EP 4 467 712 A1

(19)

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 4 467 712 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
27.11.2024 Bulletin 2024/48

(21) Application number: 23903835.9

(22) Date of filing: 30.11.2023

(51)

(52)

International Patent Classification (IPC):
DOG6F 58/40 (2020-01) DOG6F 58/26 (2006-07)
DOG6F 34/26 (2020.01) DOG6F 58/46 (2020-01)
DOGF 105/12(2020.01) DOG6F 105/20 (2020.01)

Cooperative Patent Classification (CPC):
DOG6F 34/26; DO6F 58/26; DO6F 58/40; DO6F 58/46;
DO6F 2105/12; DO6F 2105/20

International application number:
PCT/KR2023/019530

International publication number:
WO 2024/128632 (20.06.2024 Gazette 2024/25)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB

GRHRHUIEISITLILT LU LV MC ME MK MT NL

NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA

Designated Validation States:

KH MA MD TN

(30) Priority: 15.12.2022 KR 20220175595
(71) Applicant: LG Electronics Inc.

Yeongdeungpo-gu
Seoul 07336 (KR)

Inventors:

LEE, Kanghun
Seoul 08592 (KR)
HAN, Injae

Seoul 08592 (KR)
KIM, Sungyong
Seoul 08592 (KR)
KIM, Woore
Seoul 08592 (KR)

Representative: Ter Meer Steinmeister & Partner
Patentanwaélte mbB

Nymphenburger StraBe 4

80335 Miinchen (DE)

(54)

(57)  The present application relates to a method for
controlling a laundry treatment apparatus, the method
comprising: a heating step of heating a drum by means of
a heating unit that induces an eddy current in the drum;
and a motion execution step of alternately executing a
stirring motion that rotates the drum at a first rotational
speed that causes a centrifugal force of less than 1G, and
a heat transfer motion that rotates the drum at a second
rotational speed that induces a centrifugal force of 1G or
more, wherein the ratio between the execution time of the
stirring motion and the execution time of the heat transfer
motion is set differently depending on the dryness of
laundry.

METHOD FOR CONTROLLING LAUNDRY TREATMENT APPARATUS
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Description
Technical Field

[0001] The present disclosure relates to a method for
controlling a laundry treating apparatus.

Background

[0002] A laundry treating apparatus is an apparatus
thatmay wash, dry, or wash and dry laundry (an object-to-
be-washed or an object-to-be-dried), and is a concept
that includes a washing machine, a dryer, and a dryer
combined washing machine.

[0003] A laundry treating apparatus (the dryer) that
may dry the laundry supplies heated air (hot air) to the
laundry, and is categorized into an exhaust type drying
system and a circulation type drying system depending
on how air that has completed heat exchange with the
laundry is treated.

[0004] The circulation type drying system sequentially
dehumidifies and heats air discharged from an accom-
modating space where the laundry is stored and then re-
supplies air to the accommodating space, and the ex-
haust type drying system supplies heated air to the
accommodating space and exhausts air discharged from
the accommodating space to the outside of the laundry
treating apparatus.

[0005] Because a drying time required for the laundry
toreach settargetdrynessis determined by how effective
the heat exchange is between air supplied to the drum
and the laundry, regardless of the laundry treating appa-
ratus with any drying system, control to increase effi-
ciency of the heat exchange between air supplied into
the drum and the laundry is a very important design
consideration in the laundry treating apparatus whose
purpose is to dry the laundry.

[0006] Among existing laundry treating apparatuses,
there is one that increases the heat exchange efficiency
by controlling the number of rotations or a rotation direc-
tion of the drum while air is supplied to the drum.
[0007] An existing laundry treating apparatus that con-
trols the number of rotations of the drum to a low level
while supplying heated air to the drum may cause the
laundry to shrink significantly because the laundry re-
peatedly ascends and descends inside the drum.
[0008] The shrinkage of the laundry is caused by com-
plex factors such as a magnitude of an external force
supplied to the laundry, dryness of the laundry, a tem-
perature of air supplied to the laundry, and a time during
which hot air is supplied to the laundry (the drying time).
The greatest factor that intensifies the shrinkage may be
seen as the magnitude of the external force supplied to
the laundry. Therefore, an existing control method of
continuously repeating the ascending and the descend-
ing of the laundry while heated air is supplied to the drum
is highly likely to intensify the shrinkage of the laundry.
[0009] Among the existing laundry treating appara-

10

15

20

25

30

35

40

45

50

55

tuses, there is one that rotates the drum with a high
number of rotations (the number of rotations that creates
a centrifugal force equal to or greater than 1G) while
heated air is supplied to the drum (registration number
10-1594368).

