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Description
[Technical Field]

[0001] Embodiments of the present invention relate to
a washing machine capable of drying laundry and a con-
trolling method thereof.

[Background Art]

[0002] In general, a washing machine is an apparatus
configured to wash laundry inside of a tub retaining water
by rotating a drum rotatably installed in the tub to accom-
modate the laundry. The washing machine may perform
a washing cycle using water to separate pollutants from
the laundry, a rinsing cycle rinsing the laundry, a spin-
dry cycle removing water from the wet laundry, and a
drying cycle drying the laundry.

[0003] In particular, the drying cycle may use a heat-
drying method which dries the laundry by heating the air
inside of the tub and the drum. To perform the drying
cycle as mentioned above, the washing machine requires
a drying duct configured to heat the air inside of the tub
and the drum.

[0004] Typically, the drying duct is located above the
tub. In addition, the drying duct is connected to the front
upper part of the tub and the rear upper part of the tub,
and can suck in wet air from the rear upper part of the
tub and discharge the heated and dried air to the front
upper part of the tub.

[0005] As such, as the drying duct is connected to the
top of the tub, the flow of air is mainly generated at the
top of the tub. Thereby, the drying time of the washing
machine can be increased.

[0006] US 20150059202 A1 discloses a washing ma-
chine including a condensing duct and a heating duct.

[Disclosure]
[Technical Problem]

[0007] In order to overcome this problem, one aspect
of the present invention is to provide a washing machine
that can shorten the drying time by improving the drying
efficiency of the washing machine.

[0008] Oneaspectofthe presentinventionis to provide
a washing machine capable of improving the drying effi-
ciency by heating air inside a tub during a drying stroke
and at the same time rotating a drum at high speed.
[0009] Oneaspectofthe presentinventionis to provide
awashing machine that can improve the drying efficiency
by providing a condensing duct extending from the bot-
tom to the top of the rear of the tub and connecting the
condensing duct with a drying duct.

[Technical Solution]

[0010] In accordance with an aspect of the present in-
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vention, a washing machine is provided as defined in
claim 1.

[0011] Inaccordance with an aspect of the present dis-
closure, a controlling method of a washing machine is
provided as defined in the method independent claim.
[0012] Further embodiments are defined in the de-
pendent claims.

[Advantageous Effects]

[0013] According to the embodiments of the invention,
a washing machine that can shorten the drying time by
improving the drying efficiency of the washing machine
is provided.

[0014] According to the embodiments of the invention,
a washing machine capable of improving the drying effi-
ciency by heating the air inside the tub during the drying
stroke and at the same time rotating the drum at high
speed is provided.

[0015] According to the embodiments of the invention,
awashing machine that can improve the drying efficiency
by providing a condensing duct extending from the bot-
tom to the top of the rear of the tub and connecting the
condensing duct with the drying duct is provided.

[Description of Drawings]
[0016]

FIG. 1 illustrates an appearance of a washing ma-
chine in accordance with an embodiment of the
present invention.

FIG. 2 is a side cross-sectional view of a configura-
tion of a washing machine in accordance with an
embodiment of the present invention.

FIG. 3 is an exploded perspective view of a drying
duct of a washing machine in accordance with an
embodiment of the present invention.

FIG. 4 is a perspective view of a tub rear part of a
washing machine in accordance with an embodi-
ment of the present invention.

FIG. 5 shows a cross-sectional view along line AA’
shown in FIG. 4.

FIG. 6 shows a cross-sectional view along line BB’
shown in FIG. 4.

FIG. 7 shows a cross-sectional view along line C-C
’shown in FIG. 4.

FIG. 8 shows a rear outer side of a tub of a washing
machine in accordance with an embodiment of the
present invention.
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FIG. 9 shows a cross-sectional view along line DD’
shown in FIG. 8.

FIG. 10 shows a flow of water and airin a condensing
duct according to one embodiment.

FIG. 11 shows a flow of water and airin a condensing
duct according to another embodiment.

FIG. 12 shows a configuration of a washing machine
in accordance with an embodiment of the present
invention.

FIG. 13 shows an operation of a washing machine
according to one embodiment.

FIG. 14 shows adrying cycle performed by awashing
machine according to one embodiment.

FIG. 15 shows operations of each of the components
of as washing machine by the drying cycle shown in
FIG. 14.

FIGS. 16 and 17 show residual moisture by a heating
/ dehydration operation shown in FIG. 14.

FIG. 18 shows the drying time according to a tub
temperature.

FIG. 19 illustrates a filter cleaning operation of a
washing machine according to one embodiment.

FIG. 20 shows the amount of water entering a drum
during filter cleaning according to a rotational speed
of the drum.

FIG. 21 is a side cross-sectional view of a washing
machine according to one embodiment.

FIG. 22 illustrates a configuration of a washing ma-
chine according to one embodiment.

[Best Mode]

[0017] The following detailed description is provided
to assist the reader in gaining a comprehensive under-
standing of the methods, apparatuses, and/or systems
described herein. Accordingly, various changes, modifi-
cations, and equivalents of the methods, apparatuses,
and/or systems described herein will be suggested to
those of ordinary skill in the art. The progression of
processing operations described is an example; howev-
er, the sequence of and/or operations is not limited to
that set forth herein and may be changed as is known in
the art, with the exception of operations necessarily oc-
curring in a particular order. In addition, respective de-
scriptions of well-known functions and constructions may
be omitted for increased clarity and conciseness.
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[0018] Additionally, exemplary embodiments will now
be described more fully hereinafter with reference to the
accompanying drawings. The exemplary embodiments
may, however, be embodied in many different forms and
should not be construed as being limited to the embod-
iments set forth herein. These embodiments are provided
so that this disclosure will be thorough and complete and
will fully convey the exemplary embodiments to those of
ordinary skill in the art. Like numerals denote like ele-
ments throughout.

[0019] It will be understood that, although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one el-
ement from another. As used herein, the term "and/or,"
includes any and all combinations of one or more of the
associated listed items.

[0020] It will be understood that when an element is
referred to as being "connected," or "coupled," to another
element, it can be directly connected or coupled to the
other element or intervening elements may be present.
In contrast, when an element is referred to as being "di-
rectly connected," or "directly coupled," to another ele-
ment, there are no intervening elements present.
[0021] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting. As used herein, the singular forms
"a," "an," and "the," are intended to include the plural
forms as well, unless the context clearly indicates other-
wise.

[0022] Reference will now be made in detail to the ex-
emplary embodiments of the present disclosure, exam-
ples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to like ele-
ments throughout.

[0023] The expression, "at least one of a, b, and ¢,"
should be understood as including only a, only b, only c,
bothaandb, bothaandc, bothbandc, orallofa,b,andc.
[0024] Reference willnow be made in detail to embod-
iments of the present disclosure, examples of which are
illustrated in the accompanying drawings, wherein like
reference numerals refer to like components throughout.
[0025] FIG. 1 illustrates an appearance of a washing
machine in accordance with an embodiment of the
present disclosure. FIG. 2 is a side cross-sectional view
of a configuration of a washing machine in accordance
with an embodiment of the present disclosure. FIG. 3 is
an exploded perspective view of a drying duct of a wash-
ing machine in accordance with an embodiment of the
present disclosure.

[0026] Referring to FIGS. 1, 2 and 3, a washing ma-
chine 100 includes a cabinet 101, atub 110, a drum 120,
a drum motor 130, a water supplier 140, a water drain
150, a detergent supplier 160, and a drying duct (dryer)
200.

[0027] The cabinet 101 may accommodate compo-
nents included in the washing machine 100. Forexample,
the cabinet 101 includes the tub 110, the drum 120, the
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drum motor 130, the water supplier 140, the water drain
150, the detergent supplier 160, and the drying duct 200.
[0028] At the center of the front surface of the cabinet
101, an inlet 101a is formed to which laundry is put into
or taken out of.

[0029] The tub 110 includes atub front part 111 having
an opening 111a formed at a front surface thereof, and
a tub rear part 112 having a cylindrical shape with a
closed rear surface thereof.

[0030] The front of the tub front part 111 is provided
with the opening 111a for injecting laundry into the drum
120 provided in the tub 110 or withdrawing laundry from
the drum 120.

[0031] A diaphragm 113 is provided in the opening
111a of the tub front part 111, and the diaphragm 113
connects the opening 111a with the inlet 101a of the cab-
inet 101. In the upper portion of the diaphragm 113, a
discharge port 113a is provided for discharging air dried
by the drying duct 200 into the tub 110 / the drum 120
during a drying cycle.

[0032] The lower portion of the tub front part 111 is
connected with a drain conduit 151 extending to a drain
pump 152.

[0033] A rear wall 112a of the tub rear part 112 is pro-
vided with a bearing 112d and a bearing housing 112e
for rotatably fixing the drum motor 130.

[0034] A tub heater 114 is provided below the tub rear
part 112. The tub heater 114 may heat water accommo-
dated in the tub 110. The tub heater 114 may be operated
so that the temperature of the water accommodated in
the tub 110 is heated to a temperature set by a user.
[0035] Anupperside ofthetubrearpart112isprovided
with a suction port 112c for suctioning air inside the tub
110 / the drum 120 into the drying duct 200 during the
drying cycle. A sidewall 112b is formed with a condensing
duct 240 which guides air inside the tub 110 / the drum
120 to the suction port 112¢ during the drying cycle.

[0036] The condensing duct 240 is described in more
detail below.
[0037] The drum 120 is rotatably provided in the tub

110 and may accommodate laundry.

[0038] The drum 120 includes a cylindrical drum body
121, a drum front part 122 provided at the front of the
drum body 121, and a drum rear part 123 provided at the
rear of the drum body 121.

[0039] The inner surface of the drum body 121 pro-
vides a through hole 121a connecting the inside of the
drum 120 and the inside of the tub 110 and a lifter 121b
for raising the laundry to the upper portion of the drum
120 during the rotation of the drum 120. The drum front
part 122 is provided with an opening 122a for injecting
laundry into the drum 120 or withdrawing laundry from
the drum 120. The drum rear part 123 may be connected
to the shaft 131 of the drum motor 130 that rotates the
drum 120.

[0040] Thedrum motor 130 is provided outside the rear
wall 112a of the tub 110 and is connected to the drum
120 through the shaft 131. The shaft 131 penetrates the
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rear wall 112a of the tub 110 and is rotatably supported
by the bearing 112d and the bearing housing 112e pro-
vided in the rear wall 112a of the tub 110.

[0041] The drum motor 130 includes a stator 132 fixed
to the outside of the rear wall 112a of the tub rear part
112, and a rotor 133 rotatably provided and connected
to the shaft 131. The rotor 133 may rotate through mag-
netic interaction with the stator 132, and the rotation of
the rotor 133 may be transmitted to the drum 120 through
the shaft 131.

[0042] The drum motor 130 may include, for example,
a BrushLess Direct Current Motor (BLDC Motor) or a
Permanent Synchronous Motor (PMSM).

[0043] The water supplier 140 is provided above the
tub 110 and may supply water to the tub 110 / the drum
120.

[0044] The water supplier 140 includes a water supply
conduit 141 connected to an external water supply
source for supplying water to the tub 110, and a water
supply valve 142 provided on the water supply conduit
141.

[0045] The water supply conduit 141 may extend from
an external water supply source to a detergent compart-
ment 161 and guide water to the tub 110 via the detergent
compartment 161.

[0046] The water supply valve 142 may allow or block
the water supply from the external water source to the
tub 110 in response to an electrical signal. The water
supply valve 142 may include, for example, a solenoid
valve that opens and closes in response to the electrical
signal.

[0047] The water drain 150 is provided below the tub
110 and may discharge the water contained in the tub
110 / the drum 120 to the outside.

[0048] The water drain 150 includes the drain conduit
151 extending from the tub 110 to the outside of the cab-
inet 101 and the drain pump 152 provided on the drain
conduit 151. The drain pump 152 may pump water from
the drain conduit 151 outside the cabinet 101.

[0049] The detergent supplier 160 may be provided at
the upper side of the tub 110 and may supply detergent
to the tub 110 / the drum 120.

[0050] The detergent supplier 160 includes the deter-
gent compartment 161 for storing the detergent and a
mixing conduit 162 connecting the detergent compart-
ment 161 with the tub 110.

[0051] The detergent compartment 161 is connected
to the water supply conduit 141 and the water supplied
through the water supply conduit 141 can be mixed with
the detergent in the detergent compartment 161. The
mixture of the detergent and water may be supplied to
the tub 110 through the mixing conduit 162.

[0052] The drying duct 200 is provided on the rear wall
112a of the tub 110 and provided above the tub 110, and
may dry laundry contained in the drum 120.

[0053] The drying duct 200 includes a heating duct
210, a filter housing 220, a connecting conduit 230 and
the condensing duct 240.



