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A laundry machine includes a tub, a drum that is rotatably
mounted in the tub, and an induction heater that is provided
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(22) File e 2 in the tub and configured to heat an outer circumferential
(30) Foreign Application Priority Data surface of the drum. The laundry machine also includes a
motor that is configured to rotate the drum, a user interface
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FIG. 6
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LAUNDRY MACHINE HAVING INDUCTION
HEATER AND CONTROL METHOD OF THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0161336, filed on Dec. 13, 2018,
the entire contents of which is hereby incorporated by
reference in its entirety.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0002] Embodiments of the present disclosure relate to a
laundry machine, more particularly, a laundry machine
which may heat a drum by means of an induction heater, and
a control method of the same.

Background of the Disclosure

[0003] A laundry machine includes a tub (or an outer tub)
that holds wash water; and a drum (or an inner tub) rotatably
mounted in the tub. Laundry is loaded in the drum and
washed by a washing detergent and wash water as the drum
is rotated.

[0004] To improve a washing effect by promoting the
activation of the washing detergent and the decomposition
of contaminants, high-temperature washing water is sup-
plied to the tub or washing water is heated in the tub. For
that, a heater mounting portion is formed in a bottom of the
tub in a recess shape and a heater may be mounted in the
heater mounting portion. Such a heater is usually a sheath
heater.

[0005] Washing is completed with the completion of spin-
ning. The spinning means that the water contained in the
laundry by using a centrifugal force of the drum rotating at
a high rotation speed. After the completion of the spinning,
a user may dry the laundry naturally or using a dryer.
Accordingly, it is recommended to remove much as from the
laundry during the spinning cycle as possible. In other
words, the water content may be lowered as much as
possible.

[0006] However, if increasing the duration of the spinning,
the amount of the water separated from the laundry by the
centrifugal force is restricted. So, it is conventional to
determine a spinning RPM and a spinning time to be
between energy consumption and spinning efficiency.
[0007] To enhance the spinning efficiency, heat-spinning
may be performed. The heat-spinning means a technique
invented to lower the water content of the laundry by raising
the temperature of the wash water during the spinning and
weakening the viscosity of the water contained in the
laundry.

[0008] The point of heating for the heat-spinning may be
when the spinning is performed after a preliminary heating
or heating is performed during the spinning. As another
example, the heating may be performed both before starting
the spinning and while the spinning is performed.

[0009] Such the heat-spinning may be performed in a
laundry apparatus having both washing and drying func-
tions. In other words, the laundry apparatus having the
washing and drying functions may include a heater config-
ured to heat air for such the heat-spinning as well as a sheath
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heater configured to heat wash water. Here, such the laundry
apparatus having the washing and drying functions may
include a fan and a duct that are provided to supply heated-
air to a drum.

[0010] The power consumed by the motor in the spinning
may be variable based on RPM and laundry eccentricity. As
RPM and laundry eccentricity are higher and larger, the
power consumed by the motor becomes larger. The maxi-
mum power allowed to the laundry machine, in other words,
the maximum momentary power is limited. Specifically, the
maximum momentary power of the laundry machine is
preset to be an allowable power value or less so as to protect
the laundry machine. Accordingly, the output upper limit of
the heater is preset in consideration of the maximum allow-
able power for each section of all the other loads during the
spinning, except the heater, and the output upper limit of the
heater in the spinning is preset. In other words, the heat-
spinning is performed based on the heater output having a
fixed value.

[0011] Accordingly, power stability of the laundry
machine may be secured but there may be a problem of a
failure in effectively using the heat-spinning. Especially,
even in case of a low RPM and small eccentricity, only the
limited output of the heater is used such that efficiency is
likely to deteriorate.

[0012] A material has a property that a stress causing
deformation is lowered as the temperature rises. As a spin-
ning RPM rises, the stress applied to a system (e.g., a tub and
a bearing) also rises. Accordingly, the system is likely to be
deformed at a high RPM as the temperature rises. Consid-
ering system stability, the maximum value of the heating
temperature in the heat-spinning may be set based on the
maximum RPM. In other words, the uppermost limit of the
heating temperature is preset and the heat-spinning is per-
formed based on the uppermost limit. As one example, when
the maximum target RPM of the spinning is 1200 RPM in
the laundry apparatus, the uppermost limit of the heating
temperature may be preset to be 60° C.,

[0013] Accordingly, since one fixed temperature upper-
most limit, in other words, one temperature limit is used,
heating will not be performed at the one temperature limit or
more even though additional heating is possible, which will
end up with a low efficiency. Especially, even though
additional heating is possible at a low RPM, the heating is
not performed at the temperature uppermost limit or more
and the efficiency cannot but deteriorate.

[0014] Meanwhile, Japan Open-laid Patent Application
No. JP2004-135998A (hereinafter, “Cited reference”) dis-
closes a dryer or a dryer having a washing function which
may heats a drum by means of a microwave heating device,
an electromagnetic induction device or an infrared ray
heating device.

[0015] The cited reference discloses a basic characteristic
of performing the drying by heating the drum. In addition,
the cited reference discloses that wash water or rinse water
is heated in the washing or rinsing so as to enhance a
washing effect and reduce the drying time after the spinning.

[0016] Accordingly, the cited reference does not disclose
a control method for performing the spinning by heating the
drum in the spinning. Especially, the drum rotation and the
drum heating that are related with the rotation RPM during
the spinning are not disclosed in the cited reference. In
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addition, the cited reference does not disclose the drum
heating during the spinning that is related with the instan-
taneous power.

[0017] Accordingly, it is needed to secure an optimal
spinning performance by effectively heating the drum in the
spinning.

[0018] In the conventional laundry machine having the
washing and drying functions, the washing is a main func-
tion and the drying is an auxiliary function. Different from
the dryer having only the drying function, the laundry
machine having the washing and drying functions may allow
the drying to be selected as option.

[0019] Because of that, the conventional laundry machine
having the washing and drying functions is not provided
with diverse drying functions and the user is not allowed to
select diverse drying courses or functions disadvanta-
geously.

[0020] In addition, it is disadvantageously difficult in the
conventional laundry machine having the washing and dry-
ing functions to sequentially and automatically perform the
washing and the drying based on one selected course.
[0021] In a specific region, a midnight electricity rate is
relatively low such that the washing or the drying may be
performed at midnight. However, the effective washing or
drying cannot be performed because of a noise problem.
[0022] As one example, unless the sufficient spinning is
performed during the washing based on a midnight mode, it
might frequently occur that the spinning has to be performed
again. As another example, unless the sufficient drying is
performed during the drying based on the midnight mode, it
might also frequently occur that the drying has to be
performed again.

[0023] Accordingly, there are needs for a laundry machine
that may allow the user to select diverse drying conditions
and provide such diverse drying conditions. Especially, there
are needs for a laundry machine that may perform effective
spinning and drying when the washing or the drying is
performed at midnight.

SUMMARY OF THE DISCLOSURE

[0024] Accordingly, an object of the present disclosure is
to address the above-noted and other problems.

[0025] Another object of the present disclosure is to
provide a laundry machine that may apply a convection
heating method using an induction heater so as to solve the
problem of the conventional heating, spinning and/or drying
method using the heated-air, and a control method of the
same.

[0026] A further object of the present disclosure is to
provide a laundry machine that may allow the user to easily
select heat-spinning configured to perform spinning by
heating a drum and normal spinning configured to perform
spinning without heating the drum, and a control method of
the same.

[0027] A still further object of the present disclosure is to
provide a laundry machine that may allow the user to select
one course when wishing to perform the washing and the
drying, and a control method of the same.

[0028] A still further object of the present disclosure is to
provide a laundry machine that may allow the user to select
diverse drying courses based on whether to perform heat-
spinning and/or heat-spinning conditions, and a control
method of the same.
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[0029] A still further object of the present disclosure is to
provide a laundry machine that may include a drying course
provided in a course selection unit to perform heat-spinning
by default and a spinning option provided in an option unit
to select whether to perform the heat-spinning such that the
user can select diverse spinning and drying conditions easily,
and a control method of the same.

[0030] A still further object of the present disclosure is to
provide a laundry machine that may secure a good spinning
performance by effectively reducing water content even at a
low RPM of a drum, and a control method of the same.

[0031] A still further object of the present disclosure is to
provide a laundry machine that may effectively secure a
spinning performance even in a washing environment
requiring low noise and low vibration, and a control method
of the same.

[0032] A still further object of the present disclosure is to
provide a laundry machine that may meet spinning perfor-
mance and/or a drying function by allowing a user to select
a night mode or a silent mode in an environment requiring
low noise or low vibration and controlling heat-spinning to
be automatically performed in such modes, and a control
method of the same. Especially, the laundry machine may
meet the spinning performance and/or the drying function by
automatically raising a heating amount even when the
spinning is performed at a relatively low RPM.

[0033] A still further object of the present disclosure is to
provide a laundry machine that may secure stability by
varying heater output based on a spinning RPM and enhance
user satisfaction for the spinning and the drying, and a
control method of the same. Especially, the object is to
provide a laundry machine that may effectively perform the
spinning and the drying at midnight when a silent operation
and a low-vibration are required, and a control method of the
same.

[0034] A still further object of the present disclosure is to
provide a laundry machine that may enhance heater output
as high as closer to the maximum allowable power value,
and a control method of the same. Especially, the object is
to provide a laundry machine that may effectively perform
the spinning and the drying at midnight when a silent
operation and a low-vibration are required, and a control
method of the same.

[0035] A still further object of the present disclosure is to
provide a laundry machine that may perform a drying
function without a fan configured to circulate air, a duct and
an additional heater configured to heat air, and a control
method of the same.

[0036] Embodiments of the present disclosure may pro-
vide a laundry machine comprising a tub; a drum that is
rotatably mounted in the tub and holds laundry; an induction
heater that is provided in the tub and configured to heat an
outer circumferential surface of the drum located in oppo-
site; a motor that is configured to drive so as to rotate the
drum; a user interface comprising a course selection unit that
is configured to allow a user to select one of courses; and an
option selection unit that is configured to allow the user to
select option information that is related with the course
selected from the course selection unit; and a processor that
is configured to control the drum RPM and the drive of the
induction heater, wherein the course selection unit may
include a wash-drying course that performs heat-spinning by
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default, the heat-spinning configured to heat the drum by
driving the induction heater, when the drum rotates in the
spinning.

[0037] The wash-drying course may be a course config-
ured to automatically and sequentially perform drying after
performing washing, rinsing and spinning.

[0038] The user is able to select the heat-spinning via the
course selection unit intuitively such that convenient use
may be facilitated.

[0039] A target RPM of the drum in the drying may be
lower than a target RPM of the drum in the spinning. The
time taken by the spinning may be set to be longer than the
time taken by the drying. Especially, the drying time may be
set to be the maximum allowable time. When a drying
condition is satisfied before the maximum allowable time,
the drying may end.

[0040] The wash-drying course may include a plurality of
courses having respective target RPMs of the drum that are
preset to be different from each other.

[0041] The heat-spinning time of one course having a low
target drum RPM in the spinning (e.g., a first wash-drying
course) may be set to be longer than the heat-spinning time
of another course having a high target drum RPM in the
spinning (e.g., a second wash-drying course).

[0042] The processor may control the output of the induc-
tion heater to be variable during the heat-spinning of the first
wash-drying course.