[0010] The existing laundry treating apparatus may
minimize the external force supplied to the laundry by
maintaining the laundry in close contact with a circumfer-
ential surface of the drum when heated air is supplied to
the drum. Because a drying mechanism of such laundry
treating apparatus is heat transfer via convection, the
drying may take a long time.

[0011] In addition, in the scheme of supplying heated
air while maintaining the laundry in close contact with the
circumferential surface of the drum, dryness of a surface
exposed to air (one surface of the laundry facing a rota-
tion center of the drum) and a surface not exposed to air
(a surface in contact with the circumferential surface of
the drum) may be different from each other. This may not
only mean that the efficiency of the heat exchange be-
tween air supplied to the drum and the laundry may be
lowered, but may also has a potential to cause damage of
a locally heated portion of the laundry or accelerate the
shrinkage.

[0012] In one example, a drying cycle (a drying step)
performed by the laundry treating apparatus for drying
the laundry may be divided into a preheating period, a
constant drying rate period, and a falling drying rate
period.

[0013] The preheating period is a period in which there
is little change in the dryness and a temperature of the
laundry gradually increases (a period in which the tem-
perature of the laundry gradually increases to a tempera-
ture at which moisture is discharged from the laundry),
the constant drying rate period is a period in which the
dryness of the laundry increases rapidly and the tem-
perature of the laundry remains almost constant, and the
falling drying rate period is a period in which there is little
change in the dryness of the laundry and the temperature
of the laundry increases rapidly.

[0014] Accordingto anexperiment, it was found thatas
an execution time of the falling drying rate period in-
creases and as the temperature of air supplied to the
laundry in the falling drying rate period increases, the
shrinkage of the laundry becomes more severe. Because
there was no control method for shortening the execution
time of the falling drying rate period or control method for
adjusting the temperature of air supplied to the laundry
while executing the falling drying rate period, it was
difficult for the existing laundry treating apparatuses de-
scribed above to prevent the shrinkage.

[Summary]
[Technical Problem]

[0015] The present disclosure is to provide a method
for controlling alaundry treating apparatus that reduces a
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shrinkage phenomenon of laundry.

[0016] Inaddition, the presentdisclosure is to provide a
method for controlling a laundry treating apparatus that
may minimize a shrinkage phenomenon of laundry by
controlling an external force supplied to the laundry.
[0017] Inaddition, the presentdisclosure isto provide a
method for controlling a laundry treating apparatus that
may minimize a shrinkage phenomenon of laundry by
shortening a time required to dry the laundry.

[0018] Inaddition,the presentdisclosureistoprovidea
method for controlling a laundry treating apparatus that
may minimize a shrinkage phenomenon of laundry by
controlling an amount of heat energy supplied to the
laundry.

[Technical Solutions]

[0019] The present disclosure provides a method for
controlling a laundry treating apparatus including a tub
where water is stored, a drum disposed inside the tub to
store laundry therein, and a heater that heats the drum by
generating an eddy current in the drum.

[0020] The method includes a motion execution step of
alternately performing a stirring motion to rotate the drum
with afirst number of rotations creating a centrifugal force
smaller than 1G, and a heat transfer motion to rotate the
drum with a second number of rotations creating a cen-
trifugal force equal to or greater than 1G, and a heating
step of heating the drum by operating the heater, and a
ratio of an execution time of the stirring motion and an
execution time of the heat transfer motion are set differ-
ently depending on dryness of the laundry.

[0021] Whenthedrynessofthelaundry reaches preset
reference dryness, the execution time of the heat transfer
motion may be set to be greater than the execution time of
the stirring motion.

[0022] When the dryness of the laundry is smaller than
the preset reference dryness, the execution time of the
stirring motion and the execution time of the heat transfer
motion may be set to be the same as each other.
[0023] Arotation direction of the drum setin the stirring
motion and a rotation direction of the drum set in the heat
transfer motion may be the same as each other.

