the cooling water to the inside of the tub.

9. The laundry treating apparatus of claim 6, wherein
the condenser comprises an air inlet port (93) configured to suck air from the connection duct (60), an air return port
(94) configured to return air to the connection duct (60), and a condensing flow path (95) configured to connect the
air inlet port to the air return port.

10. The laundry treating apparatus of claim 6, wherein
the condenser comprises a cooling water inlet port (96) through which cooling water is introduced from the external
water supply source, a cooling water outlet port (97) configured to discharge the cooling water to the outside of the
condenser, and a cooling water flow path (98) configured to connect the cooling water inlet port to the cooling water
outlet port.

Patentansprüche

1. Wäschebehandlungsvorrichtung (1) mit Wasch- und Trocknungsfunktionen, die Folgendes umfasst:

ein Gehäuse (10);
eine in dem Gehäuse angeordnete Wanne (20);
einen Trocknungskanal (50), der zum Erwärmen von Luft und zum Zuführen der erwärmten Luft zur Wanne
konfiguriert ist; und
einen Verbindungskanal (60), der zwischen der Wanne (20) und dem Trocknungskanal (50) vorgesehen ist,
wobei der Verbindungskanal (60) Folgendes umfasst:

eine Verbindungskammer (75), die zum Leiten eines ersten Teils von Luft aus dem Inneren der Wanne
(20) zum Trocknungskanal (50) konfiguriert ist;
eine Auslasskammer (76), die nicht mit der Verbindungskammer (75) in Verbindung steht, konfiguriert zum
Ansaugen eines zweiten Teils von Luft aus dem Inneren der Wanne (20) und zum Ablassen der angesaugten
Luft aus dem Gehäuse (10) hinaus;
eine Saugkammer (77) in Verbindung mit der Verbindungskammer (75), konfiguriert zum Ansaugen von
trockener Luft von außerhalb der Wanne (20) in die Verbindungskammer (75); dadurch gekennzeichnet,
dass
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eine Trennwand (78), die zwischen der Auslasskammer (76) und der Saugkammer (77) ausgebildet ist,
wobei die genannte Trennwand (78) so konfiguriert ist, dass die Luft in der Auslasskammer (76) und die
Luft in der Saugkammer (77) Wärme durch die Trennwand (78) austauschen.

2. Wäschebehandlungsvorrichtung nach Anspruch 1, die ferner Folgendes umfasst:
einen Hilfsverbindungsschlauch (82), konfiguriert zum Verbinden der Wanne (20) mit dem Verbindungskanal (60),
um den zweiten Teil von Luft aus dem Inneren der Wanne in die Auslasskammer (76) zu leiten.

3. Wäschebehandlungsvorrichtung nach Anspruch 2, die ferner Folgendes umfasst:
einen Hauptverbindungsschlauch (81), konfiguriert zum Verbinden der Wanne (20) mit dem Verbindungskanal (60),
um den ersten Teil von Luft aus dem Inneren der Wanne zur Verbindungskammer (75) zu leiten.

4. Wäschebehandlungsvorrichtung nach Anspruch 1, die ferner einen Auslassschlauch (83) umfasst, der mit dem
Verbindungskanal gekoppelt ist, um die Luft der Auslasskammer (76) zur Außenseite des Gehäuses (10) zu leiten.

5. Wäschebehandlungsvorrichtung nach Anspruch 1, wobei
ein Schlitz (79) an der Trennwand (78) ausgebildet ist, um einen Wärmeaustausch zwischen der Luft der Auslass-
kammer (76) und der Luft der Saugkammer (77) zu ermöglichen.

6. Wäschebehandlungsvorrichtung nach Anspruch 1, die ferner Folgendes umfasst:
einen Kondensator (90), der mit dem Verbindungskanal (60) verbunden ist, um den ersten Teil von Luft aus dem
Verbindungskanal (60) anzusaugen und die angesaugte Luft zu kondensieren.

7. Wäschebehandlungsvorrichtung nach Anspruch 6, wobei
der Kondensator aus dem Verbindungskanal angesaugte Luft kondensiert und die kondensierte Luft zum Verbin-
dungskanal (60) zurückführt.

8. Wäschebehandlungsvorrichtung nach Anspruch 6, wobei
der Kondensator aus dem Verbindungskanal (60) angesaugte Luft mit Kühlwasser kondensiert, das von einer
externen Wasserversorgungsquelle empfangen wird, und der Kondensator das Kühlwasser dem Inneren der Wanne
zuführt.

9. Wäschebehandlungsvorrichtung nach Anspruch 6, wobei
der Kondensator eine zum Ansaugen von Luft aus dem Verbindungskanal (60) konfigurierte Lufteinlassöffnung (93),
eine zum Zurückführen von Luft in den Verbindungskanal (60) konfigurierte Luftrückführöffnung (94) und einen zum
Verbinden der Lufteinlassöffnung mit der Luftrückführöffnung konfigurierten Kondensationsströmungsweg (95) um-
fasst.

10. Wäschebehandlungsvorrichtung nach Anspruch 6, wobei
der Kondensator eine Kühlwassereinlassöffnung (96), durch die Kühlwasser von der externen Wasserversorgungs-
quelle eingeleitet wird, eine Kühlwasserauslassöffnung (97), die zum Auslassen des Kühlwassers zur Außenseite
des Kondensators konfiguriert ist, und einen Kühlwasserströmungspfad (98) umfasst, der zum Verbinden der Kühl-
wassereinlassöffnung mit der Kühlwasserauslassöffnung konfiguriert ist.