[0043] The laundry machine may further comprise an
instantaneous power output unit configured to calculate and
output an instantaneous output, wherein the processor con-
trols the output of the induction hater to be variable based on
the output of the instantaneous power output unit. Accord-
ingly, the drum may be heated with the maximum allowable
output so as to reduce the heating time.

[0044] The processor may control a heating target tem-
perature that rises by the drive of the induction heater in the
first wash-drying course to be set higher than a heating target
temperature in the second wash-drying course.

[0045] The option selection unit may comprise an option
that allows a user to select whether to perform the heat-
spinning.

[0046] The option selection unit may include an option
that allows a user to select a target RPM and a target
temperature of the drum in the heat-spinning.

[0047] As the target RPM of the drum that is selected by
the user becomes higher, a corresponding target temperature
may be set to become lower.

[0048] The wash-drying course may comprise a course
that is configured to automatically and sequentially perform
drying after washing, rinsing and spinning; and a course that
is configured to perform washing, rinsing and spinning and
perform heat-spinning in the spinning. Accordingly, the
heat-spinning default course may be selected and the drying
default course may be selected such that the user may be
provided with diverse heat-spinning and drying conditions
through the course selection unit.

[0049] The course including the drying may include a
plurality of courses having respective target RPMs of the
drum in the spinning to be set different from each other.
[0050] The target drum RPM and the target drum tem-
perature in the spinning of the course having the drying may
be higher than the target drum RPM and the target drum
temperature in the spinning of the course that ends after the
heat-spinning.
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[0051] The heat-spinning time of the course having the
low target drum RPM in the spinning (the first wash-drying
course) may be set to be longer than the heat-spinning time
of the course having the high target drum RPM in the
spinning (the second wash-drying course), among the
courses having the drying.

[0052] The target drum RPM in the spinning of the course
that ends after the heat-spinning (the third wash-drying
course) may be equal to the target drum RPM in the second
wash-drying course.

[0053] The spinning time of the third wash-drying course
may be equal to the spinning time of the second wash-drying
course.

[0054] The option selection unit may include an option
that allows the user to select a target drum RPM and a target
temperature in the heat-spinning.

[0055] Embodiments of the present disclosure may also
provide a laundry machine including a tub; a drum that is
rotatably mounted in the tub and holds laundry; an induction
heater that is provided in the tub and configured to heat an
outer circumferential surface of the drum located in oppo-
site; a motor that is configured to drive so as to rotate the
drum; a user interface comprising a course selection unit that
is configured to allow a user to select one of courses; and an
option selection unit that is configured to allow the user to
select option information that is related with the course
selected from the course selection unit; and a processor that
is configured to control the drum RPM and the drive of the
induction heater.

[0056] The course selection unit may include a wash-
drying course that performs heat-spinning by default, the
heat-spinning configured to heat the drum by driving the
induction heater, when the drum rotates in the spinning; and
a normal washing course that perform spinning, with
excluding the drive of the induction heater in the spinning.
[0057] Accordingly, the user may select whether to per-
form the heat-spinning through the course selection unit.
The user may also select whether to perform the drying.
Thus, the laundry machine according to the present disclo-
sure is very easy and intuitive to use. Also, an option that is
related with the heat-spinning or the drying may be addi-
tionally provided such that diverse spinning and drying
conditions may be provided.

[0058] The wash-drying course may include a plurality of
courses that are categorized based on a target drum RPM in
the heat-spinning.

[0059] Accordingly, optimal spinning and drying effects
may be provided, regardless of RPMs in the spinning that is
most related with the noise and vibration.

[0060] The present disclosure has the effect of providing a
laundry machine that may apply a convection heating
method using an induction heater so as to solve the problem
of the conventional heating, spinning and/or drying method
using the heated-air, and a control method of the same.
[0061] In addition, the present disclosure has the effect of
providing a laundry machine that may allow the user to
easily select heat-spinning configured to perform spinning
by heating a drum and normal spinning configured to
perform spinning without heating the drum, and a control
method of the same.

[0062] In addition, the present disclosure has the effect of
providing laundry machine that may allow the user to select
one course when wishing to perform the washing and the
drying, and a control method of the same.
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[0063] In addition, the present disclosure has the effect of
providing a laundry machine that may allow the user to
select diverse drying courses based on whether to perform
heat-spinning and/or heat-spinning conditions, and a control
method of the same.

[0064] In addition, the present disclosure has the effect of
providing a laundry machine that may include a drying
course provided in a course selection unit to perform heat-
spinning by default and a spinning option provided in an
option unit to select whether to perform the heat-spinning
such that the user can select diverse spinning and drying
conditions easily, and a control method of the same.
[0065] In addition, the present disclosure has the effect of
providing a laundry machine that may secure a good spin-
ning performance by effectively reducing water content even
at a low RPM of a drum, and a control method of the same.
[0066] In addition, the present disclosure has the effect of
providing a laundry machine that may effectively secure a
spinning performance even in a washing environment
requiring low noise and low vibration, and a control method
of the same.

[0067] In addition, the present disclosure has the effect of
providing a laundry machine that may meet spinning per-
formance and/or a drying function by allowing a user to
select a night mode or a silent mode in an environment
requiring low noise or low vibration and controlling heat-
spinning to be automatically performed in such modes, and
a control method of the same. Especially, the laundry
machine may meet the spinning performance and/or the
drying function by automatically raising a heating amount
even when the spinning is performed at a relatively low
RPM.

[0068] In addition, the present disclosure has the effect of
providing a laundry machine that may secure stability by
varying heater output based on a spinning RPM and enhance
user satisfaction for the spinning and the drying, and a
control method of the same. Especially, the object is to
provide a laundry machine that may effectively perform the
spinning and the drying at midnight when a silent operation
and a low-vibration are required, and a control method of the
same.

[0069] In addition, the present disclosure has the effect of
providing a laundry machine that may enhance heater output
as high as closer to the maximum allowable power value,
and a control method of the same. Especially, the object is
to provide a laundry machine that may effectively perform
the spinning and the drying at midnight when a silent
operation and a low-vibration are required, and a control
method of the same.

[0070] In addition, the present disclosure has the effect of
providing a laundry machine that may perform a drying
function without a fan configured to circulate air, a duct and
an additional heater configured to heat air, and a control
method of the same.

BRIEF DESCRIPTION OF THE DRAWINGS

[0071] The present invention will become more fully
understood from the detailed description given herein below
and the accompanying drawings, which are given by illus-
tration only, and thus are not limitative of the present
invention, and wherein:

[0072] FIG. 1 is a sectional diagram illustrating a laundry
machine according to one embodiment of the present dis-
closure;
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[0073] FIG. 2 is a block diagram illustrating a control
configuration of a laundry according to one embodiment of
the present disclosure;

[0074] FIG. 3 is a graph to describe output variation of an
induction heater provided in the laundry machine;

[0075] FIG. 4 is a diagram illustrating one example of a
control panel provided in a laundry machine according to
one embodiment;

[0076] FIG. 5 is a diagram illustrating one example of a
control method of a laundry machine according to one
embodiment;

[0077] FIG. 6 is a diagram illustrating a spinning cycle
according to one example of the control method; and
[0078] FIG. 7 is a diagram illustrating specific steps that
are provided in a heater controlling step of the spinning
cycle shown in FIGS. 5 and6;

[0079] FIG. 8 is a diagram illustrating one example of a
control panel provided in a laundry machine according to
another embodiment;

[0080] FIG. 9 is a diagram illustrating one example of a
control method of a laundry machine according to another
embodiment;

[0081] FIGS. 10 and 11 are a diagram illustrating one
example of a control panel provided in a laundry machine
according to a further embodiment;

[0082] FIG. 12 is a diagram illustrating one example of a
control method of a laundry machine according to a further
embodiment; and

[0083] FIG. 13 is a graph illustrating to compare a heating
target temperature and a drying time with each other based
on a washing/drying course according to a further embodi-
ment.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0084] Hereinafter, referring to FIG. 1, a laundry machine
according to one embodiment of the present disclosure will
be described.

[0085] Regardless of numeral references, the same or
equivalent components may be provided with the same
reference numbers and description thereof will not be
repeated.

[0086] For the sake of brief description with reference to
the drawings, the sizes and profiles of the elements illus-
trated in the accompanying drawings may be exaggerated or
reduced and it should be understood that the embodiments
presented herein are not limited by the accompanying draw-
ings.

[0087] The accompanying drawings are used to help easily
understand various technical features and it should be under-
stood that the embodiments presented herein are not limited
by the accompanying drawings. As such, the present disclo-
sure should be construed to extend to any alterations,
equivalents and substitutes in addition to those which are
particularly set out in the accompanying drawings.

[0088] The laundry machine according to one embodi-
ment may include a cabinet 1 that defines an exterior design;
atub 2 provided in the cabinet; and a drum 3 that is rotatably
mounted in the tub 2 and holds laundry (e.g., washing
objects, drying objects and refreshing objects). As one
example, when washing clothes by means of wash water, the
laundry may be washing objects. When drying the washed-
clothes by means of heated-air, the laundry may be drying
objects. When refreshing dried-clothes by means of heated-
air, cool air or steam, the laundry may be refreshing objects.
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Accordingly, a washing, drying or refreshing process for
clothes may be performed in the drum 3 provided in the
laundry machine.

[0089] The cabinet 1 may have a cabinet opening provided
in a front side of the cabinet 1 to introduce the laundry and
a door 12 rotatably coupled to the cabinet to open and close
the cabinet opening.

[0090] The door 12 may include a circular door frame 121
and a transparent window 122 provided in a center area of
the door frame.

[0091] In this instance, as defining directions to help a
specific structure of the washing machine which will be
described later to be understood easily, a direction towards
the door 12 with respect to the center of the cabinet 1 may
be defined as a front direction.

[0092] Also, the reverse of the direction towards the door
12 may be defined as a rear direction. Right and left
directions may be naturally defined with respect to the front
and rear directions defined above.

[0093] The tub 12 may be formed in a cylindrical shape
with a longitudinal axis that is oriented in parallel with a
bottom of the cabinet or keeps a tilted state by an angle of
0~30 degrees with respect to the bottom, and define a
predetermined space for storing water. The tub 12 may
include a tub opening 21 that is in communication with the
cabinet opening.

[0094] The tub 2 may be fixed to a lower surface (or the
bottom) of the cabinet 1 by a lower support 13 including a
support bar 13¢ and a damper 135 connected with the
support bar 13a. Accordingly, the vibration generated in the
tub 2 by the rotating drum 3 may be suspended or damped.
[0095] In addition, an flexible supporting portion 14 fixed
to an upper surface of the cabinet 1 may be connected with
an upper surface of the tub 2 so as to dampen the vibration
transferred to the cabinet 1 from the tub 2.

[0096] The drum 3 may be formed in a cylindrical shape
with a longitudinal axis that is in parallel with or tilted an
angle of 0~30 degrees with respect to the lower surface (or
the bottom) of the cabinet 1. The drum 3 may include a drum
opening 31 formed in a front side and communicable with
the tub opening 21. The angle formed by the central axis of
the tub 2 and the central axis of the drum 3 with respect to
the bottom may be equal.

[0097] The drum 3 may include a plurality of through-
holes 33 penetrating an outer circumferential surface of the
drum 3 such that air and wash water may flow between the
inside of the drum 3 and the inside of the tub 2 via the
through-holes 33.