7 EP 3 924 546 B1 8

[0054] The heating duct 210 is provided above the tub
110, and the air sucked from the tub 110 may be heated
while passing through the heating duct 210.

[0055] The heating duct 210 extends from the rear of
the tub 110 to the front of the tub 110. The front of the
heating duct 210 is connected to a discharge port 111b,
and the rear of the heating duct 210 is connected to the
filter housing 220.

[0056] The heating duct 210 has a tubular shape ex-
tending from the rear of the tub 110 to the front of the tub
110. A duct upper plate 211 and a duct lower plate 212
may be included. However, the shape of the heating duct
210 is not limited to that shown in FIG. 3.

[0057] A fan 213, a fan motor 214, and a duct heater
215 are provided inside the heating duct 210, that is,
between the duct upper plate 211 and the duct lower
plate 212.

[0058] The fan motor 214 may be connected to the fan
213 through a rotation shaft, and may provide rotation to
the fan 213.

[0059] The fan 213 may be provided in an opening
212a of the duct lower plate 212, and the fan 213 may
circulate air between the tub 110 and the heating duct
210 by rotation. For example, the fan 213 sucks the in-
ternal air of the tub 110 / the drum 120 from the rear of
the tub 110 to the heating duct 210 and exhausts the air
of the heating duct 210 to the front of the tub 110.
[0060] The duct heater 215 may heat air passing
through the heating duct 210. The air of the tub 110 is
sucked into the heating duct 210 by the fan 213 and may
flow into the heating duct 210. The duct heater 215 may
heat the air flowing through the heating duct 210. The
heated air may be discharged to the tub 110 by the fan
213.

[0061] The filter housing 220 is provided between the
heating duct 210 and the tub 110, and guides air sucked
from the tub 110 to the heating duct 210 through the
connecting conduit 230.

[0062] The filter housing 220 is connected to the heat-
ing duct 210. In addition, the filter housing 220 is con-
nectedtothe tub 110 through the connecting conduit 230.
[0063] The filter housing 220 has a shape in which two
cylinders are combined. The upper cylinder is connected
to the heating duct 210, and the lower cylinder is con-
nected to the connecting conduit 230. The upper cylinder
and the lower cylinder have different diameters. The cen-
tral axis of the upper cylinder does not coincide with the
central axis of the lower cylinder, and the central axis of
the upper cylinder may be disposed parallel to the central
axis of the lower cylinder. However, the shape of the filter
housing 220 is not limited to that shown in FIG. 3.
[0064] In the filter housing 220, a filter 221 is provided
to separate dust contained in the air sucked from the tub
110. For example, the filter 221 may be provided at a
portion where the upper cylinder and the lower cylinder
are connected.

[0065] The filter housing 220 is provided with a wash-
ing water nozzle 222 for spraying water to clean the filter
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221. The washing water nozzle 222 is connected to an
external water source through a washing water conduit
223, and a washing water valve 224 is provided on the
washing water conduit 223. The washing water valve 224
may allow or block the supply of water to the washing
water nozzle 222 in response to the electrical signal. The
washing water valve 224 may include, for example, a
solenoid valve that opens and closes in response to the
electrical signal.

[0066] The connecting conduit 230 may be provided
between the filter housing 220 and the tub 110 to guide
the air sucked from the tub 110 to the heating duct 210.
[0067] The connecting conduit 230 has one end con-
nected to the condensing duct 240. In more detail, the
connecting conduit 230 may be connected to the suction
port 112c¢ of the tub 110. The connecting conduit 230 is
also connected at the other end to the filter housing 220.
[0068] The connecting conduit230 may have abellows
shape to prevent vibration of the tub 110 from being trans-
mitted to the filter housing 220. However, the shape of
the connecting conduit 230 is not limited to that shown
in FIG. 3.

[0069] Hereinafter, the condensing duct 240 will be de-
scribed.
[0070] FIG. 4 is a perspective view of a tub rear part

of awashing machine in accordance with an embodiment
of the presentdisclosure. FIG. 5 shows a cross-sectional
view along line A-A’ shown in FIG. 4. FIG. 6 shows a
cross-sectional view along line B-B’ shown in FIG. 4. FIG.
7 shows a cross-sectional view along line C-C’ shown in
FIG.4.FIG. 8 shows arearouter side of a tub of a washing
machine in accordance with an embodiment of the
present disclosure. FIG. 9 shows a cross-sectional view
along line D-D’ shown in FIG. 8.

[0071] Referring to FIGS. 4, 5, 6, 7, 8 and 9, the con-
densing duct 240 is provided inside the rear wall 112a of
the tub 110.

[0072] Water vapor contained in the air may be con-
densed while the air of the tub 110 passes through the
condensing duct 240. Air heated from the heating duct
210 is supplied to the inside of the tub 110 and the drum
120 during the drying cycle, and the heated air may ab-
sorb the moisture of wet laundry contained in the drum
120.

[0073] When hotand humid air comes into contact with
cold water, the water vapor contained in the hot and hu-
mid air may condense.

[0074] The condensing duct 240 may be provided at
the rear wall 112a of the tub 110, and water for conden-
sation may be supplied to the condensing duct 240.
Therefore, the high temperature and high humidity air
inside the drum 120 may contact with water flowing along
the outer wall of the condensing duct 240, and the water
vapor contained in the high temperature and high humid-
ity air may be condensed.

[0075] ReferringtoFIGS.4,5,6 and7,the condensing
duct 240 may be provided integrally with the tub rear part
112. For example, the condensing duct 240 may be pro-
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vided along the sidewall 112b of the tub rear part 112
inside the rear wall 112a of the tub rear part 112.
[0076] A stepped recessed along the sidewall 112b of
the tub rear part 112 may be formed at the rear wall 112a
of the tub rear part 112. A part of the edge portion of the
rear wall 112a of the tub rear part 112 is retracted further
rearward than the center portion of the rear wall 112a of
the tub 110. As a result, a rear groove 241 having a sub-
stantially horseshoe shape may be formed at the edge
portion inside the rear wall 112a of the tub rear part 112.
For example, the rear groove 241 is formed along the
sidewall 112b of the tub rear part 112, as shown in FIG.
7, and a first center angle a of the rear groove 241 is
approximately between 180 degrees 360 degrees.
[0077] Asillustratedin FIG. 8, ribs 112f and 112g may
be provided outside the rear wall 112a of the tub rear
part 112 to improve rigidity of the tub 110.

[0078] Thefirstrib 112fis provided atan approximately
center portion of the rear wall 112a of the tub rear part
112. The secondrib 112g s provided at an approximately
edge portion of the rear wall of the tub rear part 112. The
depth of the first rib 112f and the depth of the second rib
112g are different from each other. Specifically, since the
rear groove 241 is formed at the edge portion of the rear
wall 112a inside the tub rear part 112, the depth of the
second rib 112g provided at the approximately edge por-
tion of the rear wall 112a of the tub rear part 112 is shal-
lower than the depth of the first rib 112f provided at the
approximately center portion of the rear wall 112a of the
tub rear part 112.

[0079] As shown in FIGS. 4 and 7, a cover 242 may
be provided on the substantially horseshoeshaped rear
groove 241 formed inside the rear wall 112a of the tub
rear part 112.

[0080] The cover242 has anapproximately horseshoe
shape to correspond to the shape of the rear groove 241.
Forexample, the cover 242 is provided along the sidewall
112b of the tub rear part 112 at the rear wall 112a of the
tubrearpart112, as shownin FIG. 7, and a second center
angle f of the cover 242 may be between approximately
180 degrees and 360 degrees.

[0081] In addition, the second center angle B of the
cover 242 may be smaller than the first center angle a
of the rear groove 241. Therefore, at least a part of the
rear groove 241 may not be covered by the cover 242,
and atleast a part of the rear groove 241 may be exposed
to the outside.

[0082] Portionsexposedtothe outside duetonotbeing
covered by the cover 242 may form inlets 243a and 243b.
As shown in FIG. 7, the inlets 243a and 243b may be
formed at both ends of the rear groove 241. For example,
the first inlet 243a may be formed at the left end of the
rear groove 241, and the second inlet 243b may be
formed at the right end of the rear groove 241. Water or
air inside the tub 110 may be introduced into the rear
groove 241 through the first inlet 243a and the second
inlet 243b. For example, the first inlet 243a may be
formed at the left end of the rear groove 241, and the
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second inlet 243b may be formed at the right end of the
rear groove 241. Water or air inside the tub 110 may be
introduced into the rear groove 241 through the first inlet
243a and the second inlet 243b.

[0083] The cover 242 may be spaced apart from the
rear groove 241 in front of the rear groove 241. For ex-
ample, the cover 242 may be provided on the same plane
as the inner surface of the rear wall 112a of the tub rear
part 112.

[0084] Since the cover 242 is spaced apart from the
rear groove 241, a space in which water or air can flow
is formed between the cover 242 and the rear groove
241, and the space between them forms the condensing
duct 240.

[0085] The condensing duct 240 is formed by the rear
wall 112a and the cover 242 of the tub rear part 112. The
condensing duct 240 may be provided along the sidewall
112b of the tub rear part 112 at the rear wall 112a of the
tub rear part 112 having a closed cylindrical bottom sur-
face.

[0086] The condensing duct 240 may have an approx-
imately horseshoe shape in the same manner as the cov-
er 242 and the rear groove 241. The first and second
inlets 243a and 243b are respectively provided at both
ends of the condensing duct 240 having a substantially
horseshoe shape.

[0087] The cross section of the condensing duct 240
may have a substantially rectangular shape as shown in
FIGS. 5 and 6.

[0088] A width w of the condensing duct 240 and a
depth d of the condensing duct 240 may be determined
depending on the stiffness of the tub 110 and the amount
of air passing through the condensing duct 240.

[0089] As the width w of the condensing duct 240 and
the depth d of the condensing duct 240 increase, the
amount of air passing through the condensing duct 240
increases, and the drying efficiency of the washing ma-
chine 100 may increase.

[0090] On the other hand, as the depth d of the con-
densing duct 240 increases, the depth of the second rib
1129 provided outside the rear wall 112a of the tub rear
part 112 is reduced. In order to match with other furniture
or home appliances, the overall size (horizontal, vertical
and height) of the washing machine 100 may be a pre-
determined value. Therefore, as the depth d of the con-
densing duct 240 increases, the size of the second rib
112g decreases, and the rigidity of the tub 110 may de-
crease.

[0091] In addition, as the width w of the condensing
duct 240 increases, the size of the first rib 112f provided
outside the rear wall 112a of the tub rear part 112 is re-
duced and the size of the second rib 112g is increased.
Since the depth of the second rib 112g is shallower than
the depth of the first rib 112f, the rigidity of the tub 110
may decrease as the width w of the condensing duct 240
increases.

[0092] The width w and the depth d of the condensing
duct 240 affect the stiffness of the tub 110 and the amount
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of air passing through the condensing duct 240, and the
stiffness of the tub 110 and the air passing through the
condensing duct 240 can be determined depending on
the amount. For example, the width w of the condensing
duct 240 may be determined so that the area of the con-
densing duct 240 is about 20% or more of the total area
of the rear wall 112a of the tub rear part 112.

[0093] The condensing duct 240 is provided with con-
densing nozzles 244a and 244b for injecting water for
condensation of water vapor into the condensing duct
240. The first condensing nozzle 244a is provided on the
left side of the condensing duct 240, and the second con-
densing nozzle 244b is provided on the right side of the
condensing duct 240.

[0094] The first condensing nozzle 244a and the sec-
ond condensing nozzle 244b are connected to an exter-
nal water source through a condensate conduit 245 (see
FIG. 3), and a condensation valve 246 is provided on the
condensate conduit 245. The condensation valve 246
may allow or block the supply of water to the first con-
densing nozzle 244a and the second condensing nozzle
244b in response to an electrical signal. The condensa-
tion valve 246 may include, for example, a solenoid valve
that opens and closes in response to the electrical signal.
[0095] The condensing duct 240 may extend from the
first inlet 243a and the second inlet 243b formed at both
ends thereof to the suction port 112c formed at the upper
side of the tub 110.

[0096] In order to extend the condensing duct 240 pro-
vided inside the rear wall 112a of the tub rear part 112
to the suction port 112c, in the vicinity of the suction port
112c of the tub rear part 112, a side groove 247 in which
the sidewall 112b of the tub rear part 112 is recessed
outward may be formed.

[0097] The side groove 247 may be provided above
the tub 110. For example, as illustrated in FIGS. 4 and
7, the tub 110 may be provided at an upper right side of
the tub 110. The center of the tub 110 may be provided
at approximately 1 o’clock to 2 o’clock.

[0098] The side groove 247 may have a substantially
triangular pillar shape. Therefore, when viewed from the
outside of the tub 110, the side groove 247 can be seen
as a stepped protrusion 247a. For example, as shown in
FIG. 4, the side groove 247 may be formed inside the
stepped protrusion 247a formed on the sidewall of the
tub rear part 112. However, the shape of the side groove
247 is not limited to this.