[0024] The first number of rotations may be set to a
number of rotations causing the laundry to fall, roll, or
slide at a vertical level equal to or lower than a vertical
level of a horizontal line passing through a rotation center
of the drum.

[0025] Adrying step composed of the heating step and
a heat exchange step may be divided into a preheating
period, a constant drying rate period, and a falling drying
rate period, and the reference dryness may be set to a
value between highest dryness and lowest dryness de-
fining the constant drying rate period.

[0026] The reference dryness may be set to dryness
where a moisture content of the laundry is in a range of
30% to 20%.

[0027] The heating step may be started simultaneously
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with the motion execution step or may be started after
start of the motion execution step.

[0028] The heating step may be executed before start
of the motion execution step, and an interval between a
start time point of the heating step and a start time point of
the motion execution step may be set within a preset
reference time.

[0029] The method may further include a dehydration
step started before the heating step and the motion
execution step are executed, wherein the dehydration
step includes removing water from the laundry by rotating
the drum with a number of rotations creating the centri-
fugal force equal to or greater than 1G.

[0030] The method may further include a stirring heat-
ing step started before the dehydration step is executed,
wherein the stirring heating step includes heating the
drum by operating the heater while rotating the drum at
a number of rotations creating the centrifugal force smal-
ler than 1G.

[0031] The number of rotations of the drum set in the
stirring heating step may be set to be equal to or smaller
than the number of rotations of the drum set in the stirring
motion.

[0032] The heating step may include controlling a tem-
perature of the drum to maintain a temperature of the
laundry equal to or lower than 90 degrees Celsius.
[0033] The heating step may include maintaining the
temperature of the drum equal to or lower than 100
degrees Celsius.

[0034] The method may further include a cooling step
of lowering the temperature of the laundry by rotating the
drum when the heating step and the motion execution
step are completed.

[0035] A number of rotations set in the cooling step
may be setto be smaller than the first number of rotations.

[Advantageous Effects]

[0036] The presentdisclosure provides the method for
controlling the laundry treating apparatus that reduces
the shrinkage phenomenon of the laundry.

[0037] Inaddition, the present disclosure provides the
method for controlling the laundry treating apparatus that
may minimize the shrinkage phenomenon of the laundry
by controlling the external force supplied to the laundry.
[0038] In addition, the present disclosure provides the
method for controlling the laundry treating apparatus that
may minimize the shrinkage phenomenon of the laundry
by shortening the time required to dry the laundry.
[0039] In addition, the present disclosure provides the
method for controlling the laundry treating apparatus that
may minimize the shrinkage phenomenon of the laundry
by controlling the amount of the heat energy supplied to
the laundry.

[Brief Description of the Drawings]

[0040]



5 EP 4 467 712 A1 6

FIGS. 1 and 2 show an example of a laundry treating
apparatus.

FIGS. 3, 4, and 5 show an example of a heater.
FIG. 6 shows an example of a heating step and a heat
transfer step.

(a) in FIG. 7 shows an example of a stirring motion,
and (b) in FIG. 7 shows an example of a transfer
motion.

FIG. 8 shows an example of a control method com-
posed of a first drying step and a second drying step.

[Best Mode]

[0041] Hereinafter, embodiments of a laundry treating
apparatus and a control method will be described in detail
with reference to the attached drawings. A configuration
of the apparatus or the control method to be described
below is only for describing the embodiments of the
laundry treating apparatus and is not intended to limit
the scope of the present disclosure, and the same re-
ference numerals used throughout the presentdocument
refer to the same components.

[0042] AsshowninFIG.1,alaundrytreatingapparatus
100 may include a cabinet 1 having a laundry inlet 11
defined therein, a tub 2 disposed inside the cabinet 1 to
store water therein, and a drum 3 that is rotatably dis-
posed inside the tub and accommodates an object-to-be-
treated (hereinafter, referred to as ‘laundry’) therein.
[0043] The laundry inlet 11 may be defined in a front
surface of the cabinet 1 and may be closed by a door 12
pivotably coupled to the cabinet 1.

[0044] The cabinet1 may have a control panel 13. FIG.
1 shows a case in which the control panel 13 is located on
the front surface of the cabinet 1 above the laundry inlet
11 as an example.

