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Description
[Technical Field]

[0001] The disclosure relates to a washing machine,
and more particularly to a washing machine having a
drying function.

[Background Art]

[0002] Generally, a washing machine for washing
laundry and a dryer for drying laundry are formed as sep-
arate devices.

[0003] Accordingly, consumers use a washing ma-
chine to wash laundry and then use a dryer to dry the
washed laundry.

[0004] However, in this case where the washing ma-
chine and the dryer are formed as separated devices,
there is inconvenience because the user must wait for
washing to be completed and then move the washed
laundry to the dryer.

[0005] Tosolve thisinconvenience, washing machines
having a drying function have been developed and used.
[0006] The washing machine having a drying function
according to the prior art includes a drying device having
a blowing fan and a heater, and a condenser that con-
nects the drying device and a tub to circulate air.
[0007] The condenser is configured to condense and
remove water vapor contained in the air discharged from
the tub. However, the condenser according to the prior
art has a problem of low condensation efficiency because
the contact area between the air containing water vapor
discharged from the tub and the water supplied to the
condenser is small.

[Disclosure of Invention]
[Technical Problem]

[0008] The disclosure has been developed in order to
overcome the above drawbacks and other problems as-
sociated with the conventional arrangement. An aspect
of the disclosure is to provide a washing machine having
adrying function that can improve condensation efficien-
cy by increasing the contact area between water and air
containing water vapor passing through a condensation
duct.

[Technical Solution]

[0009] According to an aspect of the disclosure, a
washing machine having a drying function may include
a cabinet; a tub disposed inside the cabinet and config-
ured to store water; a drying device disposed above the
tub and configured to supply heated air into the tub; a
condensation duct that connects an air outlet provided
in the tub and the drying device and guides air discharged
from the tub to the drying device; a water feed pipe con-
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nected to an upper portion of the condensation duct and
configured to supply water into the condensation duct; a
middle scattering protrusion provided in a middle of an
inner surface of one side surface of the condensation
duct and formed to scatter water flowing along the one
side surface; and a lower scattering protrusion disposed
below the middle scattering protrusion and formed to
scatter water flowing downward past the middle scatter-
ing protrusion.

[0010] The condensation duct may have a rectangular
cross-section.

[0011] The washing machine having a drying function
may further include a guide protrusion disposed between
the middle scattering protrusion and the lower scattering
protrusion on the inner surface of the one side surface
of the condensation duct and formed to guide the water.
[0012] An upper end of the guide protrusion may be
connected to the middle scattering protrusion, and a low-
er end of the guide protrusion may be formed adjacent
to the lower scattering protrusion.

[0013] The middle scattering protrusion may be formed
to have a size corresponding to a width of the one side
surface of the condensation duct.

[0014] The middle scattering protrusion may have a
bar shape.
[0015] A height of the middle scattering protrusion may

be 1 mm to 60 mm.

[0016] A portion between the middle scattering protru-
sion and the lower scattering protrusion on one side sur-
face of the condensation duct may have a V-shaped
cross-section.

[0017] The middle scattering protrusion may have a V-
shaped bent bar shape.

[0018] The washing machine having a drying function
may furtherinclude a guide protrusion disposed at a cent-
er of a V of the V-shaped bent bar shape between the
middle scattering protrusion and the lower scattering pro-
trusion and formed to guide the water.

[0019] The condensation duct may include: an upper
surface having a discharge port connected to the drying
device; a vertical portion extending vertically downward
from the upper surface; a curved portion extending from
the vertical portion; and a lower surface disposed at a
lower end of the curved portion and having an inlet con-
nected to the air outlet of the tub. The curved portion is
bent so that a straight line passing through a center of
the inlet on the lower surface does not pass through the
discharge port on the upper surface.

[0020] The vertical portion may include a first vertical
side surface to which the water feed pipe is connected
and a second vertical side surface facing the first vertical
side surface. The curved portion may include a first
curved side surface extending from the first vertical side
surface and a second curved side surface facing the first
curved side surface and connected to the second vertical
side surface. The curved portion may be configured so
that air flowing into the inlet on the lower surface collides
with the second curved side surface.
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[0021] The middle scattering protrusion may be dis-
posed adjacent to a top of the first curved side surface.
[0022] One end of the water feed pipe may be con-
nected to a water hole provided on one side surface of
the condensation duct. A water guide part is disposed in
front of the water hole of the condensation duct.

[0023] The water guide part may have an L shape.

[Brief Description of Drawings]
[0024]

FIG. 1is a cross-sectional view illustrating a washing
machine having a drying function according to an
embodiment of the disclosure.

FIG. 2 is a functional block diagram of a washing
machine having a drying function according to an
embodiment of the disclosure.

FIG. 3 is a side view illustrating a drying device and
a condensation duct of a washing machine having a
drying function according to an embodiment of the
disclosure.

FIG. 4 is a rear view illustrating a drying device and
a condensation duct of a washing machine having a
drying function according to an embodiment of the
disclosure.

FIG. 5 is a perspective view illustrating a condensa-
tion duct of a washing machine having a drying func-
tion according to an embodiment of the disclosure.
FIG. 6 is a rear perspective view illustrating a con-
densation duct of a washing machine having adrying
function according to an embodiment of the disclo-
sure.

FIG. 7 is a plan view illustrating a condensation duct
of a washing machine having a drying function ac-
cording to an embodiment of the disclosure.

FIG. 8 is a perspective view illustrating a condensa-
tion duct of a washing machine having a drying func-
tion according to an embodiment of the disclosure
with a front side surface separated.

FIG. 9 is a front view of the condensation duct of
FIG. 8.

FIG. 10is a cross-sectional view of the condensation
duct of FIG. 8 taken along line I-1.

FIG. 11 is a view for explaining an operation of a
condensation duct of a washing machine having a
drying function according to an embodiment of the
disclosure.

FIG. 12 is a view illustrating a case where a guide
protrusion is not provided between a middle scatter-
ing protrusion and a lower scattering protrusion of a
condensation duct of a washing machine having a
drying function according to an embodiment of the
disclosure.