[0098] A lifter 35 may be further provided in an inner
circumferential surface of the drum 3 to agitate the laundry
during the rotation of the drum. The drum 3 may be rotatable
by a drive unit 6 provided in a rear side of the tub 2.
[0099] The drive unit 6 may include a stator 61 fixed to the
rear surface of the tub 2; a rotor 63 that is rotatable based on
an electromagnetic interaction with the stator; and a shaft 65
provided to connect the drum 3 and rotor 63 with each other
via the rear surface of the tub 2.

[0100] The stator 61 may be fixed to a rear surface of a
bearing housing 66 that is provided in the rear surface of the
tub 2. The rotor 63 may be configured of a rotor magnet 632
that is provided in an outer area with respect to a radial
direction of the stator and a rotor housing 631 provided to
connect the rotor magnet 632 and the shaft 65 with each
other.
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[0101] The bearing housing 66 may include a plurality of
bearings 68 that are supports the shaft 65.

[0102] A spider 67 may be provided in the rear surface of
the drum 3 to transfer the rotational force of the rotor 63 to
the drum 3 smoothly and the shaft 65 may be fixed to the
spider 67 to transfer the rotational power of the rotor 63.
[0103] Meanwhile, the laundry machine according to the
embodiment may further include a water supply hose 51 that
is configured to receive water from an outer water supply
source. The water supply hose 51 may form a channel
configured to supply water to the tub 2.

[0104] In addition, a gasket 4 may be provided between
the cabinet opening and the tub opening 21. The gasket 4
may be configured to prevent water leakage from the tub to
the cabinetl and the vibration of the tub 2 from being
transferred to the cabinet 1.

[0105] Meanwhile, the laundry machine according to the
embodiment may further include a water discharge unit 52
configured to discharge the water held in the tub 2 outside
the cabinet 1.

[0106] The water discharge unit 52 may include a water
discharge pipe 522 that forms a water discharge channel of
the water held in the tub 2 and a water discharge pump 521
configured to generate a pressure different inside the water
discharge pipe 522.

[0107] More specifically, the water discharge pipe 522
may include a first water discharge pipe 522a provided to
connect the lower surface of the tub 2 and the water
discharge pump 521 with each other; and a second water
discharge pipe 522a having one end connected with the
water discharge pump 521 to form a channel of water
flowing outside the cabinet 1.

[0108] In addition, the laundry machine may further
include a heating unit 8 that is configured to induction-heat
the drum 3.

[0109] The heating unit 8 may be mounted to a circum-
ferential surface of the tub 2 and configured to induction-
heat a circumferential surface of the drum 3 by means of a
magnetic field that is generated once an electric current is
applied to a coil having wires wounded there around.
Accordingly, it can be said that the heating unit is an
induction heater. Once such an induction heater is driven,
the circumferential surface of the drum that is located in
opposite to the induction heater 9 may be heated to a very
high temperature soon.

[0110] The heating unit 8 may be controlled by a control-
ler 9 fixedly provided in the cabinet 1 and the controller 9
may be configured to control the driving of the heating unit
8 to control the temperature inside the tub. The controller 9
may include a processor configured to control the drive of
the laundry machine and an inverter processor configured to
control the heating unit. In other words, the drive of the
laundry machine and the drive of the heating unit 8 may be
controlled by using one processor.

[0111] However, to prevent the overload of the processor
and enhance control efficiency, a processor for controlling
the drive of the laundry machine and another processor for
controlling the drive of the heating unit are provided inde-
pendently, while they are communication-connected with
each other.

[0112] A temperature sensor 95 may be provided in the tub
2. The temperature sensor 95 may be connected to the
controller 9 to transmit information about temperatures
inside the tub 2 to the controller 9.
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[0113] The temperature sensor 95 may be provided near
the bottom of the tub inside. Accordingly, the temperature
sensor 95 may be located lower than the lowermost area of
the drum. In FIG. 1, the temperature sensor 95 is provided
in contact with the bottom of the tub. However, it may be
spaced a preset distance apart from the bottom. That is to
allow wash water or air to surround the temperature sensor
s0 as to measure the temperature of the wash water or air.
Although mounted through the tub from the bottom to the
top, the temperature sensor 95 may be mounted through the
tub from the front side to the rear side. In other words, it may
penetrate the front side (or the surface that forms the tub
opening), not the circumferential surface of the tub.

[0114] Accordingly, when the laundry machine is operated
to heat wash water by means of the induction heater 8, the
temperature sensor may sense whether the wash water is
heated to a target temperature or not. The drive of the
induction heater may be controlled based on the result of the
temperature sensing.

[0115] In addition, when all of the wash water is dis-
charged, the temperature sensor 95 may sense the tempera-
ture of air. Specifically, the temperature of the air heated by
the induction heater 8, in other words, a drying temperature
may be sensed.

[0116] Meanwhile, the laundry machine according to one
embodiment may include a drying temperature sensor 96.
The drying temperature sensor 96 may have a different
installation position and a different temperature measuring
object from the above-noted temperature sensor 95. Accord-
ingly, it may be sensed whether the air is heated until a target
temperature based on the temperature sensed by the drying
temperature sensor. The drive of the induction heater may be
controlled based on the result of the temperature sensing
performed by the drying temperature sensor.

[0117] The drying temperature sensor 96 may be located
in an upper area of the tub 2 and near the induction heater
8. In other words, the drying temperature sensor 96 may be
provided in an inner surface of the tub 2 to sense the
temperature of the outer circumferential surface of the drum
3 that is located in opposite. While the temperature sensor 95
mentioned above is configured to sense water or air nearby,
the drying temperature sensor 96 may be configured to sense
the temperature of the drum.

[0118] Since the drum 3 is a rotatable element, the tem-
perature of air near the outer circumferential surface of the
drum 3 may be sensed to sense the temperature of the outer
circumferential surface indirectly.

[0119] The temperature sensor 95 may be provided to
determine whether to maintain the drive of the induction
heater until the target temperature or to change the output of
the induction heater. The drying temperature sensor 96 may
be provided to determine whether the drum is overheated or
whether the drum is continuously heated during the spinning
or drying. When it is determined that the drum is overheated
or that the air is heated until the target temperature, the drive
of the induction heater may be forcedly.

[0120] The laundry machine according to one embodi-
ment may have a drying function. In this instance, the
laundry machine according to the embodiment may be a
laundry machine having washing and drying functions or a
washing machine having a drying function. For that, the
laundry machine may further include a fan 72 configured to
blow air into the tub 2; and a duct 71 in which the fan 72 is
installed. Here, even unless such components are addition-
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ally provided, the drying function may be performed. In
other words, air may be chilled in the inner circumferential
surface of the tub and moisture may be condensed to be
discharged. That is, the moisture condensation may be
performed even without the air circulation so as to perform
the drying function. To enhance drying efficiency by more
effective moisture condensation, a coolant may be supplied
to the tub. It is better when a surface area where the coolant
meets the tub, in other words, where the coolant contacts
with air is broader. For that, the coolant may be supplied
while spreading broadly from the rear surface or some area
of the tub or both lateral surfaces of the tub. Such supply of
coolant may flow along an inner surface of the tub, not to be
drawn into the drum. Accordingly, the duct or fan for the
drying may be omitted such that the laundry machine may
be manufactured and assembled easily.

[0121] In this instance, it is not necessary to provide an
additional heater for the drying. In other words, the induc-
tion heater 8 may be used in performing the drying. Spe-
cifically, one induction heater may be used in heating wash
water during the washing, heating the laundry during the
spinning and heating the drying objects during the drying.
[0122] Once the induction heater 8 is driven together with
the drum 3, the entire area of the outer circumferential
surface of the drum may be substantially heated. The heated
drum may exchange heat with the wet laundry and the
laundry may be heated. Of course, air inside the drum may
be heated. Accordingly, when supplied to the drum 3, air
may be heat-exchanged and the air having moisture evapo-
rated there from may be discharged outside the drum 3. In
other words, air may be circulated between the duct 71 and
the drum 3. Here, the fan 72 may be driven for the air
circulation.

[0123] An air supply position and an air discharge position
may be determined to uniformly supply air to the drying
objects or washed clothes and smoothly discharge humid air.
For that, air may be supplied from a front upper area of the
drum 3 and discharged from a rear lower area of the drum,
in other words, a rear lower area of the tub.

[0124] The air discharged via the rear lower area of the tub
may flow along the duct 71. Moisture may be condensed
from the humid air by the condensate supplied to the duct 71
through a condensate channel 51 formed in the duct 71.
When moisture is condensed from the humid air, the humid
air may be changed into low-temperature dry air and such
low-temperature dry air may be flowing along the duct 71
and re-supplied to the drum 3.

[0125] Since air is not heated directly, the temperature of
the heated-air may be lower than the heated-air in the
conventional heater heating dryer. Accordingly, an effect of
preventing damage or deformation of clothes that might be
caused by the high temperature may be expected. Also, the
clothes may be overheated in the drum heated at the high
temperature.

[0126] However, the induction heater is driven together
with the drum as mentioned above and the clothes repeat-
edly rise and falls as the drum is driven. Also, a heating
position of the drum is located in the upper area of the drum,
not the lower area. Accordingly, the overheating of the
clothes may be effectively prevented.

[0127] A control panel 92 may be provided in a front or
top surface of the laundry machine. The control panel may
be provided for user interface. A user’s diverse orders are
input to and diverse pieces of information may be displayed
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on the control panel. In other words, the control panel 92
may include a manipulation unit configured to facilitate the
user’s manipulation and a display unit configured to display
information.

[0128] FIG. 2 is a block diagram of a system that is
provided in the laundry machine according to one embodi-
ment.

[0129] The controller 9 may be implemented to control the
drive of the heating unit, in other words, the induction heater
8 based on the sensing of the temperature sensor 95 and the
drying temperature sensor 96. The controller 9 may also
control the drive of the drive unit configured to rotate the
drum by means of the motor and the drive of the diverse
sensors and hardware. The controller 9 may control diverse
valves or pumps for the water supply, the water discharge
and the coolant supply and the control of the fan.

[0130] Especially, the laundry machine according to the
embodiment may further include a coolant valve 97 config-
ured to change a high-temperature humid air environment
into a low-temperature dry air environment. The coolant
valve 97 may supply cold water to the tub or the duct to chill
air and condensate moisture from the air.

[0131] The water discharge pump 421 may be periodically
or intermittently driven during the spinning and/or the
coolant supply.

[0132] The laundry machine according to the embodiment
may include a door lock mechanism 98. The door lock
mechanism may be provided to prevent the door from
opening during the operation of the laundry machine.
According to the illustrated embodiment, the door opening
may be limited when the inner temperature is a preset
temperature or more during the operation of the laundry
machine or even after the operation.

[0133] In addition, the controller 9 may control diverse
display units 922 that are provided in the control panel 92.
The controller 9 may be provided with a signal input from
diverse manipulation units 921 that are provided in the
control panel 92 and control the overall drive of the laundry
machine based on the signal.

[0134] Meanwhile, the controller 9 may include a main
processor configured to control the conventional drive of the
laundry machine and an auxiliary processor configured to
control the drive of the induction heater. The main processor
and the auxiliary processor may be independently provided
and communication-connected with each other.

[0135] According to one embodiment of the present dis-
closure, the output of the induction heater may be variable.
The output of the induction heater may be enhanced in the
maximum allowable condition or range so as to reduce the
heating time and the maximum effect may be then gained.
For that, the laundry machine according to one embodiment
may include an instantaneous power output unit 99, which
will be described in detail later.

[0136] Hereinafter, referring to FIG. 3, the output varia-
tion of the induction heater that may be applicable to the
embodiment of the present disclosure will be described in
detail.