[0045] The control panel 13 may include an input unit
131 and adisplay 132. Theinputunit 131 may be ameans
of receiving a control command from a user, and the
display 132 may be a means of displaying the control
commands selectable by the user and execution infor-
mation of the control command selected by the user.
[0046] AsshowninFIG.2,thetub2maybeformedasa
tub body 21 disposed inside the cabinet 1 to provide a
space for storing water. The tub body 21 may be formed
as a hollow cylinder, and a tub inlet 22 may be defined in
one surface of the cylinder.

[0047] The tub body 21 may be fixed inside the cabinet
1 via a support. FIG. 2 shows a case in which the support
is composed of a spring 24 that connects an upper portion
of a circumferential surface of the tub body 21 to the
cabinet 1, and a damper 25 that connects a lower portion
of the circumferential surface of the tub body 21 to the
cabinet 1 as an example.

[0048] The tub inlet 22 may be connected to the laun-
dryinlet 11 via a gasket 23. To prevent water stored inside
the tub body 21 from leaking to the cabinet 1, the gasket
23 may be formed as a tube connecting the laundry inlet
11 with the tub inlet 22. Additionally, to minimize trans-
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mission of vibration of the tub body 21 to the cabinet 1, the
gasket 23 may be made of an elastic material such as
rubber.

[0049] The drum 3 may include a drum body 31 that is
disposed inside the tub body 21 to provide a space for
storing the laundry.

[0050] The drum body 31 may be formed as a hollow
cylinder, and may have a drum inlet 32 defined in one
surface (a surface facing the tub inlet) of the cylinder. The
drum body 31 is preferably made of a conductor.
[0051] A communication hole 33 that allows inside of
the drum body 31 to be in communication with inside of
the tub body 21 may be defined in a circumferential
surface of the drum body 31 or the like, and a lifter that
lifts the laundry inside the drum body 31 when the drum
body 31 rotates may be disposed on the circumferential
surface of the drum body 31.

[0052] The drum body 31 may be rotatably fixed to the
tub body 21 via a driver 4.

[0053] Thedriver4 may include a stator 41 thatis fixed
to a rear surface of the tub body 21 and forms a rotating
field when current is supplied, a rotor 42 that is located
outside the tub body 21 to rotate by the rotating field, and
a rotation shaft 43 that extends through the rear surface
of the tub body 21 and connects the rotor 42 with a rear
surface of the drum body 31.

[0054] The tub body 21 may receive water via a water
supply 5, and water stored in the tub body 21 may be
discharged to the outside of the tub body 21 via a drai-
nage 6.

[0055] The water supply 5 may include a water supply
pipe 52 that connects a water supply source 51 to the tub
body 21, and a water supply valve 53 that controls open-
ing and closing of the water supply pipe 52 in response to
a control signal of a controller 91.

[0056] The drainage 6 may include a pump 61, a first
drain pipe 62 that connects the tub body 21 to the pump
61, and a second drain pipe 63 that guides water dis-
charged from the pump 61 to the outside of the cabinet 1.
[0057] The laundry treating apparatus 100 may further
include a supplier 7 that supplies detergent to the tub
body 21. The supplier 7 may include a drawer that is
extended from the front surface of the cabinet 1, and a
storage space defined in the drawer to store the deter-
gent therein.

[0058] FIG. 2 shows a case in which the storage space
is defined to connect the water supply pipe 52 with the tub
body 21 as an example. In this case, the water supply
pipe 52 may be composed of a first water supply pipe 521
that guides water supplied from the water supply source
51 to the storage space, and a second water supply pipe
522 that guides the detergent discharged from the sto-
rage space and water to the tub body 21.

[0059] The laundry treating apparatus 100 may further
include a heater 8 that heats the drum body 31.

[0060] The heater 8 is as means of heating the drum
body 31 by generating an eddy current in the drum body
31 via electromagnetic induction. An induction heater
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may be an example of the heater.

[0061] As shown in FIG. 3, the heater 8 is preferably
located in a space located above a horizontal line H
passing through a center of the tub body (a horizontal
line passing through a center of rotation of the drum body)
on the circumferential surface of the tub body 21. This is
because it is advantageous for heating the drum body 31
that there is no water between the heater 8 and the drum
body 31.