FIG. 13 is a view illustrating an example of a middle
scattering protrusion provided in a condensation
duct of a washing machine having a drying function
according to an embodiment of the disclosure.
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FIG. 14 is a view illustrating an example of a middle
scattering protrusion provided in a condensation
duct of a washing machine having a drying function
according to an embodiment of the disclosure.

FIG. 15 is a view illustrating an example of a middle
scattering protrusion provided in a condensation
duct of a washing machine having a drying function
according to an embodiment of the disclosure.

[Best Mode for Carrying out the Invention]

[0025] Descriptions below, which takes into reference
the accompanying drawings, is provided to assist in a
comprehensive understanding of various embodiments
of the disclosure as defined by the claims and its equiv-
alent. Although various specific details are included to
assist in the understanding herein, the above are to be
understood as merely example embodiments. Accord-
ingly, it will be understood by those of ordinary skill in the
art that various modifications may be made to various
embodiments described herein without departing from
the scope and spirit of the disclosure. In addition, de-
scriptions on well-known functions and configurations will
be omitted for clarity and conciseness.

[0026] Terms and words used in the description below
and in the claims are not limited to its bibliographical
meaning, and are used merely to assist in a clear and
coherent understanding of the disclosure. Accordingly,
the description below on the various embodiments of the
disclosure are provided simply as examples and it will be
clear to those of ordinary skill in the art that the example
embodiments as defined by the appended claims and its
equivalent are not for limiting the disclosure.

[0027] Terms such as first and second may be used in
describing various elements, but the elements are not
limited by the above-described terms. The above-de-
scribed terms may be used only for the purpose of dis-
tinguishing one element from another element. For ex-
ample, a first element may be designated as a second
element, and likewise, a second element may be desig-
nated as a first element without exceeding the scope of
protection.

[0028] The terms used in the embodiments of the dis-
closure may be interpreted to have meanings generally
understood to one of ordinary skill in the art unless oth-
erwise defined.

[0029] In addition, terms such as ‘tip end,” ‘back end,’
‘upper part, ‘lower part,” ‘upper end,” ‘lower end,’ and the
like used in the disclosure may be defined based on the
drawings, and forms and locations of each element are
not limited by these terms.

[0030] Hereinafter,awashing machine having a drying
function according to an embodiment of the disclosure
will be described in detail with reference to the accom-
panying drawings.

[0031] FIG. 1 is a cross-sectional view illustrating a
washing machine having a drying function according to
an embodiment of the disclosure. FIG. 2 is a functional
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block diagram of a washing machine having a drying
function according to an embodiment of the disclosure.
[0032] Referringto FIGS. 1 and 2, a washing machine
having a drying function 1 includes a cabinet 10, a tub
20, a drum 30, and a drying device 60.

[0033] Thecabinet10forms the exterior of the washing
machine 1 and is formed in a substantially rectangular
parallelepiped shape. The cabinet 10 may include a front
cover 11, a rear cover 12, a left cover, a right cover, an
upper cover 13, and a lower cover 14.

[0034] The front cover 11 of the cabinet 10 is provided
with a laundry inlet 15 through which laundry may be
placed and taken out from the inside of the cabinet 10.
A door 17 is disposed in the laundry inlet 15 to be able
to open and close. A control panel configured to control
the washing machine 1 may be provided on the upper
portion of the front cover 11 of the cabinet 10.

[0035] The control panel may include a user input part
19 configured to receive user input related to the opera-
tion of the washing machine 1 from the user, a display
18 configured to display information related to the wash-
ing machine 1 and the washing process, and a processor
99 configured to control the washing machine 1.

[0036] The user input part 19 may include a plurality
of buttons for receiving user input, and may be configured
to output an electrical signal corresponding to the re-
ceived user input the processor 99.

[0037] The tub 20 is disposed inside the cabinet 10 of
the washing machine 1 and is formed in a hollow cylin-
drical shape with an opening facing the laundry inlet 15
of the front cover 11. The tub 20 may store a predeter-
mined amount of water needed for washing. The tub 20
is supported and fixed on the inner surface of the cabinet
10 by tension springs 21, oil dampers 22, etc.

[0038] Adiaphragm 25is disposed between the tub 20
and the front cover 11 of the cabinet 10. The diaphragm
25 is formed in a substantially annular shape. One end
of the diaphragm 25 is fixed to the front surface of the
tub 20 having an opening, and the other end of the dia-
phragm 25 is fixed to the inner periphery of the laundry
inlet 15 of the front cover 11 of the cabinet 10.

[0039] The diaphragm 25 prevents the washing water
contained in the tub 20 from leaking to the outside of the
tub 20 and forms a passage through the laundry passes.
In addition, the diaphragm 25 may block vibration gen-
erated when the drum 30 rotates from being transmitted
to the front cover 11 of the cabinet 10 through the tub 20.
[0040] The drum 30 is rotatably disposed inside the
tub 20 and formed in a substantially hollow cylindrical
shape. A drum opening corresponding to the laundry inlet
15 of the cabinet 10 is provided on the front surface of
the drum 30.

[0041] A plurality of through holes 31 through which
washing water may pass are provided on the side surface
of the drum 30. Accordingly, the air inside the drum 30
may be discharged into the space between the drum 30
and the tub 20 through the plurality of through holes 31
formed on the side surface of the drum 30.
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[0042] The air discharged into the space between the
drum 30 and the tub 20 may be discharged to the outside
of the tub 20 through an air outlet 23 (see FIG. 4) formed
at the rear surface of the tub 20. A condensation duct 70
may be connected to the air outlet 23 of the tub 20.
[0043] In addition, a plurality of lifts 33 capable of rais-
ing laundry 34 are provided on the inner circumferential
surface of the drum 30. The drum 30 may rotate around
its central axis by a driving device including a driving mo-
tor 35 disposed at the rear surface.

[0044] Awater supply device 40 is provided above the
tub 20 to supply water to the tub 20. A drainage device
50 is provided below the tub 20 to drain water from the
tub 20 to the outside.

[0045] The water supply device 40 includes a water
supply pipe 41 connected to an external water supply
source (not illustrated) and a water supply valve 43 that
opens and closes the water supply pipe 41. A detergent
suction part 45 is provided in the water supply pipe 41.
In addition, the water supply pipe 41 may be branched
to be connected to a water feed pipe 85.