Revendications

1. Appareil de traitement du linge (1) ayant des fonctions de lavage et de séchage, comprenant :

une carrosserie (10) ;
une cuve (20) disposée dans la carrosserie ;
un conduit de séchage (50) configuré pour chauffer de l’air et alimenter la cuve en air chauffé ; et
un conduit de raccordement (60) prévu entre la cuve (20) et le conduit de séchage (50),
dans lequel le conduit de raccordement (60) comprend :

une chambre de raccordement (75) configurée pour guider une première partie d’air depuis l’intérieur de
la cuve (20) jusqu’au conduit de séchage (50) ;
une chambre d’évacuation (76) qui ne communique pas avec la chambre de raccordement (75), configurée
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pour aspirer une deuxième partie d’air depuis l’intérieur de la cuve (20) et pour évacuer l’air aspiré à
l’extérieur de la carrosserie (10) ;
une chambre d’aspiration (77) en communication avec la chambre de raccordement (75) et configurée pour
aspirer de l’air sec depuis l’extérieur de la cuve (20) dans la chambre de raccordement (75) ;

caractérisé en ce que
une séparation (78) est formée entre la chambre d’évacuation (76) et la chambre d’aspiration (77), dans lequel
ladite séparation (78) est configurée de telle façon que l’air dans la chambre d’évacuation (76) et l’air dans la
chambre d’aspiration (77) échangent de la chaleur à travers la séparation (78).

2. Appareil de traitement du linge selon la revendication 1, comprenant en outre :
un tuyau de raccordement auxiliaire (82) configuré pour raccorder la cuve (20) au conduit de raccordement (60)
afin de guider la deuxième partie d’air depuis l’intérieur de la cuve jusqu’à la chambre d’évacuation (76).

3. Appareil de traitement du linge selon la revendication 2, comprenant en outre :
un tuyau de raccordement principal (81) configuré pour raccorder la cuve (20) au conduit de raccordement (60) afin
de guider la première partie d’air depuis l’intérieur de la cuve jusqu’à la chambre de raccordement (75).

4. Appareil de traitement du linge selon la revendication 1, comprenant en outre :
un tuyau d’évacuation (83) couplé au conduit de raccordement de façon à guider l’air de la chambre d’évacuation
(76) jusqu’à l’extérieur de la carrosserie (10) .

5. Appareil de traitement du linge selon la revendication 1, dans lequel
une fente (79) est formée sur la séparation (78) afin de permettre à l’échange de chaleur de se faire entre l’air de
la chambre d’évacuation (76) et l’air de la chambre d’aspiration (77).

6. Appareil de traitement du linge selon la revendication 1, comprenant en outre :
un condenseur (90) raccordé au conduit de raccordement (60) pour aspirer la première partie d’air depuis le conduit
de raccordement (60) et pour condenser l’air aspiré.

7. Appareil de traitement du linge selon la revendication 6, dans lequel
le condenseur condense de l’air qui est aspiré depuis le conduit de raccordement et renvoie l’air condensé jusqu’au
conduit de raccordement (60).

8. Appareil de traitement du linge selon la revendication 6, dans lequel
le condenseur condense de l’air qui est aspiré depuis le conduit de raccordement (60) avec de l’eau de refroidissement
reçue depuis une source d’alimentation en eau extérieure et le condenseur alimente l’eau de refroidissement à
l’intérieur de la cuve.

9. Appareil de traitement du linge selon la revendication 6, dans lequel
le condenseur comprend un orifice d’entrée d’air (93) configuré pour aspirer de l’air depuis le conduit de raccordement
(60), un orifice de retour d’air (94) configuré pour renvoyer de l’air jusqu’au conduit de raccordement (60), et un
trajet d’écoulement de condensation (95) configuré pour raccorder l’orifice d’entrée d’air à l’orifice de retour d’air.

10. Appareil de traitement du linge selon la revendication 6, dans lequel
le condenseur comprend un orifice d’entrée d’eau de refroidissement (96) par lequel de l’eau de refroidissement
est introduite depuis la source d’alimentation en eau extérieure, un orifice de sortie d’eau de refroidissement (97)
configuré pour évacuer l’eau de refroidissement jusqu’à l’extérieur du condenseur, et un trajet d’écoulement d’eau
de refroidissement (98) configuré pour raccorder l’orifice d’entrée d’eau de refroidissement à l’orifice de sortie d’eau
de refroidissement.



EP 3 674 474 B1

12



EP 3 674 474 B1

13



EP 3 674 474 B1

14



EP 3 674 474 B1

15



EP 3 674 474 B1

16



EP 3 674 474 B1

17



EP 3 674 474 B1

18



EP 3 674 474 B1

19



EP 3 674 474 B1

20



EP 3 674 474 B1

21



EP 3 674 474 B1

22



EP 3 674 474 B1

23



EP 3 674 474 B1

24



EP 3 674 474 B1

25



EP 3 674 474 B1

26



EP 3 674 474 B1

27



EP 3 674 474 B1

28



EP 3 674 474 B1

29

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 3360999 A1 [0006]
• EP 2716808 A2 [0006]
• US 2015059413 A1 [0006]

• DE 102008020556 A1 [0006]
• EP 3026167 A1 [0006]
• EP 2770100 A1 [0006]


	bibliography
	description
	claims
	drawings
	cited references