[0062] As shown in FIG. 4, the heater 8 may include a
housing 81 fixed to an upper space of the tub body 21, a
coil 82 fixed to the housing 81, and a cover 83 that is fixed
to the housing 81 and prevents exposure of the coil 82.
[0063] To prevent overheating of the coil 82, the cover
83 may further include a cooler 84. The cooler 84 may be
formed as afan thatexhausts airin a space created by the
housing 81 and the cover 83 to the outside. As shown in
FIG. 5, the coil 82 may be fixed to the housing 81, and
current supplied to the coil 82 may be controlled by the
controller 91.

[0064] As shown in FIG. 2, the laundry treating appa-
ratus 100 may further include a sensor 92 that senses an
amount of foam inside the tub body 21. The senser 92
may be formed as a water level sensor that senses an
amount of water supplied to the tub body 21.

[0065] Asshown inthe drawing, the water level sensor
may be composed of a communication pipe 921 con-
nected to the first drain pipe 62, and a sensor 922 that
generates a control signal based on a pressure inside the
communication pipe 921.

[0066] The communication pipe 921 may be formed as
ahosefixed inside the cabinet 1 such that one end thereof
is connected to the first drain pipe 62 and the other end
thereof is located at a point higher than the highest water
level of the tub body 21, or a point higher than the
horizontal line H.

[0067] The communication pipe 921 is closed by the
sensor 922, and a water level inside the communication
pipe 921 changes to be the same as a water level inside
the tub body 21. Therefore, the sensor 922 may transmit
a control signal corresponding to the pressure inside the
communication pipe 921, which varies depending on the
waterlevelinside the tub body 21, tothe controller 91, and
the controller 91 may determine the water level inside the
tub body 21 via the control signal provided by the sensor
922.

[0068] In one example, when the foam is generated
inside the tub body 21 because of the rotation of the drum
body 31 or the like, the pressure inside the communica-
tion pipe 921 increases. Therefore, when the sensor 922
senses the increase in the pressure inside the commu-
nication pipe 921 even though there is no additional water
supply via the water supply 5 during operation of the
laundry treating apparatus 100, the controller 91 will be
able to estimate whether the foam is generated inside the
tub body 21 and the amount of foam.

[0069] Although not shown in the drawing, the sensor
92 may be formed as a current amount sensor that
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senses an amount of current supplied to the stator 41
oranumber of rotations sensor that senses the number of
rotations of the drum body 31.

[0070] When the foam is generated inside the tub body
21, aresistance that hinders the rotation of the drum body
31 increases, so that an amount of current that should be
supplied to the stator 41 to rotate the drum body 31 with a
preset number of rotations increases. In one example,
when the foam is generated inside the tub body 21 while
maintaining the amount of current supplied to the stator
41 constant, the number of rotations of the drum body 31
is lowered. Accordingly, the controller 91 may estimate
whether the foam is generated in the tub body 21 and the
amount of foam via the control signal provided by the
currentamount sensor or the number of rotations sensor.
[0071] The laundry treating apparatus 100 may further
include a temperature sensor 93 that measures a tem-
perature inside the tub body 21. FIG. 2 shows a case in
which the temperature sensor 93 is fixed to the upper
space of the circumferential surface of the tub body 21
and senses a temperature of a space between the tub
body 21 and the drum body 31.

[0072] FIG. 6 shows an example of a method for con-
trolling a laundry treating apparatus to minimize shrink-
age of laundry.

[0073] In the control method, a first drying step (S10)
and a second drying step (S20) may be sequentially
executed, or the second drying step (S20) may only be
executed.

[0074] The second drying step (S20) may include a
heating step (S21) of heating the drum body 31 by
operating the heater 8, and a motion execution step
(S22) of moving the laundry inside the drum body to
transfer heat energy of the drum body 31 to the laundry.
[0075] In the motion execution step (S22), a stirring
motion M1 of rotating the drum body 31 with a first number
of rotations that creates a centrifugal force smaller than
1G and a heat transfer motion M2 of rotating the drum
body 31 with a second number of rotations that creates a
centrifugal force equal to or greater than 1G are alter-
nately executed.

[0076] Asshownin(a)inFIG. 7, the stirring motion M1
is the motion of rotating the drum body 31 with the number
of rotations that creates the centrifugal force smaller than
1G in the laundry. When the stirring motion M1 is exe-
cuted, the laundry will repeat the motion of ascending and
descending inside the drum body 31.

[0077] In one example, the heat transfer motion M2 is
the motion of rotating the drum body 31 with the number
of rotations that creates the centrifugal force equal to or
greater than 1G in the laundry. When the heat transfer
motion M2 is executed, the laundry will rotate in close
contact with the circumferential surface of the drum body
31 as shown in (b) in FIG. 7.