[0137] The maximum allowable power may be preset in
the laundry machine. Specifically, the laundry machine may
be manufactured to be actuated with a preset value that is
less than the maximum allowable power, which is refer-
enced to as a system allowable power in FIG. 3.
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[0138] The hardware that consumes the power the most in
the laundry machine may be the induction heater 8, the
motor configured to rotate the drum, in other words, the
drive unit 6.

[0139] As illustrated in FIG. 3, the power used in the drive
unit, in other words, the instantaneous power consumed in
the drive unit tends to increase more as RPM rises higher.
Also, the instantaneous power also tends to increase more as
the laundry eccentricity becomes larger. When the power
used in the drive unit increases, it is shown that the instan-
taneous power consumed in the overall system may also
increases. Specifically, it can be figured out that most of the
instantaneous power consumed in the overall system is the
power consumed in the drive unit.

[0140] In the heat-spinning, the control panel 92, the
various valves 97, the water discharge pump 521 and the
diverse sensors 95 and 96 as well as the induction heater 8
and the drive unit 6 may also consume the power. Accord-
ingly, once the allowable power value is determined in the
laundry machine, the total power upper limit that can be
used in the laundry machine may be preset in consideration
of margin.

[0141] The output of the sheath heater in the heat-spinning
may be preset in the conventional laundry machine. Spe-
cifically, the output of the sheath heater may be preset to be
smaller than a value gained after subtracting the maximum
power value, except the maximum power allowed to the
sheath heater during the heat-spinning, from the total power
upper limit.

[0142] Easy description about that will be as follows.
When the allowable power of the laundry machine system is
100 and margin is 10, the total power upper limit may be 90.
When the maximum power value except the sheath heater
during the spinning is 70, the output of the sheath heater
should be set to be less than 20. Here, the maximum power
value except the sheath heater may be a value that is gained
after all the power consumed by the hardware except the
sheath heater in the maximum RPM and laundry eccentricity
environment (the severe eccentricity environment) are
added.

[0143] The output variation of the sheath heater is quite
limited. When using such the sheath heater, the heater might
not be used in the normal environment as much as possible,
not the severe environment.

[0144] To solve the problem, the laundry machine accord-
ing to the embodiment may further include an instantaneous
power output unit 99, specifically, an output unit configured
to calculate the instantaneous power or calculate and output
the instantaneous power. Such the instantaneous power
output unit 99 may be independently provided from the
controller 9 or partially independent from the controller.
Alternatively, it may be dependently provided in the con-
troller.

[0145] As mentioned above, the hardware element that
uses the largest power except the induction heater 8 in the
heat-spinning may be the motor, in other words, the drive
unit 6. The maximum power of the other hardware elements
in the heat-spinning, except the induction heater and the
drive unit, may be preset. The maximum power of the other
hardware elements may be relatively small.

[0146] Accordingly, the instantaneous power output unit
99 may be configured to estimate or calculate the instanta-
neous power of the motor for driving the drum.
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[0147] As one example, an input current of the motor and
a DC link voltage may be sensed and the instantaneous
power of the motor may be calculated based on the sensed
current and voltage.

[0148] As another example, the instantaneous power of
the motor may be calculated based on the input current and
voltage that are input to the motor.

[0149] As another example, the instantaneous power of
the motor may be calculated based on the input current that
is input to the motor and an AC input voltage that is applied
to the laundry machine.

[0150] Accordingly, the instantaneous power output unit
99 may include a device, an element or a circuit that is
configured to sense the current and voltage. It may be a unit
configured to output the calculated instantaneous power of
the motor

[0151] Once the instantaneous of the motor is calculated,
the allowable output of the induction heater 8 may be
calculated. Specifically, the allowable induction heater out-
put may be the value gained after the calculated instanta-
neous power of the motor and the calculated value of the
other hardware elements are subtracted from the total power
upper limit.

[0152] Here, the instantaneous power of the motor may be
changed in a wide variation, because a RPM variation and
a laundry eccentricity variation are sharp. Accordingly, the
power of the motor may be the calculated value of the
instantaneous power or current power. In contrast, the maxi-
mum output of the other hardware elements may be changed
in a gentle or narrow variation and such that the maximum
output may be preset as the upper limit and used as the fixed
value. Here, the maximum output of the other hardware
elements may be also calculated based on the instantaneous
power. However, the output value of the other hardware
elements is relatively small such that it is not excluded that
an additional device or circuit for measuring or calculating
the power based on the output value as the fixed value.
[0153] Meanwhile, the instantaneous power output unit 99
may be configured to estimate or calculate the entire instan-
taneous power of the laundry machine. As one example, the
entire instantaneous power of the laundry machine may be
calculated based on the AC input current and voltage that are
applied to the laundry machine. The entire instantaneous
power in the heat-spinning may be the total sum of the
outputs of the induction heater, the motor and the other
hardware elements. Accordingly, a difference between the
entire instantaneous power and the total power upper limit
may mean the additional power that may enhance the output
of the induction heater. As one example, when the current
entire instantaneous power is 50 and the total power upper
limit is 90, it means that the maximum power of the
induction heater may increase by 40.

[0154] According to this embodiment, it means that the
output of the induction heater is secured as much as possible,
in a state of the allowable power in the current system.
Specifically, when the motor consumes much power, the
output of the heater may be reduced. When the motor
consumes a little currents, the output of the heater may be
increased.

[0155] FIG. 4 illustrates one example of a front side
provided in the control panel 92 including the manipulation
unit 921 and the display unit 922.

[0156] The manipulation unit 921 may include a course
selection unit 9215 to allow the user to select one of the
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washing courses. The plurality of the washing courses may
be diverse based on types of laundry and purposes. The user
may select a specific one of the washing courses and the
processor may be implemented to perform the selected
specific washing course based on preset control logic.
[0157] The washing courses may include a washing cycle,
a rinsing cycle and a spinning cycle. Such cycles may be
sequentially performed and the washing course may be
completed. In each one of the washing courses, one or more
of'a cycle duration, a moving rate of the drum and a spinning
RPM may be set to be different.

[0158] As one example, the spinning RPM may be preset
to be approximately 1000 RPM or 1200 RPM in a normal
course or allergy care course. In a silent course, a lingerie/
wool course (or a delicate course) and a night mode, the
spinning RPM may be set to be approximately 400 RPM to
800 RPM. In a specific course, the spinning RPM may be set
to be changeable if necessary. In another specific course, the
spinning RPM may be set to be unchangeable.

[0159] To change the spinning RPM, a normal spinning
option unit 9211 may be provided. In the normal spinning
option unit 9211, the user may change the spinning RPM set
by the course selection. As one example, when the spinning
RPM is set to be 1000 RPM in the normal course by default,
the user may change the spinning RPM into 800 RPM
through the normal spinning option unit 9211. In this
instance, the spinning may be performed to 800 RPM as a
target RPM, while the normal course is performed.

[0160] Here, the spinning RPM means the target RPM in
the spinning cycle. While the drum is rotating at a low RPM,
the laundry distribution and rotation is avoided. The rotation
of'the drum may be maintained for a preset time period at the
target RPM after reaching the target RPM finally.

[0161] When the washing is performed in a very silent
state (e.g., the night mode), the spinning RPM preset by
default (e.g., 600 RPM) may be limited to be changed
through the normal spinning option unit 9211.

[0162] The normal spinning option unit 9211 may allow
the user to select one of the spinning RPM steps.

[0163] According to this embodiment, a heat-spinning
option unit 9212 may be provided. The heat-spinning option
unit 9212 may be a selecting unit configured to select
whether to heat the clothes by driving the induction heater
during the spinning cycle.

[0164] When the temperature of the clothes rises, the
moisture discharged from the clothes by means of the
centrifugal force may be promoted more. Accordingly, the
drum rotation together with the heating may promote the
spinning efficiency more than only the drum rotation.
[0165] The user may select one specific course via the
course selection unit 9212 and also select the heat-spinning
option unit 9212 to enhance the spinning efficiency. Here,
the user may select the heat-spinning option unit 9212 just
to perform heating during the spinning of the elected specific
course. However, the processor may control the output of the
induction heater based on the instantaneous power, while
performing the heat-spinning.

[0166] In other words, as the current spinning RPM is
higher, the instantaneous power increases more enough to
reduce the output of the induction motor. In contrast, as the
current spinning RPM is lower, the instantaneous power
decreases more enough to increase the output of the heater.
[0167] When needing to perform washing late at night or
in quite a silent state, the user may select the silent course
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or the night mode course through the course selection unit
9215. In such the courses, the moving rate of the drum (or
the rate of the time when the drum is substantially rotating
in a drum operation section) may be lowered to minimize
noise during the washing. Here, the duration of the washing
may be increased in comparison with the other courses so as
to secure the washing performance.

[0168] While the washing performance may be secured in
such the night mote course or the silent course, it is difficult
to secure spinning performance. Since noise and vibration
are likely to occur during the spinning at a high rotation
number, the spinning target RPM is set to be low in such the
courses. When it is approximately 1200 RPM or more in the
normal courses, the spinning target RPM may be approxi-
mately 800 RPM in such the courses.

[0169] Accordingly, much moisture remains in the clothes
after the spinning such that the user may determine that
sufficient spinning is not performed.

[0170] However, according to this embodiment, the output
of the induction heater may be even raised when the spin-
ning is performed at a low target RPM such that the spinning
performance may be enhanced by the raised temperature. In
other words, the moisture discharge promoted by the mois-
ture evaporation may be performed as well as the moisture
discharge promoted by the centrifugal force.

[0171] During the spinning, the wash water may be basi-
cally discharged from the tub. Specifically, there is little
wash water that remains in the tub, because the wash water
is discharged. Accordingly, when the induction heater is
operated to heat the drum and the clothes, the temperature
inside the tub may rise. At this time, the temperature sensor
95 may sense the temperature inside the tub. In other words,
the processor is implemented to stop the driving of the
induction heater to end the heating, once determining that
the temperature sensor 95 senses the heating target tempera-
ture. When the driving of the induction heater is stopped, the
temperature may be lowered in the tub. Accordingly, the
temperature inside the tub falls to a preset temperature or
less, for example, 5° C. from the heating target temperature,
the drive of the induction heater may re-start. Once the
heating temperature reaches the heating target temperature
again, the drive of the induction heater may be stopped.

[0172] Basically, the processor 9 may drive the induction
heater 8 while the drum is being driven. The drive of the
drum and the drive of the induction heater may be synchro-
nized. However, in this instance, fabric damage from heat is
likely to occur at a point of drum rotation starting or ending.
That is because the induction heater may heat the drum to a
very high temperature in a moment and the drum rotation
RPM is very low at the point of the drum rotation starting
and ending such that the contact time between the drum and
the clothes may be increased.

[0173] The tumbling mode of the drum may be performed
between 40~60 RPM. At this time, the clothes may repeat-
edly rise and fall. Accordingly, the start point of the induc-
tion heater driving may be later than the start point of the
drum rotating. As one example, when it takes approximately
1 second for the drum RPM to reach a tumbling RPM after
the drum rotating starts and accelerate, a start point of the
induction heater driving may be approximately 0.5 second
after the drum rotating starts. Here, the induction heater
driving may start once the drum RPM reaches the tumbling
RPM.
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[0174] However, the time taken to reach the heating target
may become shorter than the heating time. Accordingly, to
prevent the fabric damage from heat and secure the sufficient
heating time simultaneously, the processor may control the
induction heater to be driven before the drum RPM reaches
the tumbling RPM once the drum rotating starts (or the
motor is switched on). For that, the driving point of the
induction heater may be set for the drum rotation to be
performed for a preset time period or for the drum RPM to
reach a preset RPM.