[0046] The detergent suction part 45 is formed as a
venturi pipe. A detergent pipe 46 connected to a deter-
gent supply part 47 is provided in the middle portion of
detergent suction part 45. When the water supply valve
43 is opened and water is supplied through the water
supply pipe 41, the detergent from the detergent supply
part 47 is mixed with and dissolved in water in the deter-
gent suction part 45 by the venturi effect. Accordingly,
the water mixed with detergent is supplied to the drum
30 through the water supply pipe 41.

[0047] The drainage device 50 may include a drain
pump 51, a first drain pipe 52, and a second drain pipe
53. The drain pump 51 is configured to suck water from
the tub 20. One end of the first drain pipe 52 is connected
to the lower portion of the tub 20, and the other end there-
of is connected to the drain pump 51 to guide water in
the tub 20 to the drain pump 51. One end of the second
drain pipe 53 is connected to the drain pump 51, and the
other end thereof extends outside the cabinet 10 to dis-
charge water from the tub 20 to the outside. Accordingly,
when the drain pump 51 operates, the water in the tub
20 is discharged to the outside of the washing machine
1 through the first drain pipe 52 and the second drain
pipe 53.

[0048] The drying device 60 may be disposed on the
upper side of the tub 20 to dry the laundry 34 washed by
the drum 30. The drying device 60 is configured to heat
the air discharged from the tub 20 and to circulate hot
air, thatis, heated air into the inside of the tub 20, thereby
drying the laundry 34 located inside the drum 30. In other
words, the drying device 60 is configured to supply heat-
ed air into the inside of the tub 20.

[0049] Hereinafter, the drying device 60 of the washing
machine 1 having a dry function according to an embod-
iment of the disclosure will be described with reference
to FIGS. 3 and 4.

[0050] FIG. 3 is a side view illustrating a drying device
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and a condensation duct of a washing machine having
a drying function according to an embodiment of the dis-
closure. FIG. 4 is a rear view illustrating a drying device
and a condensation duct of a washing machine having
a drying function according to an embodiment of the dis-
closure.

[0051] Referring to FIGS. 3 and 4, the drying device
60 includes a blowing fan 61, a drying duct 63, and a
discharge duct 65.

[0052] Theblowingfan61 is configured to suck air from
the tub 20 and supply the air to the drying duct 63. The
condensation duct 70 is disposed at the suction port of
the blowing fan 61. One end of the condensation duct 70
is connected to the suction port of the blowing fan 61,
and the other end of the condensation duct 70 is con-
nected to the tub 20. In other words, the condensation
duct 70 connects the air outlet 23 provided in the tub 20
and the drying device 60.

[0053] The condensation duct 70 may be formed to
condense water vapor contained in the high-temperature
and humid air discharged from the tub 20 and discharge
the air from which the water vapor has been removed
toward the blowing fan 61.

[0054] The water feed pipe 85 is disposed at the upper
portion of the condensation duct 70. The water feed pipe
85 may be formed to supply water into the inside of the
condensation duct 70. The water supplied into the con-
densation duct 70 through the water feed pipe 85 comes
into contact with the air passing through the inside of the
condensation duct 70, and condenses and removes
moisture contained in the air.

[0055] Therefore, when the blowing fan 61 operates,
the moisture air containing water vapor discharged from
the tub 20 moves along the condensation duct 70 and
the water vapor is condensed and removed from the
moisture air. The air from which the water vapor has been
removed is sucked into the blowing fan 61. The detailed
structure of the condensation duct 70 will be described
later.

[0056] The drying duct 63 is connected to the outlet of
the blowing fan 61, heats the air being supplied by the
blowing fan 61, and discharges the heated air to the dis-
charge duct 65. For this purpose, a heater 64 (see FIG.
1) may be disposed inside the drying duct 63.

[0057] The air flowing into the drying duct 63 by the
blowing fan 61 is heated while passing through the heater
64 disposed inside the drying duct 63 and becomes hot
air, that is, heated air.

[0058] The discharge duct 65 is connected to one end
of the drying duct 63 and connects the drying duct 63
and the diaphragm 25. An opening 26 to which the dis-
charge port of the discharge duct 65 is connected is pro-
vided at the upper portion of the diaphragm 25.

[0059] The discharge duct 65 may be bent depending
on the shape and arrangement of the tub 20 and the
diaphragm 25 to connect one end of the drying duct 63
and the diaphragm 25. In the case of the drying device
60 shown in FIG. 3, an end portion of the discharge duct
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65 is formed in a curved shape.

[0060] Accordingly, the heated air discharged from the
drying duct 63 is discharged into the inside of the dia-
phragm 25 through the discharge duct 65. Because the
diaphragm 25 is in communication with the opening of
the drum 30, the heated air discharged from the dis-
charge duct 65 is supplied to the inside of the drum 30
to dry the laundry 34.

[0061] The condensation duct 70, the blowing fan 61,
the drying duct 63, and the discharge duct 65 form a
circulation flow path that communicates the frontandrear
sides ofthe tub 20. Therefore, the moisture air discharged
from the rear surface of the tub 20 is dried and heated
while moving along the condensation duct 70, the blow-
ing fan 61, the drying duct 63, and the discharge duct 65,
and is returned to the front of the drum 30. The high-
temperature dry air supplied to the front of the drum 30
dries the laundry 34 inside the drum 30 as it passes
through the drum 30.

[0062] Hereinafter, the condensation duct 70 disposed
in the washing machine having a drying function 1 ac-
cording to an embodiment of the disclosure will be de-
scribed in detail with reference to FIGS. 5, 6, and 7.
[0063] FIG. 5 is a perspective view illustrating a con-
densation duct of a washing machine having a drying
function according to an embodiment of the disclosure.
FIG. 6 is a rear perspective view illustrating a condensa-
tion duct of a washing machine having a drying function
according to an embodiment of the disclosure. FIG. 7 is
aplan view illustrating a condensation duct of a washing
machine having a drying function according to an em-
bodiment of the disclosure.