[0099] The side groove 247 may extend from the rear
groove 241 to the suction port 112c. For example, the
side groove 247 may extend from the rear surface of the
rear groove 241 to the suction port 112c.

[0100] The cover 242 may include a protruding portion
to cover the side groove 247. The protruding portion of
the cover 242 may extend to the lower side of the suction
port 112c to partition the side groove 247 from the inside
of the tub 110.

[0101] As such, the condensing duct 240 may extend
from the firstinlet 243a and the second inlet 243b formed
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inside the rear wall 112a of the tub 110 to the suction
port 112c formed above the sidewall 112b of the tub rear
part 112. The condensing duct 240 may be connected
to the heating duct 210 through the suction port 112c. Air
passing through the condensing duct 240 may be intro-
duced into the heating duct 210 through the suction port
112c.

[0102] As such, the condensing duct 240 may be pro-
vided at the rear wall 112a of the tub rear part 112. Since
the condensing duct 240 is provided, water vapor con-
tained in the internal air of the tub 110 / the drum 120
may be condensed while passing through the condens-
ing duct 240. In addition, the condensing duct 240 in-
creases the time for the internal air of the tub 110 / the
drum 120 to contact with the water vapor, thereby in-
creasing the amount of water vapor condensed. There-
fore, the drying efficiency of the washing machine 100 is
improved.

[0103] The condensing duct 240 may be integrally
formed with the tub rear part 112 inside the rear wall 112a
of the tub rear part 112. Thereby, the condensing duct
240 can be provided without attachment of additional
structures (e.g., conduits for forming condensation ducts)
behind the tub 110.

[0104] Furthermore, the increase in the size of the
washing machine due to the additional structure can be
prevented, and also the decrease in the size (washing
capacity) of the tub and the drum due to the additional
structure can be prevented.

[0105] Since the condensing duct 240 is formed by the
cover 242, the assembly structure for forming the con-
densing duct 240 can be simplified.

[0106] Since the condensing duct 240 is integrally
formed with the tub rear part 112, leakage of the con-
densing duct 240 may be prevented.

[0107] The condensing duct 240 includes the firstinlet
243aand the second inlet 243b, thereby forming two flow
paths from the first inlet 243a and the second inlet 243b
to the suction port 112c. Thereby, the resistance of the
airflow passing through the condensing duct 240 can be
reduced, and the amount of air passing through the con-
densing duct 240 can be increased.

[0108] By configuring the cover 242 to form the con-
densing duct 240 made of a metal material, it is possible
to further improve the condensation efficiency of the con-
densing duct 240.

[0109] FIG. 10 illustrates a flow of water and air in a
condensation duct according to one embodiment.
[0110] As shown in FIG. 10, sidewalls of the condens-
ing duct 240 are provided with the first condensing nozzle
244a and the second condensing nozzle 244b for inject-
ing water for condensing water vapor into the condensing
duct 240.

[0111] Water sprayed from the first condensing nozzle
244a and the second condensing nozzle 244b may flow
down the sidewalls of the condensing duct 240. For ex-
ample, water may flow along the rear wall 112a of the
tub rear part 112 forming the condensing duct 240 or
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along the cover 242.

[0112] The internal air of the tub 110 / the drum 120
may be sucked into the condensing duct 240 through the
first inlet 243a and the second inlet 243b formed under
the rear wall 112a of the tub 110.

[0113] The air sucked through the first inlet 243a and
the second inlet 243b may flow along the condensing
duct 240 to the suction port 112c provided at the upper
portion of the tub 110. Hot and humid air may contact
water flowing along the sidewalls of the condensing duct
240 while flowing along the condensing duct 240. Water
vapor contained in the hot humid air may condense while
the hot humid air comes into contact with the water of
the condensing duct 240.

[0114] FIG. 11 illustrates a flow of water and air in a
condensation duct according to another embodiment.
[0115] In order to improve the condensation efficiency
of the water vapor contained in the air, a portion of the
cross-sectional area of the internal flow path of the con-
densing duct 240 may be reduced.

[0116] Forexample, toreduce the cross-sectional area
of the internal flow path of the condensing duct 240, pro-
trusions 248a and 248b are formed on the inner wall of
the condensing duct 240 as shown in FIG. 11. In addition,
the protrusions 248a and 248b are provided with the con-
densing nozzles 244a and 244b for injecting water. The
first protrusion 248a and the second protrusion 248b are
formed in the condensing duct 240, the first condensing
nozzle 244a is provided in the first protrusion 248a, and
the second condensing nozzle is provided in the second
protrusion 248b.

[0117] Theairflowing through the condensing duct240
increases in flow rate at a portion where the cross-sec-
tional area is reduced by the first protrusion 248a and
the second protrusion 248b. In addition, the air may con-
tact the water sprayed from the first condensing nozzle
244a and the second condensing nozzle 244b respec-
tively provided in the first protrusion 248a and the second
protrusion 248b. For example, water is injected into the
rapidly flowing air through the first condensing nozzle
244a provided in the first protrusion 248a.

[0118] Thereby, the contact of water with the air is in-
creased, and the amount of water vapor condensed by
the water may be increased. In other words, the condens-
ing efficiency in the condensing duct 240 can be improved
and the drying time can be reduced.

[0119] FIGS. 1 to 11 describe the flow of air during the
drying cycle. The internal air of the tub 110 / the drum
120 may be condensed and heated while passing
through the condensing duct 240 and the heating duct
210.

[0120] Afterdehydration, the laundry still contains a lot
of moisture, and the amount of water vapor contained in
the air inside the drum 120 may increase due to the wet
laundry.

[0121] The air inside the drum 120 may be sucked into
the condensing duct 240 by the operation of the fan 213.
For example, humid air inside the drum 120 may move
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to a space between the drum 120 and the tub 110 through
the through hole 121a of the drum 120. While passing
through the through hole 121a of the drum 120, the air
inside the drum 120 passes through the wet laundry,
thereby increasing the amount of water vapor contained
in the air.

[0122] The air passing through the through hole 121a
may be sucked into the condensing duct 240 through the
first inlet 243a and/or the second inlet 243b provided at
the rear wall 112a of the tub 110. Water sprayed from
the first condensing nozzle 244a and the second con-
densing nozzle 244b may flow on the sidewall of the con-
densing duct 240.

[0123] The air entering the condensing duct 240 pass-
es through the condensing duct 240 and is sucked into
the heating duct 210. While the humid air passes through
the condensing duct 240, it can come into contact with
water flowing through the sidewalls of the condensing
duct 240, and it may condense during contact with cold
water contained in the humid air. As a result, the amount
of water vapor contained in the air during the passage of
the condensing duct 240 may decrease.

[0124] The air which lost steam in the condensing duct
240 is sucked into the heating duct 210 through the suc-
tion port 112c¢ by the fan 213. Air passes through the filter
housing 220, and particles such as dust included in the
airmay be caught while passing through the filter housing
220. Air passes through the fan 213 and may be dis-
charged to the heating duct 210 by the fan 213.

[0125] The air may be heated by the duct heater 215
while passing through the heating duct 210. Due to the
heating of the air, the capacity (amount of saturated
steam) in which the air can receive water vapor may in-
crease. In other words, the amount of saturated water
vapor in the air may increase.

[0126] The air heated in the heating duct 210 may be
discharged into the drum 120 through the discharge port
111b.

[0127] The air inside the drum 120 may absorb water
vapor from the wet laundry and circulate through the con-
densing duct 240 and the heating duct 210.

[0128] As such, the washing machine 100 may dry the
laundry through the absorption of water vaporin the drum
120, condensation of water vapor in the condensing duct
240, and heating of air in the heating duct 210.

[0129] Hereinafter, a control configuration and a con-
trol operation of the washing machine 100 for drying laun-
dry will be described.

[0130] FIG. 12 shows a configuration of a washing ma-
chine in accordance with an embodiment of the present
disclosure. FIG. 13 shows an operation of a washing ma-
chine according to one embodiment.

[0131] Referringto FIGS. 12 and 13, the washing ma-
chine 100 includes a user input 171, a display 172, a
water level sensor 173, a tub temperature sensor 174, a
duct temperature sensor 175, a motor driving circuit 180,
the drum motor 130, the water supply valve 142, the drain
pump 152, the fan motor 214, the tub heater 114, the
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duct heater 215, the washing water valve 224, the con-
densation valve 246 and a controller 190. In addition, the
washing machine 100 may perform an amount of laundry
1010, a washing cycle 1020, a rinsing cycle 1030, a de-
hydration cycle 1040, and a drying cycle 1050.

[0132] The drum motor 130, the water supply valve
142, the drain pump 152, the fan motor 214, the tub heater
114, the duct heater 215, the washing water valve 224
and the condensation valve 246 shown in FIG. 3 may be
the same as described.

[0133] The user input 171 is provided on the control
panel 103 of the cabinet 101, and includes a dial 171a
(see FIG. 1) capable of obtaining the user input by rota-
tion and an input button 171b capable of obtaining the
user input by reciprocating movement.

[0134] The user can select any one of the plurality of
laundry courses by rotating the dial 171a. The washing
machine 100 may include a plurality of different washing
courses for washing different kinds of laundry, for exam-
ple, the different washing courses may include different
washing times, different rinsing times and different de-
hydration times.

[0135] The input button 171b may include a washing
button for adjusting the washing time in which the wash-
ing machine 100 washes laundry, a rinsing button for
adjusting the number of rinses of the washing machine
100 to rinse the laundry and, a dehydration button for
adjusting the dehydration time for dehydrating the laun-
dry. In addition, the input button 171b may include a pow-
er button for allowing or cutting off power supplied from
an external power source, and an operation button for
starting or stopping an operation of the washing machine
100.

[0136] The dial 171a and the input button 171b may
transmit an electrical signal (voltage or current) corre-
sponding to the user input to the controller 190 in re-
sponse to the user input received from the user.

[0137] Thedisplay 172 is provided on the control panel
103 of the cabinet 101 and may display an operation
state ofthe washing machine 100 and a control command
of the user. For example, the display 172 may display
the washing course selected by the user, and display the
time remaining until the completion of the operation while
the washing machine 100 is in operation.

[0138] The display 172 may include a light emitting di-
ode (LED) panel, an organic light emitting diode (OLED)
panel, a liquid crystal display (LCD) panel, or the like.
[0139] Thedisplay 172 may adopt a touch screen pan-
el (TSP) that receives a control command from the user
and displays operation information corresponding to the
received control command.

[0140] As such, the display 172 may receive a display
control signal from the controller 170 and display an im-
age corresponding to the display control signal.

[0141] The water level sensor 173 may be installed at
the end of a connection hose 173a (see FIG. 2) connect-
ed to the bottom of the tub 110.

[0142] The water level of the connection hose 173a
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may be the same as that of the tub 110. As the water
level of the connection hose 173a increases, the pres-
sure inside the connection hose 173a increases, and as
the water level of the connection hose 173a decreases,
the pressure inside the connection hose 173a decreases.
[0143] The water level sensor 173 may measure the
pressure inside the connection hose 173a and output an
electrical signal corresponding to the measured pressure
to the controller 190. The controller 190 may identify the
level of the connection hose 173a, that is, the level of the
tub 110, based on the pressure of the connection hose
173a measured by the water level sensor 173.

[0144] The tub temperature sensor 174 may be pro-
vided below the tub 110. For example, the tub tempera-
ture sensor 174 may be installed near the tub heater 114.
[0145] The tub temperature sensor 174 may measure
the temperature of the water accommodated in the tub
110 or measure the temperature of the internal air of the
tub 110 I the drum 120. For example, the tub temperature
sensor 174 may measure the temperature of the water
contained in the tub 110 during the wash cycle and/or
the rinse cycle. In addition, the tub temperature sensor
174 may measure the temperature of the internal air of
the tub 110 / the drum 120 during the drying cycle.
[0146] The tub temperature sensor 174 may include a
thermistor. An electrical resistance value of the thermis-
tor is converted according to the temperature, and the
tub temperature sensor 174 may transmit an electrical
signal (voltage or current) corresponding to the electrical
resistance value of the thermistor to the controller 190.
[0147] The duct temperature sensor 175 may be pro-
vided inside the heating duct 210. For example, the duct
temperature sensor 175 may be installed in the vicinity
of the duct heater 215. Specifically, the duct temperature
sensor 175 may be located downstream of the duct heat-
er 215 based on the flow of air during the heating cycle.
[0148] The ducttemperature sensor 175 may measure
the internal temperature of the heating duct 210. For ex-
ample, the duct temperature sensor 175 may measure
the temperature of the air heated by the duct heater 215
during the drying cycle.