[0175] An algorithm configured to disperse the laundry
and avoid resonance by repetition of the drum rotation and
pausing may be applied to the spinning. In other words, the
drum RPM may be accelerated from the starting of the
spinning and reach the spinning target RPM and then the
spinning may not be performed.

[0176] Accordingly, the spinning cycle may be classified
into an initial spinning and a late spinning. The late spinning
is a section in which the drum is rotating at the spinning
target RPM to perform the spinning seriously. Once the late
spinning completes, the spinning may end. The initial spin-
ning may be section in which the late real spinning is
prepared. In the initial spinning, the drum may be drive at a
middle RPM that is lower than the final spinning target RPM
to determine whether the laundry distribution and resonance
occur because the drum is rotated at the lower RPM. The
times taken to perform such processes may be changeable
based on the laundry distribution and the laundry amount.

[0177] The heat-spinning may be performed when heating
is excluded in the late spinning after the induction heater is
driven to the heating target temperature in the initial spin-
ning. At this time, even unless the drum RPM reaches the
heating target temperature after the initial spinning, the late
spinning may be performed. That is because the initial
spinning stage may enter into the late spinning stage in a
moment.

[0178] The heat-spinning may be performed when the
induction heater is driven to the heating target temperature
in the late spinning. At this time, the heat-spinning may end
right after the late spinning. After that, the spinning time
may be reduced in the heating environment and the user may
not take out the clothes immediately, because the heated
temperature has to be lowered.

[0179] The heat-spinning may be performed during the
initial spinning and the late spinning. In this instance, the
duration of the heating environment may be increased more
is more likely to reach the heating target temperature. Also,
it is more likely to reach the heating target temperature in an
early state of the late spinning, not right before the end of the
late spinning. Accordingly, it is more likely to take out the
clothes right after the spinning.

[0180] The laundry machine according to this embodi-
ment may be a washer having no drying function. Never-
theless, the heat-spinning may be performed by means of the
induction heater 8. Especially, the heat-spinning may be
performed when the spinning is performed at a low spinning
RPM such that a more efficient spinning effect may be
expected in the night wash mode course or the silent course.
Such an effect will not be realized in the conventional
laundry machine. In addition, the output of the induction
hater may be increased at a low spinning RPM relatively
more, because the instantaneous power at the low spinning
RPM may be relatively low.
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[0181] The induction heater in this embodiment may con-
trol the output by means of an inverter, different from the
sheath heater. Accordingly, substantially linear output con-
trol may be facilitated such that the instantaneous power
variation, especially, the instantaneous power variation of
the motor may be sensed immediately to control the output
of the induction heater in the maximum allowable range, if
necessary.

[0182] It means that the heating time is reduced and that
the entire time taken by the washing or the drying may be
reduced only to be more economical.

[0183] The present application of Korean Patent No.
10-2017-0101333 (hereinafter, “the cited application™) dis-
closes a laundry machine including an induction heater.
Accordingly, the technical features disclosed in the cited
application may be applied to the embodiment of the present
disclosure, far as not exclusive and contrary to the present
disclosure. Especially, the induction heater structure or the
mounting structure and the coolant supply structure may be
applied to the embodiment of the present disclosure equiva-
lently.

[0184] The drum, the clothes and the air inside the tub and
the drum may be heated by the induction heater. Of course,
the water contained in and discharged from the clothes may
be heated. Accordingly, the air inside the tub and the drum
may become high-temperature humid air. The humid envi-
ronment after the spinning may be maintained as it is. To
prevent that, a coolant may be supplied to the inner surface
of the tub.

[0185] Specifically, the coolant may flow along the rear
surface or lateral surface of the tub so as to condense
moisture from the high-temperature humid air. The con-
densed water may be discharged from the tub, together with
the water collected from the clothes during the spinning.
[0186] The coolant valve may be periodically or intermit-
tently open during the heat-spinning to remove moisture
from the air and perform the heat-spinning more effectively.
Also, the high-temperature humid environment after the
spinning may be changed into a low-temperature dry envi-
ronment easily. Such the coolant might cause an error in the
sensing of the temperature sensor. Accordingly, the tempera-
ture sensor may be provided in a front lower area of the tub,
because the coolant will contact with air on the rear surface
or rear side surface of the tub to be discharged via the rear
lower area of the tub.

[0187] The laundry machine according to the present
embodiment may be a laundry machine having washing and
drying functions. In this instance, the laundry machine may
further include a duct and a fan that are provided to circulate
air forcibly. Different from the conventional washing
machine, the laundry machine according to the present
disclosure requires no additional heater for the drying such
that the overall system may become very simple. It is
important in the laundry machine having the drying function
to condense moisture from the humid air. Such moisture
condensation may be performed in a space defined in the
additional duct, not the space defined in the tub. In this
instance, the wash water temperature sensor may be pro-
vided in the tub rear surface, spaced a preset distance
upwardly apart from the bottom of the tub. The distance may
be approximately 10 to 15 mm such that the coolant may be
prevented from directly contacting with the wash water
temperature sensor and then the temperature of the humid air
may be effectively sensed.
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[0188] The coolant may be supplied to the duct, not the
tub. The moisture may be condensed from the air that is
chilled when the coolant falls from an upper area in a portion
of the duct that is upwardly extended from a lower area of
the tub.

[0189] Such the duct and the chilling structure may facili-
tate the change of the high-temperature humid environment
in the tub and the drum, once the heat-spinning or drying is
completed, into the low-temperature dry environment.
[0190] In the laundry machine having the drying function,
the drying may be performed, independent from the wash-
ing, or automatically performed after the washing.

[0191] As one example, the course selection unit 9215
may include a course configured to serially perform the
washing cycle and the drying cycle. When the drying
function is provided as a basic option, the user may select a
washing course and a drying course from the course selec-
tion unit 9215 and the drying option unit 9216. Once the
selected course is completed, the drying may be automati-
cally performed. Accordingly, the washing, rinsing, spinning
and drying cycles may be sequentially and automatically
performed.

[0192] When the user selects only the drying option 9216,
only the drying cycle may be performed.

[0193] The user may apply power to the laundry machine
through a power selection unit 9214 and then load drying
objects or clothes into the drum 3. After that, the user may
select diverse courses and options from the course selection
unit 9215 and the option unit 9211, 9212 and 9216. Hence,
when the user selecting a start/pause selection unit 9213, the
laundry machine may be put into operation based on the
control logic selected by the user.

[0194] Hereinafter, referring to FIGS. 5 and 6, a control
method of the laundry machine according to one embodi-
ment will be described in detail. FIG. 5 is one example of a
control flow for a washing course including a washing or
drying course. FIG. 6 is one example of a control flow for
the spinning shown in FIG. 5.

[0195] When the user inputs the pause/start after complet-
ing the selection, door locking S10 may be performed first
and laundry amount sensing S20 may be performed after
that. Hence, washing S30 and rinsing S40 may be performed
based on the sensed laundry amount.

[0196] When the user selects the washing course, spinning
S50 may be performed after the rinsing S40. In other words,
the drum may be rotated at a high speed and moisture may
be removed from the laundry. Normal spinning S53 or
heat-spinning S54 may be performed based on the user’s
selection or non-selection (or by default).

[0197] Each of the normal spinning and the heat-spinning
may include the initial spinning and the late spinning.
Different from the normal spinning, the heat-spinning may
be configured to heat both the drum and the laundry by
means of the induction heater in the middle of the spinning
cycle.

[0198] Once the user selects the heat-spinning or drying
option, the spinning cycle may perform the heat-spinning.
When the user selects only the washing course or the normal
spinning, the spinning cycle may perform the normal spin-
ning.

[0199] In the normal spinning S53, the maximum duration
time may be preset. Accordingly, time counting S531 may
be performed after the spinning starts and it may be deter-
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mined whether a preset time period passes S532. After that,
the drum rotation may end S533 and the spinning cycle may
end.

[0200] Even in the heat-spinning S54, the maximum dura-
tion time may be preset. Accordingly, heat-spinning time
counting S546 may be performed and it may be determined
whether a preset time period passes S547. After that, the
drum rotation may end S548 and the spinning cycle may
end. The control of the heating unit, in other words, the drive
of the heating unit S541 may be performed after the drum
drive starts. The heating unit drive may be performed
intermittently, periodically or continuously. Here, the heat-
ing unit drive may be paused once the temperature reaches
the heating target temperature. When the temperature falls,
the heating unit drive may be continued.

[0201] Meanwhile, in the spinning cycle, the maximum
duration time may be set for each of the initial spinning and
the late spinning. As the drum RPM reaches the target RPM
and the drum is rotated in the late spinning, the preset late
spinning time may be equal to the maximum allowed time.
Here, the preset time may be variable based on the laundry
amount. However, the initial spinning may be the step that
tries to enter into the late spinning and the initial spinning
might fail to enter into the late spinning when occasion
occurs. In this instance, the initial spinning might be per-
formed for a long time period. Once the maximum allowed
initial spinning time passes, the spinning cycle may end
without entering into the late spinning. Accordingly, the
preset time period in F532 and S547 may be the late
spinning duration time once the late spinning starts.
[0202] Meanwhile, the initial spinning may be the process
of performing laundry disentangling by means of tumbling
once water discharge is completed after the rinsing cycle.
Through that process, the laundry distribution may be per-
formed and the laundry eccentricity may be solved. After
such the laundry distribution and the laundry eccentricity
solution, a main late spinning may be performed.

[0203] In this instance, the drum heating may be per-
formed only in the initial spinning or only in the late
spinning. Alternatively, the drum heating may be performed
in both the initial spinning and the late spinning.

[0204] The initial spinning may be performed by the
tumbling drive in which the drum is repeatedly rotated in a
clockwise and counter-clockwise directions. Accordingly,
the drum heating may be controlled to be on and off during
the initial spinning. In other words, only when the drum
rotates, the drum may be heated. When it pauses, the drum
may not be heated.

[0205] Meanwhile, the late spinning may rotate the drum
at spinning RPM in one direction. Accordingly, the drum
heating may be continuously performed during the late
spinning. In other words, when the drum is rotated at a preset
RPM or more, the drum heating may start. The drum heating
may end before the drum is paused. That is a drum heating
control logic that is related with the drum rotation. As one
example, the drum heating may be stopped even during the
late spinning by a temperature condition and the like.
[0206] Right After the completion of the spinning S50,
door unlocking S83 may be performed and the operation of
the laundry may end. In other words, the washing course
may be completed. However, when performing the heat-
spinning S50, the drum temperature and the tub temperature
are likely to be high after the completion of the spinning. At
this time, when the user opens the door, the heat is likely to
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be discharged outside and the user might feel uncomfortable
or a safety accident might occur. Accordingly, the tempera-
ture inside the tub may be measured after the completion of
the spinning S81 and it is determined whether the measured
temperature is lower or higher than a preset temperature
S82. When the measured temperature is lower than the
preset temperature, the door unlocking S83 may be per-
formed. In other words, the processor may maintain the
locked state of the door by means of the door locking
mechanism, when the temperature inside the tub is higher
than the preset temperature.