[0064] The condensation duct 70 is formed to remove
moisture from the high-temperature and humid air dis-
charged from the tub 20 and discharge the dehumidified
air to the drying device 60.

[0065] The condensation duct 70 is formed to con-
dense moisture such as water vapor contained in the
moisture air by bringing low-temperature water into con-
tact with the high-temperature and humid air discharged
from the tub 20. The air from which moisture has been
removed moves upward along the condensation duct 70
and flows into the drying device 60.

[0066] Referring to FIG. 4, the condensation duct 70
is disposed to communicate with the drying device 60
and the tub 20. One end of the condensation duct 70 is
connected to the blowing fan 61 of the drying device 60,
and the other end thereof is connected to a connection
duct 80.

[0067] The connection duct 80 may be formed as an
angle pipe bent at approximately 90 degrees. One end
of the connection duct 80 is connected to the air outlet
23 provided at the rear surface of the tub 20, and the
other end of the connection duct 80 is connected to the
lower end of the condensation duct 70. An expansion
and contraction part may be provided in the portion of
the connection duct 80 connected to the lower end of the
condensation duct 70.
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[0068] Accordingly, the high-temperature and humid
air discharged from the air outlet 23 of the tub 20 may
flow into the lower end of the condensation duct 70
through the connection duct 80.

[0069] The condensation duct 70 is thin and may be
formed in the shape of a substantially quadrangle pipe
with a curved portion 74. In other words, the condensation
duct 70 may be formed to have a rectangular cross-sec-
tion.

[0070] ReferringtoFIGS.5,6,and 7, the condensation
duct 70 includes an upper surface 71 on which a dis-
charge port 71a connected to the drying device 60 is
provided. The discharge port 71a may be connected to
the suction port of the blowing fan 61 of the drying device
60.

[0071] The condensation duct 70 includes a vertical
portion 73 extending vertically downward from the upper
surface 71 and the curved portion 74 extending from the
vertical portion 73. The curved portion 74 may be bent
at a predetermined curvature with respect to the vertical
portion 73.

[0072] The condensation duct 70 includes a lower sur-
face 72 that is provided at the lower end of the curved
portion 74 and has an inlet 72a communicating with the
airoutlet 23 of the tub 20. The inlet 72a may be connected
to the air outlet 23 formed at the rear surface of the tub
20 through the connection duct 80.

[0073] The condensation duct 70 may be formed so
that air flowing into the inlet 72a of the lower surface 72
is notimmediately discharged through the discharge port
71a of the upper surface 71. To this end, the curved por-
tion 74 of the condensation duct 70 may be formed so
that the inlet 72a of the lower surface 72 and the dis-
charge port 71a of the upper surface 71 do not face each
other.

[0074] Referring to FIG. 7, the condensation duct 70
is formed so that the projection surface of the discharge
port 71a of the upper surface 71 does not overlap the
inlet 72a of the lower surface 72. In other words, the
curved portion 74 of the condensation duct 70 may be
bent so that the virtual straight line CL passing through
the center of the inlet 72a of the lower surface 72 does
not pass through the discharge port 71a of the upper
surface 71.

[0075] When the condensation duct 70 includes the
curved portion 74 as described above, the air flowing into
the inlet 72a of the lower surface 72 is not directly dis-
charged through the discharge port 71a of the upper sur-
face 71, but first collides with the inner surface of the
curved portion 74 and then is discharged through the
discharge port 71a of the upper surface 71. When the air
flowing into the inlet 72a of the lower surface 72 collides
with the inner surface of the curved portion 74, moisture
contained in the air may be condensed.

[0076] The water feed pipe 85 that supplies water into
the inside of the condensation duct 70 may be disposed
on one side surface of the condensation duct 70. The
water feed pipe 85 may be disposed on one side surface

10

15

20

25

30

35

40

45

50

55

of the vertical portion 73 of the condensation duct 70. A
water hole 88 to which the water feed pipe 85 is connect-
ed may be provided on one side surface of the conden-
sation duct 70.

[0077] Hereinafter, the internal structure of the con-
densation duct 70 will be described in detail with refer-
ence to FIGS. 8, 9, and 10.

[0078] FIG. 8 is a perspective view illustrating a con-
densation duct of a washing machine having a drying
function according to an embodiment of the disclosure
with a front side separated. FIG. 9 is a front view of the
condensation duct of FIG. 8. FIG. 10 is a cross-sectional
view of the condensation duct of FIG. 8 taken along line
I-1.

[0079] The condensation duct 70 includes a front sur-
face 75, a rear surface 76, a upper surface 71, a lower
surface 72, a left surface 77, and a right surface 78.
[0080] The rear surface 76, the upper surface 71, the
lower surface 72, the left surface 77, and the right surface
78 are formed as a single body to form a channel through
which air flows.

[0081] The frontsurface 75 and the rear surface 76 are
formed in shapes corresponding to each other and are
disposed parallel to each other. The front surface 75 may
be formed to cover the upper side of the channel. For
example, the front surface 75 may be formed as a cover
that covers the upper side of the channel.

[0082] The upper surface 71 of the condensation duct
70 is disposed at the upper end of the rear surface 76,
and is provided with the discharge port 71a connected
to the drying device 60. The discharge port 71a may be
connected to the suction port of the blowing fan 61 of the
drying device 60. The discharge port 71a may be formed
in a circular shape to correspond to the suction port of
the blowing fan 61.

[0083] The left surface 77 and the right surface 78 of
the condensation duct 70 are disposed on the left and
right sides of the rear surface 76. The upper ends of the
left surface 77 and right surface 78 are connected to the
upper surface 71. The water feed pipe 85 may be dis-
posed at the upper portion of the right surface 78.
[0084] The left surface 77 and the right surface 78 of
the condensation duct 70 may be formed of the vertical
portion 73 and the curved portion 74.

[0085] The vertical portion 73 may include a first ver-
tical side surface 73-1 to which the water feed pipe 85 is
connected and a second vertical side surface 73-2 facing
the first vertical side surface 73-1.

[0086] The curved portion 74 may include afirst curved
side surface 74-1 extending from the first vertical side
surface 73-1 and a second curved side surface 74-2 fac-
ing the first curved side surface 74-1 and connected to
the second vertical side surface 73-2.