[0078] Because the motion execution step (S22) is
executed together with the heating step (S21), the heat
transfer motion M2 becomes a motion for transferring the
heat energy to the laundry via heat conduction, and the
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stirring motion M1 becomes a motion that transfers the
heat energy to the laundry via the heat conduction and a
change in an area of the laundry in contact with the
circumferential surface of the drum body 31. That is,
the stirring motion M1 changes the area of the laundry
in contact with the drum body to induce the heat energy to
be evenly supplied to all areas of the laundry, and the heat
transfer motion M2 quickly supplies the heat energy to
one surface of the laundry in contact with the drum body.
[0079] Because the second drying step (S20) transfers
the heat energy to the laundry via the conduction, the
heat energy may be supplied to the laundry more effec-
tively than in an existing scheme of supplying the heat
energy to the laundry via air convection.

[0080] The first number of rotations set in the stirring
motion M1 may be set as a number of rotations that
causes the laundry to fall from above the horizontal line
H passing through the rotation center of the drum, or may
be set as a number of rotations that causes the laundry to
fall from near the horizontal line H. Considering a ten-
dency that the smaller the external force supplied to the
laundry, the lower the possibility of shrinkage of the
laundry, the first number of rotations may be preferably
setas a number of rotations that causes the laundry to fall
from a vertical level of the horizontal line H or a vertical
level lower than that of the horizontal line H.

[0081] It is preferable that a rotation direction of the
drum in the stirring motion M1 and a rotation direction of
the drum in the heat transfer motion M2 are set to be the
same. This is because, when switching from the stirring
motion M1 to the heat transfer motion M2 and when
switching from the heat transfer motion M2 to the stirring
motion M1, time and energy required for the motion
switching and the vibration of the drum body may be
minimized when the rotation directions of the two motions
are set to be the same.

[0082] In one example, a ratio T1:T2 of an execution
time T1 of the stirring motion and an execution time T2 of
the heat transfer motion is preferably set differently de-
pending on the dryness of the laundry.

[0083] AsshowninFIG. 8, adrying step of the laundry
may be divided into a preheating period (S201), a con-
stant drying rate period (S202), and a falling drying rate
period (S203).

[0084] The preheating period (S201) is a section in
which there is little change in the dryness (a section in
which there is little change in a moisture content), the
constant drying rate period (S202) is a section in which
the dryness of the laundry increases rapidly (a section in
which the moisture content decreases rapidly), and the
falling drying rate period (S203)is a section in which there
is little change in the dryness of the laundry and the
temperature of the laundry increases rapidly.

[0085] In the preheating period (S201), because the
laundry contains alot of moisture, even when the number
of falls of the laundry increases, it does not significantly
affect the shrinkage of the laundry. However, in the con-
stant drying rate period (S202) and falling drying rate

10

15

20

25

30

35

40

45

50

55

period (S203), the moisture content of the laundry is low,
so that when the number of falls of the laundry increases,
the shrinkage of the laundry may worsen. Accordingly,
the motion execution step (S22) may be set such that as
the dryness of the laundry increases (as the moisture
content decreases), the execution time T2 of the heat
transfer motion becomes greater than the execution time
T1 of the stirring motion.

[0086] FIG.8shows acaseinwhich, when the dryness
of the laundry is smaller than preset reference dryness,
the execution time T1 of the stirring motion and the
execution time T2 of the heat transfer motion are set to
be the same, and when the dryness of the laundry
reaches the reference dryness, the execution time T2
of the heat transfer motion is set to be greater than the
execution time T1 of the stirring motion as an example.
[0087] When the dryness of the laundry is smaller than
the presetreference dryness, the executiontime T1 ofthe
stirring motion may be set to be greater than the execu-
tion time T2 of the heat transfer motion. However, when
the execution time T2 of the heat transfer motion is
shortened while the laundry has not reached the refer-
ence dryness, a time of the preheating period (S201) is
increased, resulting in an increase in an execution time of
the second drying step (S20).