[0207] At this time, when the measured temperature is
higher than the preset temperature, the temperature may be
repeatedly measured while only the drum is rotating. How-
ever, only such the drum rotating is not enough to lower the
temperature such that the coolant supply mentioned above
may be performed to lower the temperature inside the tub
forcibly.

[0208] Meanwhile, when the drying is selected after it is
determined whether the drying cycle is selected after the
spinning S60, in other words, the drying is selected in the
laundry machine having the washing and drying functions,
the drying S70 may be performed. After measuring the
temperature like after completing the drying, the door
unlocking may be performed.

[0209] The induction heater may be driven continuously,
repeatedly or intermittently in the heat-spinning S50 until
the temperature sensed by the temperature sensor 95 reaches
the heating target temperature.

[0210] Meanwhile, the overall driving time of the induc-
tion heater during the heat-spinning may be preset. In other
words, the maximum drive time may be preset. Unless
laundry dispersion is performed properly, the clothes (e.g.,
socks) provided in the drum might generate big eccentricity
enough to increase the initial spinning time. In some specific
cases, the late spinning might not be performed, because the
eccentricity as prerequisite for entering into the late spinning
could not be solved.

[0211] Accordingly, the driving of the induction heater
may be controlled by means of the heating target tempera-
ture and the maximum drive time of the induction heater
may be set so as to secure stability. The heater driving time
may be set to be variable based on the amount of the laundry,
in other words, the laundry amount. When there is a large
amount of laundry, the maximum heater drive time may be
set to increase. However, the heating target temperature is
irrelevant to the laundry amount and it may be set based on
the washing course.

[0212] The driving of the induction heater may be com-
pleted once the temperature reaches the heating target tem-
perature and the temperature inside the tub may go down
after that. Accordingly, when the temperature do down to a
predetermined temperature, the drive of the induction heater
may restart. The overheat may be prevented and the suffi-
cient heating may be performed at the same time.

[0213] It is not easy to dry the drying objects sufficiently
through the spinning and the heat-spinning. When high-
temperature heating is performed in a space that is substan-
tially closed tight, the evaporated moisture will still remain
in the space. Because of that, the dehydration performance
in the heat-spinning is better than the dehydration perfor-
mance in the normal spinning. However, it cannot be called
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“drying”. Specifically, when drying performed serially after
the spinning, the spinning may be the heat-spinning, not the
normal spinning.

[0214] That is because the tub, the drum and the drying
object are in the heated state during the heat-spinning.
Accordingly, it is more effective in enhancing the drying
performance to perform the drying after performing the
heating during the spinning than perform the heating the
heating not until performing the drying.

[0215] When a course including drying is selected through
the course selection unit or when drying is selected through
the drying option unit after a washing course is selected
through the course selection unit, the heat-spinning may be
performed. In other words, even unless the heat-spinning
option unit is selected additionally, the heat-spinning may be
performed in the spinning by default. Here, the heating
target temperature may be set based on the current selected
course or irrelevant to the selected course.

[0216] Meanwhile, it is conventional that the drying time
is longer than the spinning time. Since a preliminary drying
is performed during the heat-spinning, the overall drying
time may be reduced. In addition, when the drying is
completed, the temperature inside the tub may become high
and the user cannot open the door immediately. At this time,
cold air circulation and/or coolant supply may chill the tub
inside enough to facilitate the door open. However, it takes
an additional time to chill the door in this instance.

[0217] Accordingly, the heating target temperature in the
drying may be equal to or lower than the target temperature
in the heat-spinning. As one example, the heating target
temperature during the drying may be equal to a preset
temperature that allows door open.

[0218] When the washing and the drying are performed in
the night mode course, the heat-spinning may be performed,
regardless of the heat-spinning option. At this time, RPM
may be relatively low during the heat-spinning and a heating
target temperature may be relatively high. As one example,
the heating target temperature may be 60° C. The door-open
allowing temperature may be 50° C. Once the heat-spinning
is completed, the induction heater is driven, together with
the air circulation and the coolant supply, to perform the
drying. In this instance, a heating target temperature in the
drying may be equal to the door-open allowing temperature.
[0219] In addition, when the drying is performed in the
normal washing course, the spinning may be performed at a
relatively high RPM until a heating target temperature of
approximately 70° C. Even in this instance, the heating
target temperature during the drying may be equal to the
door-open allowing temperature.

[0220] Accordingly, the door may be open right after the
drying is complete. As the drying is performed at a relatively
low temperature, fabric deformation or damage may be
minimized.

[0221] Hereinafter, referring to FIG. 7, the control flow of
the induction heater during the heat-spinning will be
described in detail. The flow chart illustrated herewith is
specified and detailed illustration of the heat-spinning S54
shown in FIGS. 5 and 6.

[0222] Once the heat-spinning cycle S54 starts, the drum
may be rotated and the induction heater may be also driven
S541. A controlling step S5411 may be performed at a
proper point of time to control not only the motor and the
induction heater but also the other loads including the
coolant valve and the water discharge pump.
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[0223] The drive of the induction heater may be performed
until the heating target temperature. In other words, it is
continuously and repeatedly determined during the heat-
spinning whether to reach the heat target temperature S5412.
[0224] When the temperature reaches the heating target
temperature, the drive of the induction heater may pause
S5415. Such the drive pause of the induction heater may not
mean the completion of the heat-spinning cycle. That is
because it may be determined whether the heat-spinning
cycle is completed based on various conditions S547. As one
example, it may be determined whether the target time
period of the heat-spinning passes after the pause of the
induction heater S5415. When the condition is satisfied, the
drive of the induction heater may be finally ended and the
drum rotation may be ended, only to complete the heat-
spinning S548.

[0225] Unless the heat-spinning target time passes, vari-
ous loads controlling S5411 may be performed and it may be
determined again whether to reach the target temperature.
[0226] Unless the temperature reaches the heating target
temperature after the drive of the induction heater, instan-
taneous power calculating S5413 may be performed.
[0227] An initial output value of the induction heater may
be preset and the output value of the induction heater may
be variable based on the calculated instantaneous power. In
other words, a new output value of the induction heater may
be calculated based on the instantaneous power value and
the output of the induction heater may be controlled based
on the currently calculated output of the induction heater
S5414. When RPM is low with a good laundry distribution
in the current heat-spinning, a low instantaneous power
value may be calculated. Accordingly, the output of the
induction heater may be controlled to have a higher output.
[0228] Such temperature determining S5412, the instan-
taneous power calculating S5413, the induction heater out-
put variation controlling S5414 may be repeatedly per-
formed during the heat-spinning. Here, when the heating
target temperature is reached during the heat-spinning, the
induction heater may be temporarily paused.

[0229] A reference temperature for pausing the induction
heater after driving may be different from a reference
temperature for re-driving the induction heater after pausing.
In other words, a reference temperature in 55414 may be
variable based on the state of the induction heater (e.g.,
based on the induction heater being driving or pausing). As
one example, when the heating target temperature is 70° C.,
the temperature may rise to 70° Cduring the drive of the
induction heater and the induction heater may then pause.
When the temperature reaches 65° C. during the pause of the
induction heater, the induction heater may be re-driven. The
driving, pausing and re-driving of the induction heater may
be repeated during the heat-spinning like the output varia-
tion of the induction heater.

[0230] In this embodiment, heating is performed in the
outer circumferential surface of the drum by means of the
induction heater. In other words, the induction heater heats
the outer circumferential surface of the drum, not heated air
or circulation of heated air. Accordingly, a specific compo-
nent, not the entire system (e.g., only the drum) may be
heated by using the induction heater. The configuration of
the tub, the bearing housing, the shaft, the bearing and the
like may be heated as least as possible during the driving of
the heater such that heat resistance deterioration of compo-
nents may be prevented. Especially, the drum may be made
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of'stainless steel such that it may have a high heat resistance.
Even the drum is heated at a low spinning RPM with a
relatively high output, no durability and reliability deterio-
ration may occur. Hspecially, the output of the induction
heater may be variable based on the amount of the instan-
taneous power so as to use the maximum output of the
induction heater in real time.

[0231] Specifically, when the eccentricity of the laundry is
small, a larger output of the induction heater may be used
and that may be very efficient. When the spinning is per-
formed at a low RPM late at night, the output of the
induction heater may be enhanced enough to expect a very
effective spinning performance. In addition, effective spin-
ning performance may be expected for a shorter time period
or at a lower spinning RPM than the normal spinning. As a
result, the drying time and the drying energy reduction effect
may be expected when the drying is performed after that.
[0232] In the above-noted embodiment, the spinning per-
formance and the drying performance may be enhanced by
varying the output of the induction heater based on the
instantaneous power amount, especially, at the low RPM.
[0233] Hereinafter, one embodiment will be described in
detail that may vary the amount of the heat provided by the
induction heater based on the heating target temperature that
is variable based on the RPM in the heat-spinning. In this
embodiment, the spinning performance and the drying per-
formance at RPM may be expected to be enhanced, similar
to the above-noted embodiment.

[0234] FIG. 8 illustrates one example of a front side
provided in the control panel 92 including the manipulation
unit 921 and the display unit 922, in other words, a front
surface of a user interface 92. Basically, this embodiment
may be similar to the above-noted embodiment (see FIG. 4)
and the same features or characteristics will be omitted
accordingly.

[0235] The user may select one specific course via the
course selection unit 9212 and also select the heat-spinning
option unit 9212 to enhance the spinning efficiency. Here,
the user may select the heat-spinning option unit 9212 just
to perform heating during the spinning of the elected specific
course. However, the processor may set the heating target
temperature by the drive of the induction heater to be
different based on the spinning target RPM of the selected
specific course.

[0236] Specifically, as the preset spinning target RPM is
higher, the heating target temperature may be set to be lower.
In the reverse, as the spinning target RPM is lower, the
heating target temperature may be set to be higher.

[0237] As mentioned above, the spinning target RPM may
be preset in a specific course, which is selected through the
course selection unit 9215, by default. Such the preset
spinning target RPM may be preset after changed via the
normal spinning option unit 9211. Accordingly, once the
heat-spinning is selected, the heating target temperature may
be set based on the current spinning target RPM preset
finally.

[0238] The spinning target RPM may include a plurality of
steps 922a, 922b, 9322¢ and 922d. as one example, those
steps may be provided as 800 RPM, 1000 RPM, 1200 RPM
and 1400 RPM. The heating target temperatures may be
preset to be 75° C., 70° C., 65° C. and 60° Cfor those steps,
respectively. In FIG. 8, the spinning target RPM steps and
the respective heating target temperatures set for them are
shown. The spinning target RPM may be displayed as RPM
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value or qualitative expression (e.g., an ultra-high speed, a
high speed, a low speed and an ultra-low speed).

[0239] When the display unit 922 is realized as a touch
display, the user may select the spinning target RPM and the
heating target temperature through the display unit 922.
Here, when a specific heating option through the heating
spinning option unit 9212 is selected, the selected spinning
target RPM and heating target temperature may be displayed
on the display unit 922.

[0240] In this instance, such the steps may be classified
into more specific ones or three ones or less. When the
spinning target RPM is classified into three steps as occasion
rises, the heating target temperature may be set to have a
difference of 10° C.

[0241] When needing to perform washing late at night or
in quite a silent state, the user may select the silent course
or the night mode course through the course selection unit
9215. In such the courses, the moving rate of the drum (or
the rate of the time when the drum is substantially rotating
in a drum operation section) may be lowered to minimize
noise during the washing. Here, the duration of the washing
may be increased in comparison with the other courses so as
to secure the washing performance.