[0087] The gap between the first curved side surface
74-1 and the second curved side surface 74-2 may be
narrower than the gap between the first vertical side sur-
face 73-1 and the second vertical side surface 73-2. The
gap between the first curved side surface 74-1 and the
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second curved side surface 74-2 may be formed to widen
from the bottom to the top.

[0088] The upper portion of the second curved side
surface 74-2 may include a connection portion 74-3
curved in the opposite direction so as to be connected
to the second vertical side surface 73-2.

[0089] The first vertical side surface 73-1 and the first
curved side surface 74-1 form the right surface 78 of the
condensation duct 70. The second vertical side surface
73-2 and the second curved side surface 74-2 form the
left surface 77 of the condensation duct 70.

[0090] The lower surface 72 of the condensation duct
70 is disposed at the lower end of the rear surface 76,
and is provided with the inlet 72a connected to the tub
20. The lower surface 72 is connected to the lower ends
of the left surface 77 and the right surface 78.

[0091] The inlet 72a is connected to one end of the
connection duct 80 disposed in the air outlet 23 of the
tub 20. Accordingly, the inlet 72a of the lower surface 72
may communicate with the air outlet 23 of the tub 20.
[0092] An insertion ring portion 81 that is inserted into
and coupled to the connection duct 80 is formed to pro-
trude downward from the lower surface 72 of the con-
densation duct 70. The insertion ring portion 81 may be
formed around the inlet 72a.

[0093] The inlet 72a of the lower surface 12 may be
formed to face the second curved side surface 74-2. In
other words, the inlet 72a is formed so that all virtual
straight lines extending parallel to the center line CL of
the inlet 72a from the inner circumferential surface of the
inlet 72a interfere with the second curved side surface
74-2 and do notinterfere with the first curved side surface
74-1. Accordingly, the air flowing into the inlet 72a of the
lower surface 72 collides with the second curved side
surface 74-2.

[0094] In other words, the condensation duct 70 may
be formed so that the air flowing into the inlet 72a of the
lower surface 72 collides with the inner surface of the
curved portion 74 facing the inlet 72a.

[0095] A scattering protrusion 90 may be disposed on
the inner surface of the condensation duct 70 to scatter
water supplied from the water feed pipe 85 and bring the
scattered water into contact with the air flowing into the
inlet 72a.

[0096] For example, a middle scattering protrusion 91
and a lower scattering protrusion 92 may be disposed on
the inner surface of the one side surface of the conden-
sation duct 70. In detail, the middle scattering protrusion
91 and the lower scattering protrusion 92 may be dis-
posed on the inner surface of the right surface 78 of the
condensation duct 70.

[0097] The middle scattering protrusion 91 is provided
in the middle of the inner surface of the one side surface
of the condensation duct 70, and may be formed to scat-
ter water supplied from the water feed pipe 85 and flowing
along the one side surface of the condensation duct 70.
[0098] The middle scattering protrusion 91 may be
formed in a size corresponding to the width of one side
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surface of the condensation duct 70. In other words, the
middle scattering protrusion 91 is formed to cover the
entire width of one side surface of the condensation duct
70. When the middle scattering protrusion 91 is formed
to have a size corresponding to the width of one side
surface of the condensation duct 70, water flowing along
the one side surface of the condensation duct 70 may
collide with the middle scattering protrusion 91 and scat-
ter.

[0099] The middle scattering protrusion 91 may be dis-
posed adjacent to the top of the curved portion 74. For
example, the middle scattering protrusion 91 may be dis-
posed adjacent to the top of the inner surface of the first
curved side surface 74-1. In detail, the middle scattering
protrusion 91 may be disposed at the top of the inner
surface of the first curved side surface 74-1. Alternatively,
the middle scattering protrusion 91 may be disposed
slightly below the top of the inner surface of the first
curved side surface 74-1.

[0100] The middle scattering protrusion 91 may be
formed in a bar shape. The middle scattering protrusion
91 may be formed in a straight bar shape. The length of
the straight bar may have the same size as the width of
the first curved side surface 74-1.

[0101] The height of the middle scattering protrusion
91 may be formed so that when water flowing downward
along the first curved side surface 74-1 collides with the
middle scattering protrusion 91, the water scatters. When
the height of the middle scattering protrusion 91 is too
high, the middle scattering protrusion 91 may act as re-
sistance to air passing through the condensation duct
70. When the height of the middle scattering protrusion
91 istoolow, water does not scatter. Therefore, the height
of the middle scattering protrusion 91 may be set to 1
mm to 60 mm.

[0102] The lower scattering protrusion 92 is disposed
below the middle scattering protrusion 91 on the inner
surface of the one side surface of the condensation duct
70,and may be formed to scatter water flowing downward
past the middle scattering protrusion 91.

[0103] The lower scattering protrusion 92 may be
formed on the lower surface 72 of the condensation duct
70. The lower scattering protrusion 92 may be formed to
block a portion of the inlet 72a. The lower scattering pro-
trusion 92 may be formed to block a portion of the inlet
72a adjacentto one end of the lower surface 72 connect-
ed to the first curved side surface 74-1.

[0104] When the lower scattering protrusion 92 is pro-
vided at the inlet 72a, the water flowing down along the
first curved side surface 74-1 collides with the lower scat-
tering protrusion 92 and scatters, and the scattered water
contacts the air flowing into the inlet 72a.

[0105] A guide protrusion 93 may be formed on the
inner surface of one side surface of the condensation
duct 70 between the middle scattering protrusion 91 and
the lower scattering protrusion 92. The guide protrusion
93 may be formed to guide water flowing over the middle
scattering protrusion 91 to the lower scattering protrusion
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92.

[0106] The upper end of the guide protrusion 93 may
be connected to the middle scattering protrusion 91, and
the lower end of the guide protrusion 93 may be formed
adjacent to the lower scattering protrusion 92. In other
words, the lower end of the guide protrusion 93 may be
formed so as not to contact the lower scattering protru-
sion 92.