[0149] The duct temperature sensor 175 may include
a thermistor. An electrical resistance value of the ther-
mistor is converted according to the temperature, and
the duct temperature sensor 175 may transmit an elec-
trical signal (voltage or current) corresponding to the
electrical resistance value of the thermistor to the con-
troller 190.

[0150] The motor driving circuit 180 may be mounted
on a printed circuit board installed near the drum motor
130.

[0151] The motor driving circuit 180 may supply a driv-
ing current to the drum motor 130.

[0152] The motor driving circuit 180 may convert AC
power of an external power source into driving power for
driving the drum motor 130.

[0153] The motor driving circuit 180 may have various
topologies according to the type of the drum motor 130.
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[0154] For example, when the drum motor 130is a DC
motor, the motor driving circuit 180 may convert AC pow-
er supplied from an external power source into DC power
and intermittently supply DC power to the drum motor
130. When the drum motor 130 is a non-commutator DC
motor, the motor driving circuit 180 converts AC power
into DC power, and thereafter, the DC power may be
converted into AC power in the form of a square wave,
and the AC power in the form of a square wave may be
supplied to the drum motor 130. When the drum motor
130 is a permanent magnet synchronous motor, the mo-
tor driving circuit 180 converts AC power into DC power,
and then converts the DC power into AC power in the
sine wave form, and converts the AC power in the sine
wave form into a drum to supply to the motor 130. When
the drum motor 130 is an induction motor, the motor driv-
ing circuit 180 may intermittently supply AC power sup-
plied from an external power source to the drum motor
130.

[0155] In addition, the motor driving circuit 180 detects
a first driving current supplied to the drum motor 130 in
order to prevent damage of the drum motor 130 due to
an overload, and the information about the first driving
current (for example, driving current value) can be output
to the controller 190.

[0156] The controller 190 may be mounted on, for ex-
ample, a printed circuit board provided at the rear of the
control panel 103.

[0157] The controller 190 is electrically connected to
the user input 171, the tub temperature sensor 174, the
duct temperature sensor 175, the display 172, the motor
driving circuit 180, the water supply valve 142, the drain
pump 152, the fan motor 214, the tub heater 114, the
duct heater 215, the washing water valve 224, and the
condensation valve 246.

[0158] The controller 190 may control the display 172,
the motor driving circuit 180, the water supply valve 142,
the drain pump 152, the fan motor 214, the tub heater
114, the duct heater 215, the washing water valve 224,
and the condensation valve 246 based on the output of
the user input 171, the tub temperature sensor 174 and
the duct temperature sensor 175.

[0159] The controller 190 includes a processor 191 for
generating a control signal for controlling the operation
ofthe washing machine 100, and amemory 192 for mem-
orizing or storing a program and data for generating a
control signal for controlling the operation of the washing
machine 100. The processor 191 and the memory 192
may be implemented as separate chips or as a single
chip. In addition, the controller 190 may include a plurality
of processors or a plurality of memories.

[0160] The processor 191 may process data and/or
signals according to a program provided from the mem-
ory 192, and provide a control signal to each component
of the washing machine 100 based on the processing
result.

[0161] The processor 191 receives an electrical signal
related to the user input from the user input 171, receives
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an electrical signal related to the temperature of the tub
110 from the tub temperature sensor 174, and receives
an electrical signal related to the heating duct 210 from
the ducttemperature sensor 175. The processor 191 may
process an electrical signal related to the user input, an
electrical signal related to the temperature of the tub 110,
and an electrical signal related to the temperature of the
heating duct 210.

[0162] The processor 191 provides an image signal to
the display 172, a driving signal to the motor driving circuit
180, a water supply signal to the water supply valve 142,
a drain signal to the drain pump 152, a blow signal to the
fan motor 214, a tub heating signal to the tub heater 114,
a duct heating signal to the duct heater 215, a filter wash
signal to the washing water valve 224 and a condensation
signal to the condensation valve 246, based on the user
input and the temperature of the tub 110 and the tem-
perature of the heating duct 210.

[0163] For example, the processor 191 may identify
the washing course selected by the user based on the
user input. The processor 191 determines the rotational
speed and the operating cycle (e.g., on time and off time)
of the drum 120 depending on the washing course se-
lected by the user. According to the determined rotational
speed and operation period, a motor signal for rotating
the drum motor 130 may be provided to the motor driving
circuit 180.

[0164] The processor 191, during the drying cycle, may
provide a blowing signal to the fan motor 214 to suck the
internal air of the tub 110 / the drum 120 into the drying
duct 200, provide a duct heating signal to the duct heater
215 for heating the air in the heating duct 210, provide a
condensation signal for injecting water into the condens-
ing duct 240 to the condensation valve 246, and provide
a driving signal for rotating the drum 120 to the motor
driving circuit 180.

[0165] The processor 191 may include an operation
circuit, a memory circuit, and a control circuit. The proc-
essor 191 may include one chip or may include a plurality
of chips. In addition, the processor 191 may include one
core or may include a plurality of cores.

[0166] The memory 192 may memorize or store a pro-
gram and data for controlling the operation of the washing
machine 100 according to the washing course. For ex-
ample, the memory 192 may memorize or store the ro-
tational speed of the drum 120 according to the washing
course and the washing time / rinsing frequency / dehy-
dration time according to the washing course.

[0167] The memory 192 may store a program and data
for controlling the operation of the washing machine 100
according to the washing course. For example, the mem-
ory 192 may memorize or store the rotational speed of
the drum 120 according to the washing course and the
washing time / rinsing frequency / dehydration time ac-
cording to the washing course.

[0168] The memory 192 stores the user input received
through the dial 171a and the input button 171b, or infor-
mation on the operation of the washing machine 100 (for
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example, a cycle in progress, remaining time until the
operation of the washing machine is completed).
[0169] Thememory 192 may include a volatile memory
such as staticrandom access memory (S-RAM), dynam-
icrandom access memory (D-RAM), and read only mem-
ory (ROM), or a nonvolatile memory, such as Erasable
Programmable Read Only Memory (EPROM).

[0170] The memory 192 may include one memory de-
vice or may include a plurality of memory devices.
[0171] As illustrated in FIG. 13, the controller 190 may
control each component of the washing machine 100 to
wash /rinse / dehydrate / dry laundry. The controller 190
may measure the amount of laundry 1010, sequentially
perform the washing cycle 1020, the rinsing cycle 1030,
the dehydration cycle 1040, and the drying cycle 1050.

[0172] The controller 190 measures the amount of
laundry 1010.
[0173] Byincreasing the amount oflaundry, the current

supplied from the motor driving circuit 180 to the drum
motor 130 may increase. The controller 190 controls the
motor driving circuit 180 to rotate the drum 120 in the
forward or reverse direction to measure the amount of
laundry, and the current supplied from the motor driving
circuit 180 to the drum motor 130 may be measured.
[0174] The controller 190 may estimate the amount of
laundry based on the current supplied from the motor
driving circuit 180 to the drum motor 130.

[0175] The controller 190 performs the washing cycle
1020.
[0176] The controller 190 may supply water and deter-

gent to the tub 110. The controller 190 may open the
water supply valve 142 to supply water to the tub 110
depending on the amount of laundry measured. By open-
ing the water supply valve 142, water may be supplied
to the tub 110 via the detergent compartment 161. There-
by, the detergent may be supplied to the tub 110 with
water during the first water supply for washing.

[0177] The controller 190 may rotate the drum 120 at
low speed for washing. The controller 190 may control
the motor driving circuit 180 to rotate the drum 120 at low
speed (e.g., rotational speed between approximately 45
rpm and 60 rpm). The controller 190 may control the mo-
tor driving circuit 180 to alternately rotate the drum 120
in a first direction and in a second direction. While the
drum 120 rotates alternately in the first direction and the
second direction, the laundry inside the drum 120 may
be rolled along the inner wall of the drum 120 or dropped
after being lifted. Foreign matter attached to the laundry
can be separated from the laundry by the physical action
of tumbling and falling of the laundry and the chemical
action of the detergent.

[0178] The controller 190 may discharge the water
from the tub 110. The controller 190 may operate the
drain pump 152 to discharge the water from the tub 110.
The water in the tub 110 may be pumped out by the drain
pump 152.

[0179] The controller 190 may rotate the drum 120 at
high speed for intermediate dehydration. The controller
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190 may control the motor driving circuit 180 to rotate
the drum 120 at high speed (e.g., rotational speed of
approximately 1000 rpm to 1100 rpm). While the drum
120 rotates at high speed, the laundry inside the drum
120 is located along the inner wall of the drum 120, and
the water absorbed by the laundry may be separated
from the laundry by centrifugal force. The water separat-
ed from the laundry may be discharged to the outside
through the tub 110 and the drain conduit 151 through
the through hole 121a of the drum 120.

[0180] Thereafter, the controller 190 performs the rins-
ing cycle 1030. The controller 190 may supply water to
the tub 110 and rotate the drum motor 130 at low speed
for rinsing. The controller 190 may discharge the water
from the tub 110 and rotate the drum 120 at high speed
for intermediate dehydration.

[0181] Thereafter, the controller 190 performs the de-
hydration cycle 1040. The controller 190 may rotate the
drum 120 at high speed.

[0182] Thereafter, the controller 190 performs the dry-
ing cycle 1050.
[0183] The controller 190 may operate the duct heater

215 to heat the air inside the tub 110 | the drum 120.
When the temperature of the internal air of the tub 110
reaches a predetermined temperature, the controller 190
controls the motor driving circuit 180 to operate the duct
heater 215 and to rotate the drum 120 at high speed. The
controller 190 may open the condensation valve 246 to
supply water to the condensing duct 240.

[0184] As described above, the controller 190 may se-
quentially perform the washing cycle 1020, the rinsing
cycle 1030, the dehydration cycle 1040, and the drying
cycle 1050 to wash laundry.

[0185] FIG. 14 shows a drying cycle performed by a
washing machine according to one embodiment. FIG. 15
shows operations of each of the components of a wash-
ing machine by the drying cycle shown in FIG. 14. FIGS.
16 and 17 show residual moisture by a heating / dehy-
dration operation shown in FIG. 14. FIG. 18 shows the
drying time according to a tub temperature.

[0186] FIGS. 14,15, 16, 17 and 18 describe the drying
cycle 1050 of the washing machine 100.

[0187] After the dehydration cycle 1040 is finished, the
washing machine 100 continuously heats the inside of
the tub 110/ the drum 120 (1110). (Hereinafter referred
to as "heating operation.")

[0188] After stopping the rotation of the drum 120 for
the dehydration cycle 1040, the controller 190 may op-
erate the duct heater 215 provided inside the heating
duct 210 to heatthe tub 110/the drum 120. For example,
the controller 190 may provide a duct heating signal to
the duct heater 215 to turn on the duct heater 215 as
shown in FIG. 15.

[0189] Duringthe heating operation, the controller 190
may operate the fan 213 provided inside the heating duct
210 to circulate air between the tub 110 / the drum 120
and the drying duct 200. For example, the controller 190
can provide a blowing signal to the fan motor 214 for
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rotating the fan 213 during continuous heating as shown
in FIG. 15.

[0190] During the heating operation, the controller 190
may rotate the drum 120 at a first rotational speed (for
example, 40 rpm to 100 rpm) as shown in FIG. 15. While
the drum 120 rotates at the first rotational speed, the
laundry inside the drum 120 may be rolled inside the drum
120 by centrifugal force and gravity. For example, while
the drum 120 rotates at low speed, the laundry may be
lifted along with the drum 120 to approximately the center
height of the drum 120 by centrifugal force and gravity.
When the laundry is lifted to approximately the center
height of the drum 120, the direction of the centrifugal
force is opposite to the direction of gravity and the laundry
falls to the lower portion of the drum 120 by the gravity.
As such, the laundry repeatedly enters the rotational di-
rection of the drum 120 and falls to the bottom of the
drum 120, and this operation is hereinafter referred to as
"tumbling."

[0191] During the heating operation, the controller 190
may alternately rotate the drum 120 counterclockwise
(CCW) or clockwise (CW) as shown in FIG. 15. The time
for the controller 190 to rotate the drum 120 counterclock-
wise (CCW) may be different from the time for the con-
troller 190 to rotate the drum 120 clockwise (CW). For
example, the ratio between the time when the controller
190 rotates the drum 120 counterclockwise (CCW) and
the time when the controller 190 rotates the drum 120
clockwise (CW) may be 5: 1.

[0192] During the heating operation, the controller 190
may not supply water for condensation to the condensing
duct240. Forexample, as shownin FIG. 15, the controller
190 may provide an off signal to the condensation valve
246 to close the condensation valve 246.