[0088] Thereference dryness (or a reference moisture
content) may be set to dryness (or a moisture content) of
the laundry entering the constant drying rate period
(S202). FIG. 8 shows a case in which the reference
dryness is set to dryness at which the moisture content
ofthe laundry is in a range of 30% to 20% as an example.
[0089] The heating step (S21) may be started simulta-
neously with the motion execution step (S22) or may be
started after the motion execution step (S22) is started.
This is because when the heater 8 operates while the
drum body 31 does not rotate, there is a possibility that
the laundry may be damaged. Therefore, when the heat-
ing step (S21) is started before the start of the motion
execution step (S22), it is desirable to set an interval
between a start time point of the heating step (S21)and a
start time point of the motion execution step (S22) within a
preset reference time.

[0090] The reference time may be set by the controller
91 based on a type of the laundry. That is, when the user
selects the type of the laundry, which is an object-to-be-
dried, via the input unit 131, the controller 91 may set the
reference time differently depending on the type of the
laundry. It is preferable that the reference time is set
shorter for laundry with lower durability.

[0091] In one example, even when the execution time
T2 of the heat transfer motion is set to be great than the
execution time T1 of the stirring motion in a second half of
the second drying step (S20), when a time of the falling
drying rate period (S203) increases, there is a possibility
that the shrinkage of the laundry willbecome more severe
asthere will be alot of heat energy supplied to the laundry.
[0092] To shorten the execution time of the second
drying step (S20), the control method may further include
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the first drying step (S10).

[0093] The firstdrying step (S10) may be composed of
a stirring heating step (S11) and a dehydration step (S12)
performed sequentially before the start of the second
drying step (S20), or may be composed only of the
dehydration step (S12).

[0094] The dehydration step (S12) is a step of remov-
ing water from the laundry by rotating only the drum body
31 with a number of rotations for dehydration without
operating the heater 8. The number of rotations for the
dehydration is a number of rotations that creates the
centrifugal force equal to or greater than 1G in the laun-
dry, and is preferably set to a number of rotations greater
than the second number of rotations.

[0095] Because the dehydration step (S12) is per-
formed before the start of the second drying step (S20)
toremove water from the laundry, the control method may
reduce water contained in the laundry via the dehydration
step (S12), and accordingly, the control method may
shorten the execution time of the second drying step
(S20). The shortening of the second drying time (S20)
means that a time during which the laundry is exposed to
a high temperature in a second half of the constant drying
rate period (S202) and the falling drying rate period
(S203) is shortened, so that the control method with
the dehydration step (S12) may more effectively prevent
the shrinkage of the laundry.

[0096] An amount of moisture removed from the laun-
dry via the dehydration step (S12) increases as the
temperature of the laundry increases. Therefore, the first
drying step (S10) may further include a stirring and
heating step (S11) performed before the dehydration
step (S12).

[0097] The stirring heating step (S11) is a step of
operating the heater 8 while rotating the drum body 31
with a number of rotations that creates the centrifugal
force smaller than 1G in the laundry.

[0098] The number of rotations of the drum body 31 set
in the stirring heating step (S 11) may be set to be the
same as the first number of rotations, or may be setto a
number of rotations smaller than the first number of
rotations. However, when the number of rotations of
the drum body set in the stirring heating step (S11) is
set smaller than the first number of rotations, the laundry
may perform a rolling or sliding motion along the circum-
ferential surface of the drum body 31, which may be
expected to have an effect of increasing a time during
which the laundry is in contact with the drum body 31 (an
effect of quickly increasing the temperature of the laun-
dry).

[0099] In one example, the shrinkage phenomenon of
the laundry tends to worsen as the temperature of the
laundry increases. Therefore, the control method may
control a temperature of the drum body 31 such that the
temperature of the laundry is maintained equal to or lower
than 90 degrees Celsius in the second drying step (S20).
[0100] Existing laundry treating apparatuses supply
heated air to the drum body, and the laundry exchanges
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heat with air via the convection, making it difficult to
control the temperature of the laundry. However, be-
cause the laundry treating apparatus 100 heats the drum
body 31 via the heater 8 and the laundry is heated via the
conduction heat transfer, the temperature of the laundry
may be controlled relatively easily. An example of a
method for maintaining the temperature of the laundry
equal to or lower than 90 degrees Celsius may be main-
taining the temperature of the drum body 31 equal to or
lower than 100 degrees Celsius.