[0107] The guide protrusion 93 may be formed in a bar
shape. The guide protrusion 93 may be formed in a
straight bar shape. The guide protrusion 93 may be
formed integrally with the middle scattering protrusion 91.
[0108] The guide protrusion 93 may be connected to
the center of the middle scattering protrusion 91. Then,
the middle scattering protrusion 91 and the guide protru-
sion 93 form a T-shape. In this case, a furrow 94 may be
formed along the entire length on the upper surface of
the middle scattering protrusion 91 and the upper surface
of the guide protrusion 93.

[0109] The height of the guide protrusion 93 may be
formed to guide water flowing over the middle scattering
protrusion 91 to the lower scattering protrusion 92. The
guide protrusion 93 may be formed at the same height
as the middle scattering protrusion 91. For example, the
height of the guide protrusion 93 may be set to 1 mm to
60 mm.

[0110] In this way, when the guide protrusion 93 is dis-
posed between the middle scattering protrusion 91 and
the lower scattering protrusion 92, the water flowing over
the middle scattering protrusion 91 moves downward
along the guide protrusion 93, collides with the lower scat-
tering protrusion 92, and scatters. When the guide pro-
trusion 93 is disposed, the amount of water scattered by
the lower scattering protrusion 92 may be increased.
[0111] As described above, when two scattering pro-
trusions 90, that is, the middle scattering protrusion 91
and the lower scattering protrusion 92, are disposed on
the first curved side surface 74-1 of the condensation
duct 70, the water supplied from the water feed pipe 85
is scattered twice by the middle scattering protrusion 91
and the lower scattering protrusion 92, so that the contact
area between water and air flowing into the inlet 72a may
be increased. Therefore, the condensation efficiency of
the condensation duct 70 may be increased.

[0112] Meanwhile, a groove portion 79 may be provid-
ed in the curved portion 74 of the one side surface of the
condensation duct 70, that is, the side surface where the
water feed pipe 85 is disposed. The curved portion 74 of
the one side surface of the condensation duct 70 may be
formed in a groove shape over the entire width. In other
words, the groove portion 79 may be formed by forming
the cross-section of the curved portion 74 into a wide V
shape. Here, the wide V shape refers to a case where
the central angle of the V is greater than 100 degree and
less than 180 degrees.

[0113] For example, the first curved side surface 74-1
of the condensation duct 70 may include the groove por-
tion 79. The groove portion 79 may be formed from the
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lower end of the first curved side surface 74-1 to more
than half the length of the first curved side surface 74-1.
In the case of this embodiment, the length of the groove
portion 79 may be formed to be approximately 2/3 of the
length of the first curved side surface 74-1.

[0114] As illustrated in FIG. 10, the entire width of the
first curved side surface 74-1 may be formed in a groove
shape. In other words, the cross-section of the portion of
the first curved side surface 74-1 where the groove por-
tion 79 is formed may be formed in a wide V shape.
[0115] The lower end of the groove portion 79 of the
first curved side surface 74-1 is connected to the lower
surface 72 of the condensation duct 70.

[0116] Accordingly, the portion between the middle
scattering protrusion 91 and the lower scattering protru-
sion 92 on one side surface of the condensation duct 70
may be formed in a V-shaped cross-section.

[0117] As described above, when the first curved side
surface 74-1 is formed in a groove shape with a wide V-
shaped cross-section, water supplied from the water feed
pipe 85 may flow along the center of the wide V-shape
of the first curved side surface 74-1.

[0118] In addition, the middle scattering protrusion 91
may be disposed adjacent to the top of the first curved
side surface 74-1 having a wide V-shaped cross-section.
In this case, the middle scattering protrusion 91 may be
bent into a V-shape to correspond to the wide V-shaped
cross-section of the first curved side surface 74-1. For
example, the middle scattering protrusion 91 may be
formed in a V-shaped bent bar shape.

[0119] In addition, the guide protrusion 93 disposed
between the middle scattering protrusion 91 and the low-
er scattering protrusion 92 may be disposed at the center
of the V-shape of the first curved side surface 74-1.
[0120] The water feed pipe 85 may be connected to
one side surface of the condensation duct 70. The con-
densation duct 70 and the water feed pipe 85 may form
a condenser that condenses high-temperature and hu-
mid air containing water vapor.

[0121] For example, one end of the water feed pipe 85
is connected to a water hole 88 provided on one side
surface of the condensation duct 70. In detail, the water
feed pipe 85 may be connected to the water hole 88
formed in the first vertical side surface 73-1 of the right
surface 78 of the condensation duct 70.

[0122] A water guide part 87 may be disposed in front
of the water hole 88 of the condensation duct 70. The
water guide part 87 guides the water suppled from the
water hole 88 to flow down the condensation duct 70. To
this end, the water guide part 87 may be formed by bend-
ing a flat plate into an L shape. The water guide part 87
may be disposed on the inner surface of the first vertical
side surface 73-1 of the right surface 78 of the conden-
sation duct 70.

[0123] The other end of the water feed pipe 85 may be
connected to the water supply pipe 41. A condensation
valve 86 configured to open and close the water feed
pipe 85 may be disposed in the water feed pipe 85. When
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the condensation valve 86 is opened, the water feed pipe
85 is opened, and thus water is supplied from the water
supply pipe 41 to the condensation duct 70. When the
condensation valve 86 is closed, the water feed pipe 85
is blocked, and thus water is not supplied to the conden-
sation duct 70.

[0124] The condensation valve 86 may be controlled
by the processor 99 to open intermittently rather than
always. In detail, the processor 99 may control the con-
densation valve 86 to turn on/off at regular intervals. For
example, the condensation valve 86 may be turned on/off
from 40/20 seconds to 55/5 seconds. Here, 40/20 sec-
onds means that the condensation valve 86 is turned on
for 40 seconds and turned off for 20 seconds. 55/5 sec-
onds means that the condensation valve 86 is turned on
for 55 seconds and turned off for 5 seconds.

[0125] Hereinafter, the operation of the condensation
duct 70 of the washing machine having a drying function
1 according to an embodiment of the disclosure having
the above structure will be described with respect to FIG.
11.

[0126] FIG. 11 is a view for explaining an operation of
a condensation duct of a washing machine having a dry-
ing function according to an embodiment of the disclo-
sure.