[0242] While the washing performance may be secured in
such the night mote course or the silent course, it is difficult
to secure spinning performance. Since noise and vibration
are likely to occur during the spinning at a high rotation
number, the spinning target RPM is set to be low in such the
courses. When it is approximately 1200 RPM or more in the
normal courses, the spinning target RPM may be approxi-
mately 800 RPM in such the courses.

[0243] Accordingly, much moisture remains in the clothes
after the spinning such that the user may determine that
sufficient spinning is not performed.

[0244] However, according to this embodiment, the heat-
ing target temperature may be even raised when the spinning
is performed at a low target RPM such that the spinning
performance may be enhanced by the raised temperature. In
other words, the moisture discharge promoted by the mois-
ture evaporation may be performed as well as the moisture
discharge promoted by the centrifugal force.

[0245] A control method of the laundry machine according
to this embodiment may be similar to the control method
shown in FIGS. 5 and 6, and repeated description is omitted
accordingly.

[0246] Hereinafter, referring to FIG. 9, the relation
between the target spinning RPM and the heating target
temperature will be described in detail.

[0247] Once the spinning cycle starts, it may be deter-
mined whether to perform the heat-spinning (S542). A target
spinning RPM and a heating target temperature may be
determined in this step. A current target spinning RPM may
be detected and the heating target temperature may be
machined to the respective current target spinning RPMs to
set the target spinning RPM.

[0248] Once the drum rotation and the induction heater
driving S541 start, S542 may be performed.

[0249] The target spinning RPM may be classified into 4
stages as one example. A first RPM may be 800 RPM or less
and a second RPM may be 1000 RPM or less. A third RPM
may be 1200 RPM or less and a fourth RPM may be more
than 1200 RPM. The heating target temperature may be set
based on the current target spinning RPMs S543. As one
example, the heating target temperature may be set to be 75°
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C.,70°C., 65° C. and 60° C. for the four stages, respectively.
In other words, as the target spinning RPM become lower,
the heating target temperature may be set to be higher.
[0250] When the current RPM reaches a predetermined
RPM or after a predetermined time period as soon as or after
the drum is driven, the induction heater may be driven to
perform the heat-spinning.

[0251] Temperature measuring S5441 may be performed
during the heat-spinning and it is checked whether the
measured temperature reaches a heating target temperature.
When the measured current temperature reaches the heating
target temperature, the drive of the induction heater may be
paused S5452. Unless it reaches the heating target tempera-
ture, the drive of the induction heater may be maintained
S5451.

[0252] The drive control of the induction heater may be
performed until the end of the heat-spinning and the end of
the heat-spinning may be performed on a time basis. In other
words, it may be determined whether a preset time period
passes S547 and the drive of the induction heater may finally
end after the preset time period, only to complete the
heat-spinning.

[0253] The above embodiment may include a step S543 of
setting the heating target temperature to be higher as the
preset spinning target RPM becomes lower based on the step
of setting the spinning target RPM S542 and the preset
spinning target RPM. In addition, the embodiment may
include a step of performing the heat-spinning based on the
set spinning target RPM and the heating target temperature.
[0254] According to this embodiment, the heating may be
performed by heating the outer circumferential surface of
the drum by means of the induction heater. Specifically, the
outer circumferential surface of the drum may be heated by
using the induction heater, not the heated-air or the heated-
air circulation, such that a specific configuration (e.g., only
the drum), not the entire system, may be heated. Accord-
ingly, the heating of the configuration that consists of the
tub, the bearing housing, the shaft and the bearing may be
minimized when the induction heater is driving. Heat dura-
bility of those configurations may not be deteriorated. Espe-
cially, the drum may be fabricated of stainless steel such that
it may be more durable in heat. Even though the drum is
heated even to a high temperature at a relatively low
spinning RPM, the drum will have no durability and reli-
ability deterioration. Accordingly, an effect of the drying
time and the drying energy reduction may be expected in the
following drying, when the drying is set to be performed.
[0255] As described above, the embodiment discloses the
variation of the induction heater output and the variation of
the heating target temperature during the heat-spinning.
[0256] Hereinafter, one embodiment will be described that
may allow the user to easily select diverse drying conditions
and perform effective drying based on the selected drying
condition. Of course, the above-noted heat-spinning char-
acteristics may be applied to this embodiment and the
characteristics of the above-noted embodiment may be
applied to this embodiment equally and similarly.

[0257] In the conventional dryer having the washing func-
tion or the dryer having the washing function, the washing
is a main function and the drying may be an optional
function. Accordingly, when the user selects of the washing
courses via the course selection unit 9215, washing may be
performed and completed based on the selected washing
course. The washing course may be implemented to auto-
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matically perform and complete basic cycles configured of
washing, rinsing and spinning cycles that are preset.
[0258] To perform the drying, the user may select a drying
option 9216 of FIG. 4 after the washing course so as to
perform the drying. Hence, the user may select one specific
washing course by means of the course selection unit 9215
shown in FIG. 4 and select the drying option 9216. Once the
user selects the specific washing course, the selected wash-
ing course may be performed and then the drying may be
automatically performed after that.

[0259] Accordingly, the conventional laundry machine
(e.g., the dryer having the washing function) may not
provide diverse drying conditions. Specifically, the user may
not select one of the diverse drying conditions.

[0260] As one example, the user may wish to perform
natural drying after the washing. In this instance, a high-
efficiency natural drying may be required so as to promote
the natural drying. The user may wish to perform the
washing and the drying at midnight and wear the clothes in
the next morning as they are, without additional drying. If
then, the washing and the drying may be performed late at
night such that vibration and noise can be minimized,
together with an effective drying effect. In addition, the user
may wish to the washing and the drying to be automatically
performed in normal conditions.

[0261] To meet such the user’s drying requirements effec-
tively and enhance use convenience, this embodiment may
provide the course selection unit 9215 to include a wash-
drying course. The processor may control the operation of
the laundry machine to perform and complete the course
based on a specific wash-drying course selected by the user.
[0262] The course selection unit 9215 may basically
include a plurality of washing courses 9215a. Such washing
courses may perform washing, rinsing and spinning sequen-
tially and automatically. Here, specific control variables for
the respective washing courses may be set to be different
(e.g., one or more of the wash water amount, the wash water
temperature, the washing time, the rinsing cycle frequency,
presence of steam supply, the washing time and a washing
degree (a mechanical power difference), and a spinning
target RPM).

[0263] In this embodiment, the user may select the wash-
drying course via the course selection unit 9215 and the
wash-drying course may be performed by default. The
wash-drying course may be configured to perform the heat-
spinning by default and the heat-spinning is performed to
heat the drum and perform the spinning together by driving
the induction heater during the drum rotation.

[0264] The wash-drying course may include a course that
is configured to perform the drying after the spinning after
the spinning. Especially, when only the wash-drying course
is selected from the course selection unit 9215, a course may
be provided to perform the heat-spinning by default and then
the drying.

[0265] Accordingly, the user may select only one course
from the course selection unit, without additionally selecting
options, so as to perform the washing and drying automati-
cally. The user is able to wear the clothes right after the
washing and drying in the completion of the laundry
machine operation.

[0266] A plurality of wash-drying courses having the
drying cycle may be provided. In other words, the user is
able to select diverse drying conditions. As one example, the
plurality of the wash-drying courses may be provided based
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on the target RPM of the drum. The courses may include a
course having a relatively low drum target RPM in the
spinning (or a first wash-drying course and a course having
a relatively high drum target RPM (or a second wash-drying
course.

[0267] In the first wash-drying course, the drum target
RPM in the spinning may be low such that it may be
configured to perform the washing and the drying in a silent
environment or late at night. The second wash-drying course
may perform the washing and the drying in a normal
environment.

[0268] As the drum target RPM is varied, the output
variation of the induction heater and/or the variation of the
heating target facilitated by using the induction heater
according to the above-noted embodiments may be applied
equally.

[0269] In other words, the moisture separated by the
centrifugal force may be reduced because the drum RPM is
low in the spinning but the satisfactory spinning perfor-
mance may be finally gained by increasing the amount of the
heat, which will affect even the drying function set to be
performed after that.

[0270] The user may select a night wash-drying course as
one example of the first wash-drying course 921556. in this
instance, as the drying may be performed after the heat-
spinning performed at the relatively low RPM, the washing
and drying with low-noise and low-vibration may be per-
formed. Accordingly, when selecting the washing and drying
late at night to immediately wear the washed and dried
clothes in the morning, the user may select the first wash-
drying course.

[0271] The user may also select a normal wash-drying
course as one example of the second wash-drying course
9215c¢. In this instance, the drying may be performed after
the heat-spinning performed at a relatively high RPM such
that the drying time reduction and the effective drying may
be facilitated. Accordingly, when wishing to perform a quick
washing and drying in the morning or afternoon, the user
may select the second wash-drying course.

[0272] The duration of the first wash-drying course may
be relatively longer than that of the second wash-drying
course. Of course, control logics for the drying courses after
the heat-spinning may be equal to each other. As one
example, the drum drive pattern or target RPMs, the heating
target temperatures and the drying completion point condi-
tions may be equal in the drying courses. Accordingly, it is
expected that the amount of the moisture remaining after the
heat-spinning is more in the first wash-drying course than
the second wash-drying course and it can be said that the
duration of the second wash-drying course is relatively
shorter.

[0273] However, the wash-drying may be performed late
at night, the time is relatively less restricted. That is because
the low-noise and low-vibration may be more important
requirement late at night than the duration time reduction. In
this instance, the same-level drying performance may be
provided by increasing the heat amount and/or the heating
time during the heat-drying and the drying time.

[0274] The processor may control the output of the induc-
tion heater during the heat-spinning to be variable when
performing the first wash-drying course. As one example,
the output of the induction heater may be controlled to be
variable based on the output of the instantaneous power
output unit. The output variation of the induction heater may
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be performed only in the first wash-drying course. As
another example, the output variation may be performed
even in the second wash-drying course.

[0275] The processor may control the heating target tem-
perature raised by the drive of the induction heater in the first
wash-drying course to be higher than the heating target
temperature in the second wash-drying course. In other
words, the processor may control the heat amount to be
increased more.

[0276] Meanwhile, the wash-drying course that is select-
able from the course selection unit may include one washO-
dryng course configured to perform the drying by default
and another wash-drying course configured to perform no
drying. The latter wash-drying course may be a course
configured to perform and end the heat-spinning by default.
The course may end after the heat-spinning, not after the
normal spinning, such that it may perform highly-efficient
spinning. In other words, compared with the normal spin-
ning, the drying effect facilitated by the heat-spinning may
reduce the water content noticeably such that quick drying
can be gained in the latter wash-drying course, in case of the
natural drying.

[0277] The wash-drying course configured to end after the
heat-spinning may be a third wash-drying course 92154. As
one example, it may be a natural wash-drying course.
[0278] Meanwhile, heating target temperatures may be
different from each other in the heat-spinning in the three
wash-drying courses mentioned above. Specifically, a heat-
ing target temperature in the heat-spinning of the first
wash-drying course may be set to be the highest and a
heating target temperature in the heat-spinning of the third
wash-drying course may be set to be the lowest. Meanwhile,
a target RPM in the heat-spinning of the third wash-drying
course may be set to be the highest and a target RPM in the
heat-spinning of the first wash-drying course may be set to
be the lowest. A range of the target RPMs may be approxi-
mately 800~1400 RPM and a range of the heating target
temperature in the heat-spinning may be approximately
60~75° C.