[0193] Before the internal air of the tub 110/ the drum
120 is sufficiently heated, the water condensation effi-
ciency may be low. In addition, the rate of increase of the
internal temperature of the tub 110/ the drum 120 of the
condensing duct 240 is lowered, thereby increasing the
drying time. For this reason, the water for condensation
may not be supplied to the condensing duct 240 while
heating the internal air of the tub 110 / the drum 120.
[0194] Optionally, the controller 190 may operate the
tub heater 114 provided inside the tub 110 during the
heating operation. For example, the controller 190 may
provide a tub heating signal to the tub heater 114.
[0195] The washing machine 100 determines whether
the internal temperature of the tub 110 is equal to or great-
er than a first reference temperature (1120).

[0196] While heating the internal air of the tub 110 /
the drum 120, the controller 190 may measure the inter-
nal temperature of the tub 110. For example, the control-
ler 190 may receive an electrical signal (voltage or cur-
rent) indicating the internal temperature of the tub 110
from the tub temperature sensor 174 at every predeter-
mined time (per sampling period).

[0197] In addition, the controller 190 may compare the
internal temperature of the tub 110 with the firstreference
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temperature to determine whether the internal tempera-
ture of the tub 110 is greater than or equal to the first
reference temperature. The first reference temperature
may be set experimentally or empirically, and the first
reference temperature may be, for example, approxi-
mately 90 degree Celsius.

[0198] If the internal temperature of the tub 110 is not
greater than the firstreference temperature (NO in 1120),
the washing machine 100 continues to heat the internal
air of the tub 110 / the drum 120.

[0199] Iftheinternaltemperature ofthe tub 110is equal
to or greater than the first reference temperature (YES
in 1120), the washing machine 100 intermittently heats
the internal air of the tub 110 / the drum 120 and simul-
taneously heats the drum 120 and rotates at high speed
(1130). (Hereinafter referred to as "heating / dehydration
operation.")

[0200] If the internal temperature of the tub 110 is
greater than or equal to the first reference temperature,
the controller 190 may intermittently operate the duct
heater 215 to maintain the internal temperature of the
tub 110/the drum 120 at the first reference temperature.
For example, if the internal temperature of the tub 110 is
less than the first reference temperature, the controller
190 operates the duct heater 215, and when the internal
temperature of the tub 110 exceeds the first reference
temperature, the controller 190 may stop the duct heater.
[0201] During the heating / dehydration operation, the
controller 190 may operate the fan 213 provided inside
the heating duct 210 to circulate air between the tub 110
/the drum 120 and the drying duct 200. For example, the
controller 190 can provide a blowing signal to the fan
motor 214 for rotating the fan 213 during intermittent heat-
ing, as shown in FIG. 15.

[0202] During the heating / dehydration operation, the
controller 190 may rotate the drum 120 at a second ro-
tational speed (for example, 1000 rpm to 1600 rpm) for
dehydration. While the drum 120 rotates at the second
rotational speed, the laundry may be attached to the inner
wall of the drum 120 by centrifugal force. In addition, the
water absorbed in the laundry may be separated to the
outside of the drum 120 through the through hole 121a
of the drum 120.

[0203] Asthetemperature ofthe laundry absorbing wa-
ter increases or decreases, the amount of water sepa-
rated from the laundry may increase. Specifically, the
surface tension decreases with the increasing water tem-
perature. For example, the surface tension of water at
25 degrees Celsius may be approximately 0.0712 Nm
(Newton-meter), and the surface tension of water at 55
degrees Celsius may be approximately 0.0671 Nm.
[0204] Due tothe reduction in the surface tension, wa-
ter can be easily separated from the laundry. For exam-
ple, the residual moisture content (RMC) of laundry after
rinsing is approximately 45% as shown in FIG. 16A, and
the residual moisture content (RMC) of the laundry after
dehydration may be approximately 38% as shownin FIG.
16B. After dehydration at the same time as heating, the
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residual moisture content (RMC) of the laundry may be
33% as shown in FIG. 16C.

[0205] Further, as shown in FIG. 17, as the tempera-
ture of the laundry increases or decreases, the residual
moisture content (RMC) of the laundry changes. For ex-
ample, if the temperature of the laundry is approximately
65 degrees Celsius, the residual moisture content (RMC)
ofthe laundry is approximately 35.5%. If the temperature
of the laundry is approximately 75 degrees Celsius, the
residual moisture content (RMC) of the laundry is approx-
imately 34%. If the temperature of the laundry is approx-
imately 80 degrees Celsius, the residual moisture content
(RMC) of the laundry may be approximately 33%.
[0206] As such, by simultaneously performing heating
and dehydration, the washing machine 100 may improve
the dehydration efficiency for drying, thereby reducing
the time for drying.

[0207] During the heating / dehydration operation, the
controller 190 may not supply the condensing duct 240
with water for condensation. For example, as shown in
FIG. 15, the controller 190 may provide an off signal to
the condensation valve 246 to close the condensation
valve 246.

[0208] The washing machine 100 determines whether
the heating / dehydration time is greater than or equal to
a first reference time (1140).

[0209] The controller 190 may determine a time when
the heating / dehydration operation is performed during
the heating / dehydration operation, and compare the
heating / dehydration time with the first reference time
(for example, any one of 5 minutes to 10 minutes). The
first reference time can be set experimentally or empiri-
cally and can vary depending on the amount of laundry.
For example, as the amount of laundry increases, the
first reference time may increase. In other words, as the
amount of laundry increases, the heating / dehydration
time may increase.

[0210] If the heating / dehydration time is not greater
than or equal to the first reference time (NO in 1140), the
washing machine 100 may continue the heating / dehy-
dration operation.

[0211] If the heating / dehydration time is greater than
or equal to the first reference time (YES in 1140), the
washing machine 100 intermittently heats the internal air
of the tub 110 / the drum 120 and the interior of the tub
110 / the drum 120, and condenses water vapor con-
tained in the air (1150). (Hereinafter referred to as "heat-
ing / condensing operation.")

[0212] After the end of the heating / dehydrating oper-
ation, the controller 190 may intermittently operate the
duct heater 215 to maintain the internal temperature of
the tub 110 / the drum 120 at the first reference temper-
ature or a second reference temperature. For example,
as shownin FIG. 15, the controller 190 may intermittently
operate the duct heater 215 to maintain the internal tem-
perature of the tub 110 / the drum 120 at the second
reference temperature greater than the first reference
temperature after completion of heating / dehydration.
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As shown in FIG. 18, the internal temperature of the tub
110/the drum 120 increases during the drying operation,
thereby reducing the time of the drying cycle of the wash-
ing machine 100. Thus, in order to reduce the time of the
drying cycle, the controller 190 maintains the internal
temperature of the tub 110 / the drum 120 higher than
the internal temperature of the tub 110 / the drum 120
during heating / dehydration during the drying operation
after heating / dehydration.

[0213] However, the present invention is not limited
thereto, and the controller 190 may set the internal tem-
perature of the tub 110 / the drum 120 to be equal to the
internal temperature of the tub 110/ the drum 120 during
heating / dehydration after the heating / dehydration is
completed. The duct heater 215 may be intermittently
operated to maintain the reference temperature.

[0214] During the heating condensation operation, the
controller 190 may operate the fan 213 provided inside
the heating duct 210 to circulate air between the tub 110
/ the drum 120 and the drying duct 200.

[0215] During the heat condensation operation, the
controller 190 may rotate the drum 120 at the first rota-
tional speed (e.g., low speed, for example, 40 rpm to 100
rpm).While the drum 120 rotates at the first rotational
speed, the laundry inside the drum 120 may be tumbling
inside the drum 120 by centrifugal force and gravity. The
controller 190 may alternately rotate the drum 120 coun-
terclockwise (CCW) or clockwise (CW) as shown in FIG.
15.

[0216] During the heat condensation operation, the
controller 190 can supply the condensing duct 240 with
water for condensation for efficient drying. For example,
as shown in FIG. 15, a condensation signal may be pro-
vided to the condensation valve 246 to open the conden-
sation valve 246. Due to the opening of the condensation
valve 246, the condensing duct 240 is supplied with water
for condensation and water can flow along the inner wall
of the condensing duct 240.

[0217] The air heated by the heating duct 210 may ab-
sorb water vapor from the laundry passing through the
tub 110 and the drum 120. Water vapor absorbed by the
air may be condensed by water flowing along the inner
wall of the condensing duct 240 while the air passes
through the condensing duct 240. The air condensed with
the water vapor may be heated again in the heating duct
210.

[0218] As such, the internal air of the tub 110 and the
drum 120 may be dried by condensation in the condens-
ing duct 240 and heating in the heating duct 210.
[0219] The washing machine 100 determines whether
the condensation / heating time for drying is greater than
or equal to the second reference time (1160).

[0220] The controller 190 may determine the time
when the condensation / heating operation is performed
during the condensation / heating operation, and com-
pare the condensation / heating time with the second
reference time. The second reference time can be set
experimentally or empirically and can vary depending on
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the amount of laundry.

[0221] If the condensation / heating time is not greater
than or equal to the second reference time (NO in 1160),
the washing machine 100 may continue the condensa-
tion / heating operation.

[0222] Ifthe condensation/heatingtimeis greater than
or equal to the second reference time (YES in 1160), the
washing machine 100 cools the interior of the tub 110 /
the drum 120 (1170). (Hereinafter referred to as "cooling
operation.") After the end of the condensation / heating
operation, the controller 190 may stop heating the inter-
nal air of the tub 110 / the drum 120. For example, as
illustrated in FIG. 15, the controller 190 may provide the
duct heater 215 with an off signal for stopping the duct
heater 215.

[0223] During the cooling operation, the controller 190
may operate the fan 213 provided inside the heating duct
210 to circulate air between the tub 110 / the drum 120
and the drying duct 200.

[0224] During the cooling operation, the controller 190
may rotate the drum 120 at the first rotational speed (e.g.,
low speed, for example, 40 rpm to 100 rpm). The con-
troller 190 may alternately rotate the drum 120 counter-
clockwise (CCW) or clockwise (CW) as shownin FIG. 15.
[0225] During the cooling operation, the controller 190
may supply water to the condensing duct 240 to cool the
internal air of the tub 110 / the drum 120 more quickly.
For example, as shown in FIG. 15, a condensation signal
may be provided to the condensation valve 246 to open
the condensation valve 246.

[0226] The internal air of the tub 110 / the drum 120
may be cooled in contact with the water of the condensing
duct 240.

[0227] In addition, the washing machine 100 may dis-
charge the water of the tub 110 to the outside intermit-
tently during the drying cycle. For example, as shown in
FIG. 15, the controller 190 may intermittently operate the
drain pump 152 during the drying cycle.

[0228] As described above, the washing machine 100
may perform a heating operation, a heating/ dehydrating
operation, a condensation / heating operation, and a
cooling operation during the drying cycle 1050. In partic-
ular, during the heating / dehydration operation, the
washing machine 100 maintains the internal air of the
tub 110/ the drum 120 at high temperature, the internal
air of the tub 110 / the drum 120 may be intermittently
heated, and at the same time, the drum 120 may be ro-
tated at high speed for dehydration. By the heating / de-
hydrating operation, the residual moisture content (RMC)
of the laundry can be further reduced and the drying time
can be reduced.

[0229] FIG. 19 illustrates a filter cleaning operation of
a washing machine according to one embodiment. FIG.
20 shows the amount of water entering a drum during
filter cleaning according to a rotational speed of the drum.
[0230] Referring to FIGS. 19 and 20, a filter cleaning
operation 1200 of the washing machine 100 is described.
[0231] The washing machine 100 performs the drying
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cycle 1050 after the dehydration cycle 1040 (1210).
[0232] During the drying cycle 1050, the controller 190
may perform a heating operation, a heating / dehydrating
operation, a condensation / heating operation, and a
cooling operation.

[0233] The washing machine 100 determines whether
the filter 221 is blocked during the drying cycle 1050
(1220).

[0234] Lintordustis separated from the laundry by the

rotation of the drum 120 during the drying cycle. The lint
or dust can be filtered by the filter 221. As the drying cycle
progresses, the amount of lint or dust filtered by the filter
221 increases, and the filter 221 may be blocked by the
filtered lint or dust.

[0235] The controller 190 may determine whether the
filter 221 is blocked based on the internal temperature of
the tub 110 and/or the internal temperature of the heating
duct 210.

[0236] For example, the controller 190 may determine
whether the filter 221 is blocked based on the internal
temperature of the tub 110 measured by the tub temper-
ature sensor 174. In detail, the controller 190 may deter-
mine whether the filter 221 is blocked based on the
change in the internal temperature of the tub 110.
[0237] During the drying cycle 1050, the controller 190
can intermittently run the duct heater 215 and operate
the fan motor 214 to allow air to circulate through the
drying duct 200 and the tub 110 / the drum 120. The
internal temperature of the tub 110 may increase during
the operation of the duct heater 215, and the internal
temperature of the tub 110 may decrease during the stop
of the duct heater 215. Therefore, the change of the in-
ternal temperature of the tub 110 measured by the tub
temperature sensor 174 is large. On the other hand, if
the filter 221 is blocked by lint or dust, the internal air of
the tub 110/ the drum 120 does not circulate through the
drying duct 200. Therefore, the change of the internal
temperature of the tub 110 by the start and stop of the
duct heater 215 is small.