[0127] Referring to FIG. 11, high-temperature and hu-
mid air A discharged from the tub 20 flows into the inlet
72a of the condensation duct 70 and moves along the
condensation duct 70.

[0128] Meanwhile, low-temperature water W is sup-
plied from the water feed pipe 85 provided on one side
surface of the condensation duct 70. Because the water
guide part 87 is provided in front of the water feed pipe
85, the water W coming out of the water feed pipe 85
flows downward along one side surface of the conden-
sation duct 70.

[0129] The water W flowing down along one side sur-
face of the condensation duct 70, for example, the right
surface 78, collides with the middle scattering protrusion
91 provided on the first curved side surface 74-1 and
scatters.

[0130] The water W scattered by the middle scattering
protrusion 91 comes into contact with the high-tempera-
ture and humid air A passing through the condensation
duct 70. When the scattered low-temperature water W
comes into contact with the high-temperature and humid
air A, the temperature of the air decreases, so the mois-
ture contained in the air easily condenses to form con-
densate and may be removed.

[0131] Thewater W thathas gone over the middle scat-
tering protrusion 91 moves downward along the guide
protrusion 93, collides with the lower scattering protru-
sion 92 provided at the lower end of the first curved side
surface 74-1, and scatters.

[0132] The water W scattered by the lower scattering
protrusion 92 comes into contact with the high-tempera-
ture and humid air A flowing in through the inlet 72a.
When the scattered low-temperature water W comes into
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contact with the high-temperature and humid air A, the
temperature of the air decreases, so the moisture con-
tained in the air easily condenses to form condensate
and may be removed.

[0133] In the condensation duct 70 according to this
disclosure, water for condensing moisture contained in
high-temperature and humid air is scattered twice by two
scattering protrusions 90, that is, the middle scattering
protrusion 91 and the lower scattering protrusion 92, so
that the contact area between the high-temperature and
humid air and the water increases. Therefore, the con-
densation duct 70 according to this disclosure may have
improved condensation efficiency.

[0134] The air, in which moisture has been removed
and the temperature has been lowered by the water scat-
tered twice, is discharged through the discharge port 71a
of the condensation duct 70. The air discharged from the
discharge port 71a of the condensation duct 70 is sucked
into the blowing fan 61.

[0135] The blowing fan 61 discharges the sucked air
into the drying duct 63. Because the drying duct 63 is
provided with the heater 64, the air is heated while pass-
ing through the drying duct 63 and becomes heated air,
that is, hot air.

[0136] The heated air is supplied into the drum 30
through the discharge duct 65. The heated air supplied
into the drum 30 comes into contact with the laundry 34
located within the drum 30 and dries the laundry 34.
[0137] The air that dried the laundry 34 in the drum 30
is discharged into the space between the drum 30 and
the tub 20 through the plurality of through holes 31 on
the side surface of the drum 30.

[0138] The high-temperature and humid air discharged
into the space between the drum 30 and the tub 20 is
discharged through the air outlet 23 provided at the rear
surface of the tub 20.

[0139] The air outlet 23 at the rear surface of the tub
20 is provided with the connection duct 80 connected to
the condensation duct 70, so the high-temperature and
humid air discharged from the tub 20 flows into the con-
densation duct 70.

[0140] The air flowing into the condensation duct 70
dries the laundry 34 located inside the drum 30 while
repeating the above-described process.

[0141] In the above, the case where the guide protru-
sion 93 is provided between the middle scattering pro-
trusion 91 and the lower scattering protrusion 92 has
been described. However, in another embodiment of the
disclosure, the guide protrusion 93 may not be provided
between the middle scattering protrusion 91 and the low-
er scattering protrusion 92.

[0142] FIG. 12 is a view illustrating a case where a
guide protrusion is not provided between a middle scat-
tering protrusion and a lower scattering protrusion of a
condensation duct of a washing machine having a drying
function according to an embodiment of the disclosure.
[0143] Referring to FIG. 12, the guide protrusion 93 is
not disposed between the middle scattering protrusion
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91 and the lower scattering protrusion 92. In this case,
the water going over the middle scattering protrusion 91
flows along the center of the wide V-shaped cross-sec-
tion formed on the first curved side surface 74-1 between
the middle scattering protrusion 91 and the lower scat-
tering protrusion 92, that is, the groove portion 79.
[0144] Accordingly, the water going over the middle
scattering protrusion 91 moves downward along the
groove portion 79, collides with the lower scattering pro-
trusion 92, and scatters.

[0145] However, as illustrated in FIG. 12, when there
is no guide protrusion 93 between the middle scattering
protrusion 91 and the lower scattering protrusion 92, the
condensation efficiency may be lower than in the case
where the guide protrusion 93 is provided between the
middle scattering protrusion 91 and the lower scattering
protrusion 92 as in the above-described embodiment.
[0146] In the above, the case where the middle scat-
tering protrusion 91 is formed in a bar shape has been
described, but the shape of the middle scattering protru-
sion 91 is not limited thereto. The middle scattering pro-
trusion 91 may be formed in various shapes as long as
it can scatter water flowing down along one side surface
of the condensation duct 70.

[0147] Hereinafter, the middle scattering protrusion 91
of various shapes will be described with reference to
FIGS. 13, 14, and 15.

[0148] FIG. 13 is a view illustrating an example of a
middle scattering protrusion provided in a condensation
duct of a washing machine having a drying function ac-
cording to an embodiment of the disclosure.

[0149] Referring to FIG. 13, the middle scattering pro-
trusion 91 may be formed in an approximately V shape.
In this case, the width of the top of the V shape may be
formed to correspond to the width of the first curved side
surface 74-1. Then, the water flowing down from the wa-
ter feed pipe 85 along the first curved side surface 74-1
may collide with the V-shaped middle scattering protru-
sion 91 and scatter.

[0150] In addition, the bottom of the middle scattering
protrusion 91 formed in the V shape may be connected
to the guide protrusion 93. Accordingly, the water going
over the middle scattering protrusion 91 may move to the
lower scattering protrusion 92 along the guide protrusion
93.

[0151] The water moving along the guide protrusion
93 may be scattered secondarily by the lower scattering
protrusion 92.