[0101] Furthermore, the control method may further
include a laundry amount determination step of determin-
ing an amount of laundry putinto the drumbody 31,and a
temperature setting step of setting a maximum tempera-
ture of the drum body 31 based on the amount of laundry.
[0102] The maximum temperature determined in the
temperature setting step is preferably set to a tempera-
ture at which a temperature inside the tub is equal to or
lower than 90 degrees Celsius. The temperature inside
the tub 2 may be measured via the temperature sensor
93.

[0103] When the second drying step (S20) is com-
pleted, the control method may execute a cooling step
(S30). The cooling step (S30) is a step of lowering the
temperature of the laundry by rotating only the drum body
31 without operating the heater 8. The smaller the num-
ber of rotations of the drum body 31 setin the cooling step
(S30), the more advantageous it is to prevent the shrink-
age or the damage of the laundry. Therefore, it is prefer-
able that, in the cooling step (S30), the number of rota-
tions of the drum body 31 is set to a number of rotations
that creates the centrifugal force smaller than 1G in the
laundry, but is set to a number of rotations smaller than
the first number of rotations.

[0104] The laundry treating apparatus described
above may be modified and implemented in various
forms, so thatthe scope of rights of the present disclosure
is not limited to the above-described embodiments.

Claims

1. Amethod for controlling a laundry treating apparatus
including a tub where water is stored, a drum dis-
posed inside the tub to store laundry therein, and a
heater configured to heat the drum by generating an
eddy current in the drum, the method comprising:

a motion execution step of alternately perform-
ing a stirring motion to rotate the drum with afirst
number of rotations creating a centrifugal force
smaller than 1G, and a heat transfer motion to
rotate the drum with a second number of rota-
tions creating a centrifugal force equal to or
greater than 1G; and

a heating step of heating the drum by operating
the heater,

wherein when dryness of the laundry reaches
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preset reference dryness, an execution time of
the heat transfer motion is set to be greater than
an execution time of the stirring motion.

The method of claim 1, wherein when the dryness of
the laundry is smaller than the preset reference
dryness, the execution time of the stirring motion
and the execution time of the heat transfer motion
are set to be the same as each other.

The method of claim 1, wherein a rotation direction of
the drum set in the stirring motion and a rotation
direction of the drum set in the heat transfer motion
are the same as each other.

The method of claim 1, wherein the first number of
rotations is set to a number of rotations causing the
laundry to fall, roll, or slide at a vertical level equal to
or lower than a vertical level of a horizontal line
passing through a rotation center of the drum.

The method of claim 1, wherein a drying step com-
posed of the heating step and a heat exchange step
is divided into a preheating period, a constant drying
rate period, and a falling drying rate period, and the
reference dryness is set to a value between highest
dryness and lowest dryness defining the constant
drying rate period.

The method of claim 1, wherein the reference dry-
ness is set to dryness where a moisture content of
the laundry is in a range of 30% to 20%.

The method of one of claims 1 to 6, wherein the
heating step is started simultaneously with the mo-
tion execution step or is started after start of the
motion execution step.

The method of one of claims 1 to 6, wherein the
heating step is executed before start of the motion
execution step, and an interval between a start time
point of the heating step and a start time point of the
motion execution step is set within a presetreference
time.

The method of claim 1, further comprising a dehy-
dration step started before the heating step and the
motion execution step are executed, wherein the
dehydration step includes removing water from the
laundry by rotating the drum with a number of rota-
tions creating the centrifugal force equal to or greater
than 1G.

The method of claim 9, further comprising a stirring
heating step started before the dehydration step is
executed, wherein the stirring heating step includes
heating the drum by operating the heater while rotat-
ing the drum at a number of rotations creating the
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1.

12.

13.

14.

15.

centrifugal force smaller than 1G.

The method of claim 10, wherein the number of
rotations of the drum set in the stirring heating step
is set to be equal to or smaller than the number of
rotations of the drum set in the stirring motion.

The method of claim 1, wherein the heating step
includes controlling a temperature of the drum to
maintain a temperature of the laundry equal to or
lower than 90 degrees Celsius.

The method of claim 12, wherein the heating step
includes maintaining the temperature of the drum
equal to or lower than 100 degrees Celsius.

The method of claim 12, further comprising a cooling
step of lowering the temperature of the laundry by
rotating the drum when the heating step and the
motion execution step are completed.

The method of claim 14, wherein a number of rota-
tions set in the cooling step is set to be smaller than
the first number of rotations.
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