[0238] Therefore, if the change in the internal temper-
ature of the tub 110 measured by the tub temperature
sensor 174 is greater than or equal to the reference value,
the controller 190 identifies that the filter 221 is not
blocked, and the change in the internal temperature of
the tub 110 is determined. If it is less than the reference
value, the controller 190 may identify that the filter 221
is blocked.

[0239] Accordingly, when the change in the internal
temperature of the tub 110 measured by the tub temper-
ature sensor 174 is greater than or equal to the reference
value, the controller 190 identifies that the filter 221 is
not blocked, and when the change in the internal tem-
perature of the tub 110 is less than the reference value,
the controller 190 may identify that the filter 221 is
blocked.

[0240] As anotherexample, the controller 190 may de-
termine whether the filter 221 is blocked based on the
difference between the internal temperature of the tub
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110 measured by the tub temperature sensor 174 and
the internal temperature of the heating duct 210 meas-
ured by the duct temperature sensor 175.

[0241] By the operation of the fan 213, the air circulates
through the heating duct 210 and the tub 110/ the drum
120, and the difference between the internal temperature
ofthe tub 110 and the internal temperature of the heating
duct 210 measured by the duct temperature sensor 175
is small. On the other hand, if the filter 221 is blocked by
lint or dust, air does not circulate through the heating duct
210 and the tub 110 / the drum 120, therefore, the differ-
ence between the internal temperature of the tub 110
and the internal temperature of the heating duct 210
measured by the duct temperature sensor 175 is large.
[0242] Therefore, when the difference between the in-
ternal temperature of the tub 110 and the internal tem-
perature of the heating duct 210 measured by the duct
temperature sensor 175 is less than the reference value,
the controller 190 identifies that the filter 221 is not
blocked, and when the difference between the internal
temperature of the tub 110 and the internal temperature
of the heating duct 210 measured by the duct tempera-
ture sensor 175 is greater than or equal to the reference
value, the controller 190 may identify that the filter 221
is blocked.

[0243] If blocking of the filter 221 is identified (YES in
1220), the washing machine 100 rotates the drum 120
at a third rotational speed (1230).

[0244] Once the blockage of the filter 221 is identified,
the controller 190 may spray water into the filter 221 as
described below. The injected water may flow into the
tub 110 through the suction port 112c and flow along the
sidewall of the tub 110. Water flowing along the sidewall
of the tub 110 may be introduced into the drum 120 by
the rotation of the drum 120.

[0245] The controller 190 is configured to rotate the
drum 120 at the third rotational speed so as to prevent
water from flowing into the drum 120 to clean the filter
221. The driving current supplied to the drum motor 130
may be controlled.

[0246] As previously described with reference to FIG.
14, the controller 190 controls the driving current supplied
from the motor driving circuit 180 to the drum motor 130
to rotate the drum 120 at the first rotational speed during
the condensation / heating operation.

[0247] The third rotational speed during filter cleaning
may be greater than the first rotational speed during the
condensation / heating operation. As shown in FIG. 20,
when the rotational speed of the drum 120 is approxi-
mately 120 rpm, the amount of water injected to clean
the filter 221 that is introduced into the drum 120 is min-
imized. For example, the third rotational speed may be
set to approximately 120 rpm, and the third rotational
speed may be greater than the first rotational speed,
which is approximately 40 rpm to 100 rpm.

[0248] The washing machine 100 washes the filter 221
(1240).
[0249] The controller 190 may control the washing wa-
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ter valve 224 to spray water for washing with the filter
221 while rotating the drum 120 at the third rotational
speed. For example, the controller 190 can provide a
filter wash signal to the washing water valve 224 to open
the washing water valve 224.

[0250] The washing machine 100 restores the rotation-
al speed of the drum 120 (1250).

[0251] The controller 190 may restore the rotational
speed of the drum 120 to the rotational speed before
cleaning the filter 221. For example, when the filter 221
is cleaned during the condensation / heating operation,
the controller 190 may rotate the drum 120 at the first
rotational speed (for example, 40 rpm to 100 rpm).
[0252] As described above, when the filter 221 is
blocked by lint or dust, the washing machine 100 may
control the rotational speed of the drum 120 and inject
water for washing into the filter 221. Therefore, the inflow
of water for cleaning the filter 221 into the drum 120 may
be minimized.

[0253] FIG. 21 is a side cross-sectional view of a wash-
ing machine according to one embodiment. FIG. 22 illus-
trates a configuration of a washing machine according
to one embodiment.

[0254] As shownin FIG. 21, the washing machine 100
includes the cabinet 101, the tub 110, the drum 120, a
pulsator 125, a first motor 130a, a second motor 130b,
the water supplier 140, the water drain 150, the detergent
supplier 160 and the drying duct 200.

[0255] The cabinet 101, thetub 110, the water supplier
140, the water drain 150, the detergent supplier 160, and
the drying duct 200 may be the same as illustrated in
FIG. 2.

[0256] The drum 120 is rotatably provided in the tub
110. The drum 120 may accommodate laundry therein.
[0257] The pulsator 125 is provided inside the rear of
the drum 120 and is rotatably provided with respect to
the drum 120. The pulsator 125 may be provided to be
rotatable independently of the drum 120. In other words,
the pulsator 125 may rotate in the same direction as the
drum 120 or in a different direction from the drum 120.
The rotation axis of the pulsator 125 may be provided on
the same axis as the rotation axis of the drum 120.
[0258] The pulsator 125 may generate water flow in
the front-rear direction inside the drum 120 during wash-
ing. The washing performance of the washing machine
100 may be improved by the pulsator 125.

[0259] The first motor 130a is connected to a first drive
shaft 131a and may provide rotation to rotate the drum
120 to the first drive shaft 131a. The first drive shaft 131a
may provide rotation of the first motor 130ato a first pulley
136a through a first belt 135a. The first pulley 136a may
be connected to the drum 120 through a first driven shaft
137a and may provide rotation of the first motor 130a to
the drum 120.

[0260] The second motor 130b is connected to a sec-
ond drive shaft 131b and may provide rotation to rotate
the pulsator 125 to the second drive shaft 131b. The sec-
ond drive shaft 131b may provide rotation of the second
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motor 130b to a second pulley 136b through a second
belt 135b. The second pulley 136b is connected to the
pulsator 125 through a second driven shaft 137b and
may provide rotation of the second motor 130b to the
pulsator 125.

[0261] The second motor 130b is connected to the sec-
ond drive shaft 131b and may provide rotation to rotate
the pulsator 125 to the second drive shaft 131b. The sec-
ond drive shaft 131b may provide rotation of the second
motor 130b to the second pulley 136b through the second
belt 135b. The second pulley 136b is connected to the
pulsator 125 through the second driven shaft 137b and
may provide rotation of the second motor 130b to the
pulsator 125.

[0262] The first driven shaft 137a is provided on the
same axis as the second driven shaft 137b. For example,
a hollow in which the second driven shaft 137b is inserted
is formed at an approximately center of the first driven
shaft 137a. Thereby, the first driven shaft 137a can rotate
at a different direction and/or at a different speed than
the second driven shaft 137b on the same axis as the
second driven shaft 137b.

[0263] Asshownin FIG. 22, the washing machine 100
includes the user input 171, the display 172, the water
level sensor 173, the tub temperature sensor 174, the
duct temperature sensor 175, a first driving circuit 181,
the first motor 130a, a second driving circuit 182, the
second motor 130b, the water supply valve 142, the drain
pump 152, the fan motor 214, the tub heater 114, the
duct heater 215, the washing water valve 224, the con-
densation valve 246 and the controller 190.

[0264] The user input 171, the display 172, the water
level sensor 173, the tub temperature sensor 174, the
ducttemperature sensor 175, the water supply valve 142,
the drain pump 152, the fan motor 214, the tub heater
114, the duct heater 215, the washing water valve 224
and the condensation valve 246 may be the same as
described with reference to FIG. 12.

[0265] The first driving circuit 181 can provide the first
motor 130a with the first driving current for rotating the
drum 120. The second driving circuit 182 may provide a
second driving current to the second motor 130b to rotate
the pulsator 125. For example, each of the first driving
circuit 181 and the second driving circuit 182 may convert
AC power of an external power source into driving power
for driving each of the first motor 130a and the second
motor 130b.

[0266] The controller 190 may control the first motor
130a and the second motor 130b to rotate the drum 120
and the pulsator 125 during the washing cycle 1020, the
rinsing cycle 1030, the dehydration cycle 1040, and the
drying cycle 1050. In detail, the controller 190 may control
the driving current supplied from the first driving circuit
181 and the second driving circuit 182 to the first motor
130a and the second motor 130b.

[0267] The controller 190 controls the driving current
supplied from the first driving circuit 181 and the second
driving circuit 182 to the first motor 130a and the second

10

15

20

25

30

35

40

45

50

55

16

motor 130b to rotate the drum 120 and the pulsator 125
during the heating operation, the heating / dehydrating
operation, the heating / condensation operation, and the
cooling operation of the drying cycle 1050. The driving
current supplied from the first driving circuit 181 and the
second driving circuit 182 to the first motor 130a and the
second motor 130b may be controlled.

[0268] The controller 190 controls the first motor 130a
and the second motor 130b to rotate the drum 120 and
the pulsator 125 in the same direction during the heating
operation, the heating / condensing operation, and the
cooling operation of the drying cycle 1050.

[0269] During the heating operation, the heating / con-
densing operation and the cooling operation of the drying
cycle 1050, the controller 190 rotates the first driving cir-
cuit 181 so that the drum 120 rotates at the first rotational
speed (e.g., approximately 40 rpm to 100 rpm) to control
the first motor 130a.

[0270] In addition, during the heating operation, the
heating / condensing operation, and the cooling opera-
tion of the drying cycle 1050, the controller 190 controls
the second motor 130b through the second driving circuit
182 to rotate the pulsator 125 at a fourth rotational speed.
The fourth rotational speed may be equal to or greater
than the first rotational speed. For example, the ratio of
the fourth rotational speed to the first rotational speed
may be approximately 1:1 to 5:1.

[0271] As such, during the heating operation, the heat-
ing / condensing operation, and the cooling operation,
the pulsator 125 may rotate at a rotational speed different
from that of the drum 120 in the same direction as the
rotation direction of the drum 120.

[0272] As the pulsator 125 rotates in the same rota-
tional direction as the drum 120, the twisting of the laun-
dry may be reduced during the drying cycle 1050. In ad-
dition, the drying efficiency of the laundry may be im-
proved because the twisting of the laundry is reduced.
[0273] A washing machine includes a tub; a drum ro-
tatably installed inside of the tub; a condensing duct
formed on an inner wall of the tub; a heating duct provided
outside the tub; a duct heater provided inside the heating
duct; a fan configured to circulate air in the drum, the
condensing duct, and the heating duct; and a controller
configured to rotate the drum at a first rotational speed
so as to tumble laundry contained in the drum while con-
trolling the duct heater to heat the air circulated by the
fan. The controller may rotate the drum at a second ro-
tational speed to separate water from the laundry con-
tained in the drum while controlling the duct heater to
heat the circulating air.

[0274] Because of this, the washing machine can per-
form heating and dehydration at the same time. Since
the surface tension of the water is reduced by heating,
the washing machine can reduce the amount of moisture
contained in the laundry by simultaneously performing
heating and dehydration. In addition, the washing ma-
chine can reduce the drying time for drying the laundry.
[0275] The washing machine may further include a
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condensation conduit extending from an external water
source to the condensing duct; and a condensation valve
provided on the condensation conduit to allow or block
the supply of water to the condensing duct.

[0276] For this reason, the washing machine can pre-
vent that water in the condensation duct impedes dehy-
dration.

[0277] The controller may control the duct heater to
heatthe circulating air, and may control the condensation
valve to block the supply of water to the condensing duct
while rotating the drum to separate the water from the
laundry contained within the drum.

[0278] As a result, the washing machine may dry the
laundry through heating and condensation.

[0279] The controller may rotate the drum alternately
in a first direction and a second direction so that the laun-
dry contained in the drum tumbles, and the time for ro-
tating the drum in the first direction may differ from the
time for rotating the drum in the second direction.
[0280] Asaresult,the washing machine can effectively
guide the air inside the drum to the condensation duct,
and further reduce the drying time.

[0281] The condensation duct may include a rear
groove formed inside a rear wall of the tub having a cy-
lindrical shape, and a cover for partitioning the inside of
the rear groove from the inside of the tub.