[0152] FIG. 14 is a view illustrating an example of a
middle scattering protrusion provided in a condensation
duct of a washing machine having a drying function ac-
cording to an embodiment of the disclosure.

[0153] Referring to FIG. 14, the middle scattering pro-
trusion 91 may be formed in an approximately U shape.
In this case, the width of the upper end of the U shape
may be formed to correspond to the width of the first
curved side surface 74-1. Then, the water flowing down
from the water feed pipe 85 along the first curved side
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surface 74-1 may collide with the U-shaped middle scat-
tering protrusion 91 and scatter.

[0154] In addition, the lower end of the middle scatter-
ing protrusion 91 formed in the U shape may be connect-
ed to the guide protrusion 93. Accordingly, the water go-
ing over the middle scattering protrusion 91 may move
to the lower scattering protrusion 92 along the guide pro-
trusion 93.

[0155] The water moving along the guide protrusion
93 may be scattered secondarily by the lower scattering
protrusion 92.

[0156] FIG. 15 is a view illustrating an example of a
middle scattering protrusion provided in a condensation
duct of a washing machine having a drying function ac-
cording to an embodiment of the disclosure.

[0157] Referring to FIG. 15, the middle scattering pro-
trusion 91 may be formed in an approximately W shape.
In this case, the width of the upper end of the W shape
may be formed to correspond to the width of the first
curved side surface 74-1. Then, the water flowing down
from the water feed pipe 85 along the first curved side
surface 74-1 may collide with the W-shaped middle scat-
tering protrusion 91 and scatter.

[0158] In addition, the lower end of the middle scatter-
ing protrusion 91 formed in the W shape may be con-
nected to the guide protrusion 93. Accordingly, the water
going over the middle scattering protrusion 91 may move
to the lower scattering protrusion 92 along the guide pro-
trusion 93.

[0159] The water moving along the guide protrusion
93 may be scattered secondarily by the lower scattering
protrusion 92.

[0160] As described above, in the washing machine
having a drying function, the water supplied to the con-
densation duct 70 scatters twice, so the contact area be-
tween the water and air containing water vapor passing
through the condensation duct 70 may be increased. Ac-
cordingly, the condenser of the washing machine having
a drying function according to an embodiment of the dis-
closure may have improved condensation efficiency.
[0161] While the disclosure has been illustrated and
described with reference to various example embodi-
ments thereof, it will be understood that the various ex-
ample embodiments are intended to be illustrative, not
limiting. It will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the true spirit and full
scope of the disclosure, including the appended claims
and their equivalents.

Claims

1. A washing machine having a drying function com-
prising:

a cabinet;
atub disposed inside the cabinetand configured
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to store water;

adrying device disposed above the tub and con-
figured to supply heated air into the tub;

a condensation duct that connects an air outlet
provided in the tub and the drying device and
guides air discharged from the tub to the drying
device;

a water feed pipe connected to an upper portion
of the condensation duct and configured to sup-
ply water into the condensation duct;

amiddle scattering protrusion provided in a mid-
dle of an inner surface of one side surface of the
condensation duct and formed to scatter water
flowing along the one side surface; and
alower scattering protrusion disposed below the
middle scattering protrusion and formed to scat-
ter water flowing downward pastthe middle scat-
tering protrusion.

The washing machine having a drying function of
claim 1, wherein

the condensation duct has a rectangular cross-sec-
tion.

The washing machine having a drying function of
claim 2, further comprising:

a guide protrusion disposed between the middle
scattering protrusion and the lower scattering pro-
trusion on the inner surface of the one side surface
of the condensation duct and formed to guide the
water.

The washing machine having a drying function of
claim 3, wherein

an upper end of the guide protrusion is connected
to the middle scattering protrusion, and a lower end
of the guide protrusion is formed adjacent to the low-
er scattering protrusion.

The washing machine having a drying function of
claim 2, wherein

the middle scattering protrusion has a size corre-
sponding to a width of the one side surface of the
condensation duct.

The washing machine having a drying function of
claim 5, wherein
the middle scattering protrusion has a bar shape.

The washing machine having a drying function of
claim 5, wherein

a height of the middle scattering protrusion is 1 mm
to 60 mm.

The washing machine having a drying function of
claim 1, wherein

a portion between the middle scattering protrusion
and the lower scattering protrusion on one side sur-

10

15

20

25

30

40

45

55

12

10.

1.

12.

13.

14.

20

face of the condensation duct has a V-shaped cross-
section.

The washing machine having a drying function of
claim 8, wherein

the middle scattering protrusion has a V-shaped bent
bar shape.

The washing machine having a drying function of
claim 9, further comprising:

a guide protrusion disposed at a center of a V of the
V-shaped bent bar between the middle scattering
protrusion and the lower scattering protrusion and
formed to guide water.

The washing machine having a drying function of
claim 1, wherein
the condensation duct includes:

an upper surface having a discharge port con-
nected to the drying device;

a vertical portion extending vertically downward
from the upper surface;

a curved portion extending from the vertical por-
tion; and

a lower surface disposed at a lower end of the
curved portion and having an inlet connected to
the air outlet of the tub,

wherein the curved portion is bent so that a
straight line passing through a center of the inlet
on the lower surface does not pass through the
discharge port on the upper surface.

The washing machine having a drying function of
claim 11,

wherein the vertical portion includes a first ver-
tical side surface to which the water feed pipe
is connected and a second vertical side surface
facing the first vertical side surface,

wherein the curved portion includes a first
curved side surface extending from the first ver-
tical side surface and a second curved side sur-
face facing the first curved side surface and con-
nected to the second vertical side surface, and
wherein the curved portion is configured so that
air flowing into the inlet on the lower surface col-
lides with the second curved side surface.

The washing machine having a drying function of
claim 12, wherein

the middle scattering protrusion is disposed adjacent
to a top of the first curved side surface.

The washing machine having a drying function of
claim 1, wherein

one end of the water feed pipe is connected to
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awater hole provided on one side surface of the
condensation duct, and

wherein a water guide part is disposed in front
of the water hole of the condensation duct.

15. The washing machine having a drying function of
claim 14, wherein
the water guide part has an L shape.
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