[0282] As aresult, the condensation duct can be inte-
grally formed with the tub. In addition, the condensation
duct can be prevented from increasing the overall size
of the washing machine or decreasing the size of the
drum.

[0283] The condensing duct may be formed along a
portion of a sidewall of the tub having the cylindrical
shape.
[0284]
shape.
[0285] Both ends of the condensing duct may be
formed with inlets for connecting the condensing duct
with the inside of the tub.

[0286] The washing machine may further include a fil-
ter for filtering foreign substances contained in the air
sucked into the heating duct; a washing water nozzle for
spraying water on the filter; a washing water conduit ex-
tending from an external water source to the washing
nozzle; and a washing water valve configured to allow or
block the supply of the water to the washing nozzle pro-
vided on the washing water conduit; and the controller
may rotate the drum at a third rotational speed which is
faster than the first rotational speed and slower than the
second rotational speed while controlling the washing
water valve to allow the supply of the water to the washing
nozzle.

[0287] As a result, the washing machine can minimize
the inflow of water for cleaning the filter into the drum.
[0288] Thewashing machine may furtherinclude a pul-
sator provided inside the rear of the drum having a cy-
lindrical shape and rotating independently of the drum,
and the controller may rotate the drum at the first rota-

The condensing duct may have a horseshoe
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tional speed, and rotate the pulsator the same as the
drum at a fourth rotational speed while controlling the
duct heater and the fan to heat the air circulating in the
drum and the condensing duct and the heating duct, and
the fourth rotational speed may be greater than the first
rotational speed.

[0289] Therefore, the washing machine can prevent
the laundry inside the drum from being twisted by the
pulsator.

[0290] A controlling method of the washing machine
as above, the method may include rotating the drum at
afirst rotational speed so as to tumble laundry contained
in the drum while controlling a duct heater to heat air
circulated by a fan, and rotating the drum at a second
rotational speed to separate water from the laundry con-
tained in the drum while controlling the duct heater to
heat the circulating air.

[0291] Because of this, the washing machine can per-
form heating and dehydration at the same time. Since
the surface tension of the water is reduced by heating,
the washing machine can reduce the amount of moisture
contained in the laundry by simultaneously performing
heating and dehydration. In addition, the washing ma-
chine can reduce the drying time for drying the laundry.
[0292] Rotating the drum at the first rotational speed
may include allowing the supply of water to the condens-
ing duct while heating the heating duct and circulating
the air and rotating the drum at the first rotational speed
so as to tumble the laundry contained within the drum.
[0293] Rotating the drum at the first rotational speed
may include rotating the drum alternately in a first direc-
tion and a second direction so that the laundry contained
in the drum tumbles, and wherein the time for rotating
the drum in the first direction differs from the time for
rotating the drum in the second direction.

[0294] Asaresult, the washing machine can effectively
guide the air inside the drum to the condensation duct,
and further reduce the drying time.

[0295] Rotating the drum at the second rotational
speed may include blocking the supply of water to the
condensing duct while rotating the drum at the second
rotational speed to separate the water from the laundry
contained within the drum.

[0296] A washing machine includes a tub; a drum ro-
tatably installed inside of the tub; a condensing duct
formed on an inner wall of the tub; a condensation conduit
extending from an external water source to the condens-
ing duct; a condensation valve provided on the conden-
sation conduit to allow or block the supply of water to the
condensing duct; a heating duct provided outside the tub;
a duct heater provided inside the heating duct; a fan cir-
culating air in the drum, the condensing duct, and the
heating duct; and a controller electrically connected with
the drum motor, the condensation valve, the duct heater,
and the fan; and the condensing duct may include a rear
groove formed inside a rear wall of the tub having a cy-
lindrical shape, and a cover for partitioning the inside of
the rear groove from the inside of the tub.
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[0297] As a result, the condensation duct can be inte-
grally formed with the tub. In addition, the condensation
duct can be prevented from increasing the overall size
of the washing machine or decreasing the size of the
drum.

[0298] The condensing duct may be formed along a
portion of a sidewall of the tub having the cylindrical
shape.

[0299] Both ends of the condensing duct may be
formed with inlets for connecting the condensing duct
with the inside of the tub.

[0300] The controller may rotate the drum to separate
water from laundry contained within the drum while con-
trolling the condensation valve to block the supply of wa-
ter to the condensing duct and controlling the duct heater
to heat the air circulated by the fan.

[0301] The controller may rotate the drum to tumble
laundry contained within the drum while controlling the
condensation valve to block the supply of water to the
condensing duct and controlling the duct heater to heat
the air circulated by the fan.

[0302] Exemplary embodiments of the present disclo-
sure have been described above. In the exemplary em-
bodiments described above, some components may be
implemented as a "module". Here, the term 'module’
means, but is not limited to, a software and/or hardware
component, such as a Field Programmable Gate Array
(FPGA) or Application Specific Integrated Circuit (ASIC),
which performs certain tasks. A module may advanta-
geously be configured to reside on the addressable stor-
age medium and configured to execute on one or more
processors.

[0303] Thus, a module may include, by way of exam-
ple, components, such as software components, object-
oriented software components, class components and
task components, processes, functions, attributes, pro-
cedures, subroutines, segments of program code, driv-
ers, firmware, microcode, circuitry, data, databases, data
structures, tables, arrays, and variables. The operations
provided for in the components and modules may be
combined into fewer components and modules or further
separated into additional components and modules. In
addition, the components and modules may be imple-
mented such that they execute one or more CPUs in a
device.

[0304] Withthatbeingsaid, andin additiontothe above
described exemplary embodiments, embodiments can
thus be implemented through computer readable
code/instructions infon a medium, e.g., a computer read-
able medium, to control at least one processing element
to implement any above described exemplary embodi-
ment. The medium can correspond to any medium/media
permitting the storing and/or transmission of the compu-
ter readable code.

[0305] The computer-readable code can be recorded
on a medium or transmitted through the Internet. The
medium may include Read Only Memory (ROM), Ran-
dom Access Memory (RAM), Compact Disk-Read Only
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Memories (CD-ROMs), magnetic tapes, floppy disks,
and optical recording medium. Also, the medium may be
a non-transitory computer-readable medium. The media
may also be a distributed network, so that the computer
readable code is stored or transferred and executed in a
distributed fashion. Still further, as only an example, the
processing element could include at least one processor
or at least one computer processor, and processing el-
ements may be distributed and/or included in a single
device.

[0306] While exemplary embodiments have been de-
scribed with respect to a limited number of embodiments,
those skilled in the art, having the benefit of this disclo-
sure, will appreciate that other embodiments can be de-
vised which do not depart from the scope as disclosed
herein. Accordingly, the scope should be limited only by
the attached claims.

Claims
1. A washing machine, comprising:

a tub (110);

adrum (120) rotatably installed inside of the tub;
a condensing duct (240) formed on an inner wall
of the tub (120);

a heating duct (210) provided outside the tub;
a duct heater (215) provided inside the heating
duct;

afan (213) configured to circulate airin the drum,
the condensing duct, and the heating duct; and
a controller (190) configured to rotate the drum
(120) at a first rotational speed so as to tumble
laundry contained in the drum while controlling
the duct heater (215) to heat the air circulated
by the fan,

wherein the controller (190) is configured to ro-
tate the drum (120) at a second rotational speed,
which is higher than the first rotational speed, to
separate water from the laundry contained in the
drum while controlling the duct heater (215) to
heat the circulating air;

wherein

the controller (190) is configured to rotate the
drum at the first rotational speed alternately in
a first direction and a second direction so that
the laundry contained in the drum tumbles, and
time for rotating the drum in the first direction
differs from time for rotating the drum in the sec-
ond direction.

2. The washing machine of claim 1 further comprising:

a condensation conduit to connect an external
water source to the condensing duct; and

a condensation valve (246) provided on the con-
densation conduit to adjust supply of water to



35
the condensing duct.

The washing machine of claim 2, wherein the con-
troller (190) is configured to control the duct heater
to heat the circulating air, and controls the conden-
sation valve to block the supply of water to the con-
densing duct while rotating the drum at the second
rotational speed to separate the water from the laun-
dry contained within the drum.

The washing machine of claim 2, wherein the con-
troller (190) is configured to control the duct heater
to heat the circulating air, and controls the conden-
sation valve to allow the supply of water to the con-
densing duct while rotating the drum at the first ro-
tational speed to tumble the laundry contained within
the drum.

The washing machine of any one of claims 1 to 4,
wherein the condensing duct (240) includes a rear
groove (241) formed inside a rear wall of the tub hav-
ing a cylindrical shape, and a cover for partitioning
the inside of the rear groove from the inside ofthe tub.

The washing machine of claim 5, wherein the con-
densing duct (240) is formed along a portion of a
sidewall of the tub (110) having the cylindrical shape.

The washing machine of claim 5, wherein the con-
densing duct (240) has a horseshoe shape.

The washing machine of claim 6, wherein both ends
of the condensing duct (240) are formed with inlets
to connect the condensing duct with the inside of the
tub (110).

The washing machine of any one of claims 1 to 4,
further comprising:

a filter (221) to filter foreign substances con-
tained in the air sucked into the heating duct;
a washing water nozzle (222) to spray water on
the filter;

awashing water conduit (223) to connect an ex-
ternal water source to the washing nozzle; and
awashing water valve (224) configured to adjust
the supply of the water to the washing nozzle
provided on the washing water conduit, and
wherein the controller is configured to rotate the
drum (120) at a third rotational speed which is
higher than the first rotational speed and lower
than the second rotational speed while control-
ling the washing water valve to allow the supply
of the water to the washing nozzle.

10. The washing machine of any one of claims 1 to 4,

further comprising:
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a pulsator (125) provided inside the rear of the
drum having a cylindrical shape and rotating in-
dependently of the drum, and wherein

the controller is configured to rotate the drum
(120) at the first rotational speed, and to rotate
the pulsator the same as the drum at a fourth
rotational speed while controlling the duct heat
and the fan to heat the air circulating in the drum
and the condensing duct and the heating duct,
wherein the fourth rotational speed is higher
than the first rotational speed.

A controlling method of a washing machine as
claimed in claim 1, the method comprising:

rotating the drum (120) at a first rotational speed
so as to tumble laundry contained in the drum
while controlling a duct heater (215) to heat air
circulated by a fan, and

rotating the drum (120) at a second rotational
speed, which is higher than the first rotational
speed, to separate water from the laundry con-
tained in the tub while controlling the duct heater
to heat the circulating air,

rotating the drum (120) at the first rotational
speed includes rotating the drum (120) alter-
nately in a first direction and a second direction
so that the laundry contained in the drum tum-
bles, and wherein time for rotating the drum
(120) in the first direction differs from time for
rotating the drum in the second direction.

The method of claim 11, wherein rotating the drum
(120) at the first rotational speed includes allowing
supply of water to the condensing duct (240) while
heating the heating duct (215) and circulating the air
and rotating the drum (120) at the first rotational
speed so as to tumble the laundry contained in the
drum.

The method of claim 11, wherein rotating the drum
(120) at the second rotational speed includes, block-
ing the supply of water to the condensing duct (240)
while rotating the drum (120) at the second rotational
speed to separate the water from the laundry con-
tained within the drum.

Patentanspriiche

1.

Waschmaschine, umfassend:

eine Wanne (110);

eine Trommel (120), die drehbar im Inneren der
Wanne angebracht ist;

einen an einer Innenwand der Wanne (120) aus-
gebildeten Kondensierkanal (240);

einen Heizkanal (210), der auf3erhalb der Wan-
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ne vorgesehen ist;

eine Kanalheizung (215), die im Inneren des
Heizkanals vorgesehen ist;

ein Geblase (213), das so konfiguriert ist, dass
es Luft in der Trommel, dem Kondensierkanal
und dem Heizkanal umwalzt; und

eine Steuerung (190), die konfiguriertist, um die
Trommel (120) mit einer ersten Drehgeschwin-
digkeit zu drehen, um die in der Trommel ent-
haltene Wasche hin und her zu wirbeln, wahrend
sie die Kanalheizung (215) steuert, um die vom
Geblase umgewalzte Luft zu erwarmen,

wobei die Steuerung (190) so konfiguriert ist,
dass sie die Trommel (120) mit einer zweiten
Drehgeschwindigkeit dreht, die hoher ist als die
erste Drehgeschwindigkeit, um Wasser von der
in der Trommel enthaltenen Wasche zu trennen,
wahrend sie die Kanalheizung (215) steuert, um
die zirkulierende Luft zu erwédrmen;

wobei die Steuerung (190) konfiguriert ist, um
die Trommel mit der ersten Drehgeschwindig-
keit abwechselnd in einer ersten Richtung und
einer zweiten Richtung zu drehen, so dass die
in der Trommel enthaltene Wasche hin und her
gewirbelt wird, und die Zeit zum Drehen der
Trommelinderersten Richtung sich von der Zeit
zum Drehen der Trommel in der zweiten Rich-
tung unterscheidet.

2. Waschmaschine nach Anspruch 1, die auflerdem

umfasst:

eine Kondensationsleitung zur Verbindung ei-
ner externen Wasserquelle mit dem Konden-
sierkanal; und

ein Kondensationsventil (246), das an der Kon-
densationsleitung vorgesehen ist, um die Was-
serzufuhr zur Kondensationsleitung einzustel-
len.

Waschmaschine nach Anspruch 2, wobei die Steu-
erung (190) so konfiguriert ist, dass sie die Kanal-
heizung zum Erwarmen der zirkulierenden Luft steu-
ert und das Kondensationsventil so steuert, dass die
Wasserzufuhr zum Kondensierkanal gesperrt wird,
wahrend die Trommel mit der zweiten Drehzahl ge-
dreht wird, um das Wasser von der in der Trommel
enthaltenen Wasche zu trennen.

Waschmaschine nach Anspruch 2, wobei die Steu-
erung (190) so konfiguriert ist, dass sie die Kanal-
heizung zum Erwarmen der zirkulierenden Luft steu-
ert und das Kondensationsventil steuert, um die Zu-
fuhr von Wasser in den Kondensierkanal zu ermdg-
lichen, wahrend die Trommel mit der ersten Dreh-
geschwindigkeit gedreht wird, um die in der Trommel
enthaltene Wasche hin und her zu wirbeln.
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Waschmaschine nach einem der Anspriiche 1 bis 4,
wobei der Kondensierkanal (240) eine hintere Nut
(241), dieinnerhalb einer Riickwand der Wanne aus-
gebildet ist und eine zylindrische Form hat, und eine
Abdeckung zum Abtrennen des Inneren der hinteren
Nut vom Inneren der Wanne aufweist.

Waschmaschine nach Anspruch 5, wobei der Kon-
densierkanal (240) entlang eines Abschnitts einer
Seitenwand der Wanne (110) mit der zylindrischen
Form ausgebildet ist.

Waschmaschine nach Anspruch 5, wobei der Kon-
densierkanal (240) die Form eines Hufeisens hat.

Waschmaschine nach Anspruch 6, wobei beide En-
den des Kondensierkanals (240) mit Einlassen aus-
gebildet sind, um den Kondensierkanal mit dem In-
neren der Wanne (110) zu verbinden.

Waschmaschine nach einem der Anspriiche 1 bis 4,
ferner umfassend:

einen Filter (221) zum Filtern von Fremdstoffen,
die in der in den Heizkanal gesaugten Luft ent-
halten sind;

eine Waschwasserdiise (222) zum Bespriihen
des Filters mit Wasser;

eine Waschwasserleitung (223), um eine exter-
ne Wasserquelle mit der Waschdlse zu verbin-
den; und

ein Waschwasserventil (224), das konfiguriert
ist, um die Wasserzufuhr zu der an der Wasch-
wasserleitung vorgesehenen Waschdiise ein-
zustellen, und

wobei die Steuerung konfiguriert ist, um die
Trommel (120) mit einer dritten Drehgeschwin-
digkeit zu drehen, die hoéher als die erste Dreh-
geschwindigkeit und niedriger als die zweite
Drehgeschwindigkeit ist, wahrend sie das
Waschwasserventil steuert, um die Zufuhr des
Wassers zu der Waschdiise zu ermdglichen.

10. Waschmaschine nach einem der Anspriiche 1 bis 4,

ferner umfassend:

einen Pulsator (125), der innerhalb der Riicksei-
te der Trommel vorgesehen ist, eine zylindri-
sche Form hat und sich unabhangig von der
Trommel dreht, und wobei

die Steuerung so konfiguriert ist, dass sie die
Trommel (120) mit der ersten Drehzahl dreht
und den Pulsator mit der gleichen Drehzahl wie
die Trommel mit einer vierten Drehzahl dreht,
wahrend sie die Kanalheizung und das Geblase
steuert, um die in der Trommel zirkulierende Luft
sowie den Kondensierkanal und den Heizkanal
ZU erwarmen,
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wobei die vierte Drehgeschwindigkeit hoher ist
als die erste Drehgeschwindigkeit.

Verfahren zur Steuerung einer Waschmaschine
nach Anspruch 1, wobei das Verfahren umfasst:

Drehen der Trommel (120) mit einer ersten
Drehgeschwindigkeit, um die in der Trommel
enthaltene Wasche zu schleudern, wahrend ei-
ne Kanalheizung (215) gesteuert wird, um die
von einem Geblase umgewalzte Luft zu erwar-
men, und

Drehen der Trommel (120) mit einer zweiten
Drehzahl, die hoher ist als die erste Drehzahl,
um das Wasser von der in der Wanne enthalte-
nen Wasche zu trennen, wahrend die Kanalhei-
zung zur Erwarmung der zirkulierenden Luft ge-
steuert wird,

wobei das Drehen der Trommel (120) mit der
ersten Drehgeschwindigkeit das Drehen der
Trommel (120) abwechselnd in einer ersten
Richtung und einer zweiten Richtung umfasst,
so dass die in der Trommel enthaltene Wasche
geschleudert wird, und wobei sich die Zeit fir
das Drehen der Trommel (120) in der ersten
Richtung von der Zeit fiir das Drehen der Trom-
mel in der zweiten Richtung unterscheidet.

Verfahren nach Anspruch 11, wobei das Drehen der
Trommel (120) mit der ersten Drehgeschwindigkeit
das Zulassen der Zufuhr von Wasser zum Konden-
sierkanal (240) umfasst, wahrend der Heizkanal
(215) beheizt wird und die Luft zirkuliert und die
Trommel (120) mit der ersten Drehgeschwindigkeit
gedreht wird, um die in der Trommel enthaltene Wa-
sche zu schleudern.

Verfahren nach Anspruch 11, wobei das Drehen der
Trommel (120) mit der zweiten Drehgeschwindigkeit
das Blockieren der Wasserzufuhr zum Kondensier-
kanal (240) umfasst, wahrend die Trommel (120) mit
der zweiten Drehgeschwindigkeit gedreht wird, um
das Wasservonderinder Trommel enthaltenen Wa-
sche zu trennen.

Revendications

1.

Machine a laver, comprenant :

une cuve (110) ;

un tambour (120) installé de maniére rotative a
'intérieur de la cuve ;

un conduit de condensation (240) formé sur une
paroi intérieure de la cuve (120) ;

un conduit de chauffage (210) situé a I'extérieur
de la cuve ;

un chauffage de conduit (215) placé a l'intérieur
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du conduit de chauffage ;

un ventilateur (213) configuré pour faire circuler
I’air dans le tambour, le conduit de condensation
et le conduit de chauffage ; et

une commande (190) configurée pour faire tour-
ner le tambour (120) a une premiére vitesse de
rotation de maniere a culbuter le linge contenu
dans le tambour tout en commandant le chauf-
fage de conduit (215) pour chauffer I'air circulé
par le ventilateur,

dans lequel la commande (190) est configurée
pour faire tournerle tambour (120) a une deuxié-
me vitesse de rotation, supérieure ala premiére
vitesse de rotation, afin de séparer ’eau dulinge
contenu dans le tambour tout en commandant
le chauffage de conduit (215) pour chauffer I'air
circulant ;

dans lequel la commande (190) est configurée
pour faire tourner le tambour a la premiére vi-
tesse de rotation alternativement dans un pre-
mier sens et dans un deuxiéme sens de sorte
que le linge contenu dans le tambour culbute,
et que le temps de rotation du tambour dans le
premier sens differe du temps de rotation du
tambour dans le deuxiéme sens.

2. Machine a laver de la revendication 1, comprenant

en outre :

un conduit de condensation pour connecter une
source d'eau externe au conduit de
condensation ; et

une vanne de condensation (246) placée sur le
conduit de condensation pour régler I'alimenta-
tion en eau du conduit de condensation.

Machine a laver de la revendication 2, dans laquelle
la commande (190) est configurée pour commander
le chauffage de conduit pour chauffer I'air circulant,
et commande la vanne de condensation pour blo-
quer 'alimentation en eau du conduit de condensa-
tion tout en faisant tourner le tambour a la deuxiéme
vitesse de rotation pour séparer I'eau du linge con-
tenu dans le tambour.

Machine a laver de la revendication 2, dans laquelle
la commande (190) est configurée pour commander
le chauffage de conduit pour chauffer I'air circulant,
et commande la vanne de condensation pour per-
mettre I'alimentation en eau du conduit de conden-
sationtoutenfaisanttournerle tambouralapremiére
vitesse de rotation pour culbuter le linge contenu
dans le tambour.

Machine a laver de 'une des revendications 1 a 4,
dans laquelle le conduit de condensation (240) com-
prend une rainure arriere (241) formée a l'intérieur
d’une paroi arriere de la cuve ayant une forme cy-
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lindrique, et un couvercle pour cloisonner l'intérieur
de la rainure arriere de l'intérieur de la cuve.

Machine a laver de la revendication 5, dans laquelle
le conduit de condensation (240) est formé le long
d'une partie d’'une paroi latérale de la cuve (110)
ayant une forme cylindrique.

Machine a laver de la revendication 5, dans laquelle
le conduit de condensation (240) a une forme de fer
a cheval.

Machine a laver de la revendication 6, dans laquelle
les deux extrémités du conduit de condensation
(240) sont formées avec des entrées pour connecter
le conduitde condensation avec l'intérieur de la cuve
(110).

Machine a laver de I'une quelconque des revendi-
cations 1 a 4, comprenant en outre :

un filtre (221) pour filtrer les substances étran-
geéres contenues dans l'air aspiré dans le con-
duit de chauffage ;

une buse d’eau de lavage (222) pour pulvériser
de I'eau sur le filtre ;

un conduitd’eaude lavage (223) pour connecter
une source d’eau externe alabuse de lavage ;et
une vanne d’eau de lavage (224) configurée
pour ajuster I'alimentation en eau de la buse de
lavage prévue sur le conduit d’eau de lavage, et
dans lequel la commande est configurée pour
faire tourner le tambour (120) a une troisieme
vitesse de rotation supérieure a la premiére vi-
tesse de rotation et inférieure a la deuxiéme vi-
tesse de rotation tout en commandant la vanne
d’eau de lavage pour permettre I'alimentation
en eau de la buse de lavage.

10. Machine a laver de I'une quelconque des revendi-

cations 1 a 4, comprenant en outre :

un pulsateur (125) situé a I'arriere du tambour,
de forme cylindrique et tournant indépendam-
ment du tambour, et dans lequel

la commande est configurée pour faire tourner
le tambour (120) a la premiére vitesse de rota-
tion, etpourfaire tournerle pulsateur de laméme
maniere que le tambour a une quatrieme vitesse
de rotation tout en commandant la chaleur du
chauffage de conduit et le ventilateur pour
chauffer I'air circulant dans le tambour et le con-
duitde condensation et le conduit de chauffage,
dans lequel la quatrieme vitesse de rotation est
supérieure a la premiére vitesse de rotation.

11. Procédé de commande d’une machine alaver selon

la revendication 1, le procédé comprenant :
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faire tourner le tambour (120) a une premiére
vitesse de rotation de maniére a culbuter le linge
contenu dans le tambour tout en commandant
un chauffage de conduit (215) pour chauffer l'air
circulant par un ventilateur, et

faire tourner le tambour (120) a une deuxieme
vitesse de rotation, supérieure a la premiére vi-
tesse de rotation, pour séparer I'eau du linge
contenu dans la cuve tout en commandant le
chauffage de conduit pour chauffer I'air circu-
lant,

la rotation du tambour (120) a la premiére vites-
se derotation comprenantla rotation du tambour
(120) alternativement dans un premier sens et
dans un deuxiéme sens de sorte que le linge
contenu dans le tambour culbute, et dans lequel
le temps de rotation du tambour (120) dans le
premier sens differe du temps de rotation du
tambour dans le deuxiéme sens.

Procédé de la revendication 11, dans lequel la rota-
tion du tambour (120) a la premiére vitesse de rota-
tion comprend l'alimentation en eau du conduit de
condensation (240) tout en chauffant le conduit de
chauffage (215) eten faisant circulerl'air et en faisant
tourner le tambour (120) a la premiére vitesse de
rotation de maniére a culbuter le linge contenu dans
le tambour.

Procédé de la revendication 11, dans lequel la rota-
tion du tambour (120) a la deuxieme vitesse de ro-
tation comprend le blocage de I'alimentation en eau
du conduitde condensation (240) pendantla rotation
du tambour (120) a la deuxieme vitesse de rotation
pour séparer I'eau du linge contenu dans le tambour.
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 8]
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[Fig. 9]
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[Fig. 13]
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[Fig. 15]
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[Fig. 16]
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[Fig. 19]
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