[0279] The plurality of the wash-drying courses may be
provided and the target RPMs and the heating target tem-
peratures may be set to be different in the respective courses,
such that the user can easily select one of the diverse
wash-drying conditions as occasion occurs.

[0280] Meanwhile, this embodiment may also provide the
spinning options 9211 and 9212. As one example, the user
may select the normal spinning option 9211 and change a
spinning target RPM of the selected washing course. Here,
a range of the variable target RPMs or variable target RPMs
may be changed based on a specific one of the washing
courses/ as one example, the user may select the heat-
spinning option 9212 and change the spinning of the
selected washing course into the heat-spinning. Here, the
heat-spinning selection may be limited based on a specific
washing course. As one example, the heat-spinning selection
may be limited in the functional clothing course or the wool
course.

[0281] In addition, the heat-spinning of the wash-drying
course may be performed by default. In this instance, as the
user selects the heat-spinning option 9212, the heat-spinning
may be excluded. However, the heat-spinning may be per-
formed in the wash-drying course and it may be the course
that may provide the optical spinning and drying. Accord-
ingly, it may be noticed to the user and displayed on a
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display of the user interface by letters that the heat-spinning
may be performed in the wash-drying course in the wash-
drying course by default such that the heat-spinning option
may be excluded from the selection. Here, the heat-spinning
option may be selected even in the wash-drying course and
then excluded from the selection.

[0282] Meanwhile, the wash-drying course may perform
the heat-spinning by default as mentioned above. Here, the
heat-spinning option 9212 may be the option selection unit
for changing the heat-spinning condition, not for excluding
the performance of the heat-spinning.

[0283] FIG. 10 illustrates one example that the normal
wash-drying course is selected from the wash-drying
courses. As the heat-spinning is performed by default, the
user may change the drum RPM condition and the target
temperature condition in the heat-spinning through the heat-
spinning option 9212. Because low-noise and low-vibration
is likely to be required during the normal wash-drying
course if necessary. Such a case is likely to occur even when
the user is listening to music or studying while using the
laundry machine. The characteristics of the letters displayed
on the display may be equal to what is described, referring
to FIG. 8.

[0284] FIG. 11 illustrates one example that the natural
wash-drying course is selected from the wash-drying
courses. As the heat-spinning is performed by default in the
natural wash-drying course, the user may change the drum
RPM condition and the target temperature condition in the
heat-spinning by means of the heat-spinning option 9212.
That is because the low-noise and the-vibration is likely to
be required during the natural wash-drying course. That is
highly likely to occur in case the user is listening to music
or studying while using the laundry machine. The charac-
teristics of the letters displayed on the display may be equal
to what is described, referring to FIG. 8.

[0285] However, the drum RPM condition and the target
temperature condition change may be restricted in the heat-
spinning of the night wash-drying course, different from the
normal wash-drying course and the natural wash-drying
course. In other words, when the user selecting the heat-
spinning option, the restriction of the selection may be
noticed to the user via a buzzer or a display. That is to
prevent a loud noise from occurring at night because of an
error in advance, because the night wash-drying course
basically requires the low-noise and the low-vibration in the
night wash-drying course. If wishing to a high spinning
RPM in the night wash-drying course, the user may select
the normal wash-drying course or the normal wash-drying
course together with the heat-spinning option, not the night
wash-drying course.

[0286] Accordingly, the user may easily and intuitively
use the user interface of the laundry machine based on the
relation of the selection inclusion and the selection exclusion
between the course selection unit and the option selection
unit.

[0287] Hereinafter, referring to FIG. 12, a control method
of'the laundry machine according to one embodiment will be
described in detail. The control method according to this
embodiment may be similar to the control method men-
tioned above referring to FIG. 5.

[0288] When the normal washing course is selected from
the course selection unit, the control method shown in FIG.
5 may be performed. When the wash-drying course is
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selected from the course selection unit, the control method
shown in FIG. 12 may be performed.

[0289] Once the course is input to the course selection unit
S1, it may be determined which course is input S2. It may
be determined whether the natural wash-drying course S2a
or the night wash-drying course S2b is selected. Unless both
courses are not selected, it may be determined that the
normal wash-drying course is selected.

[0290] When the corresponding course is determined,
laundry amount sensing S20, washing S30, rinsing S40 and
spinning S50 may be performed based on the selected
course.

[0291] In case of the night wash-drying course, a standby
step S3 before the laundry amount sensing S20 may be
performed. Specifically, in the course courses, the laundry
amount sensing may start right after the selected course is
determined in the other courses. however, in the night
wash-drying course, the current time may be measured S3a
and the measured time may be compared with a power-
saving time zone S3b. when the current time reaches the
power-saving time zone, the laundry amount sensing S20
may finally start to perform the course.

[0292] As mentioned above, the wash-drying course may
perform the heat-spinning in the spinning S50 by default.
However, the target temperature and the spinning RPM in
the heat-spinning may be variable via the heat-spinning
option. Accordingly, all of the conditions selected from the
course selection unit and the heat-spinning option may be
reflected in the heat-spinning. Hence, the heat-spinning may
be performed at the final target temperature and the spinning
RPM.

[0293] In addition, the heat-spinning may be excluded
from all or some period of the wash-drying course by means
of the heat-spinning option. Accordingly, it may be deter-
mined in the spinning S50 whether to perform the heat-
spinning and the heat-spinning or the normal spinning may
be performed based on the result of the determination.
[0294] In case of the natural wash-drying course after the
spinning, the course may end. In case of the normal wash-
drying course or the night wash-drying course, the course
may end after the drying S70.

[0295] Accordingly, the wash-drying course as well as the
normal washing course may be seclected from the course
selection unit. Once the normal washing course is selected.
The performing of the heat-spinning may be selected via the
option unit. The wash-drying course may be selected and
then the heat-spinning option may be then changed.

[0296] Accordingly, the diverse washing and wash-drying
courses may be provided and diversity may be provided in
the spinning performance and the drying performance.
Accordingly, the user may select what he or she wants
intuitively and easily and the laundry machine may perform
the operation based on the user’s selection.

[0297] FIG. 13 illustrates the relation between the heating
target temperatures and the drying times in the wash-drying
courses.

[0298] As shown in the drawing, only the heat-spinning
may be performed in AB section in the natural wash-drying
course. At this time, the heating target temperature may be
relatively the lowest (e.g., 60° C.). In this instance, the
heat-spinning may be performed at the highest RPM.
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[0299] The heat-spinning of the normal wash-drying
course may be equal to that of the natural wash-drying
course. However, the drying may be performed after the
heat-spinning.
[0300] The heating target temperature in the heat-spinning
of the night drying course may be relatively high (e.g., 75°
C.), compared with the heat-spinning processes of the other
courses. The heat-spinning duration may be relatively longer
than the durations of the other courses. The drying may be
performed after the heat-spinning.
[0301] The drying of the night wash-drying courses may
be equal to that of the normal wash-drying course. As the
heat-spinning takes a long time, the overall spinning and
drying time including the drying may increase. The heating
target temperatures are equal such that the time taken to
complete the drying process may be equal in the two
courses, when the two courses have the same laundry
amount and the same water content.
[0302] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or scope
of the disclosures. Thus, it is intended that the present
disclosure covers the modifications and variations of this
disclosure provided they come within the scope of the
appended claims and their equivalents.
[0303] As the present features may be embodied in several
forms without departing from the characteristics thereof, it
should also be understood that the above-described embodi-
ments are not limited by any of the details of the foregoing
description, unless otherwise specified, but rather should be
considered broadly within its scope as defined in the
appended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims, or
equivalents of such metes and bounds, are therefore
intended to be embraced by the appended claims.
What is claimed is:
1. A laundry machine comprising:
a tub;
a drum that is rotatably mounted in the tub and that is
configured to hold laundry;
an induction heater that is located in the tub and config-
ured to heat an outer circumferential surface of the
drum;
a motor that is located at a rear side of the tub and that is
configured to rotatably drive the drum;
a user interface comprising:
a course selection unit that is configured to allow a user
to select one of a plurality of courses; and
an option selection unit that is configured to allow the
user to select an option that is corresponding to the
selected one of the plurality of courses; and
a processor that is configured to control driving of the
drum and driving of the induction heater,
wherein the course selection unit comprises a wash-
drying course that performs a heat-spinning operation
by default, and
wherein the heat-spinning operation is configured to heat,
based on the drum being rotated in the heat-spinning
operation, the drum by driving the induction heater.
2. The laundry machine of claim 1, wherein the wash-
drying course is configured to automatically and sequen-
tially perform drying after operations of washing, rinsing,
and spinning.
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3. The laundry machine of claim 2, wherein a target
spinning speed of the drum in the drying operation is lower
than a target spinning speed of the drum in the spinning
operation.

4. The laundry machine of claim 1, wherein the wash-
drying course comprises a plurality of courses that have
respective target spinning speeds of the drum, and wherein
the target spinning speeds are preset to be different from
each other.

5. The laundry machine of claim 3, wherein a heat-
spinning time of one course that has a lower target spinning
speed of the drum in the spinning operation is set to be
longer than a heat-spinning time of another course that has
a higher target spinning speed of the drum in the spinning

operation,
wherein the one course comprises a first wash-drying
course, and

wherein the another course comprises a second wash-
drying course.

6. The laundry machine of claim 5, wherein the processor
is further configured to variably control a power output by
the induction heater during the heat-spinning operation of
the first wash-drying course.

7. The laundry machine of claim 6, further comprising:

a power output unit configured to calculate and output
power to the laundry machine,

wherein the processor is further configured to, based on
the power output by the power output unit, variably
control the induction heater.

8. The laundry machine of claim 5, wherein the processor
is further configured to increase, by the driving of the
induction heater, a target heating temperature in the first
wash-drying course to be higher than a target heating
temperature in the second wash-drying course.

9. The laundry machine of claim 1, wherein the option
selection unit further comprises an option that allows a user
to initiate the heat-spinning operation of the laundry
machine.

10. The laundry machine of claim 1, wherein the option
selection unit further comprises an option that allows a user
to select a target spinning speed of the drum and a target
heating temperature in the heat-spinning operation.

11. The laundry machine of claim 10, wherein the selected
target spinning speed of the drum increases as a correspond-
ing target heating temperature decreases.

12. The laundry machine of claim 1, wherein the wash-
drying course comprises:

a course that is configured to automatically and sequen-
tially perform drying operation after operations of
washing, rinsing, and spinning; and

a course that is configured to perform operations of
washing, rinsing, and spinning, and perform heat-
spinning operation in the spinning operation.

13. The laundry machine of claim 12, wherein the wash-
drying course comprises a plurality of courses that have
respective target spinning speeds of the drum in the spinning
operation, and wherein the respective target spinning speeds
of the drum are set to be different from each other.

14. The laundry machine of claim 13, wherein the target
spinning speed of the drum and the target heating tempera-
ture of the course that comprises the drying operation are
higher than the target spinning speed of the drum and the
target heating temperature of the course that comprises the
heat-spinning operation.
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15. The laundry machine of claim 13, wherein, among the
courses that have drying operation, a heat-spinning time of
a first course that has a lower target spinning speed of the
drum in the spinning operation is set to be longer than a
heat-spinning time of a second course that has a higher target
spinning speed of the drum in the spinning operation,

wherein the first course comprises a first wash-drying

course, and

wherein the second course comprises a second wash-

drying course.

16. The laundry machine of claim 15, wherein a target
spinning speed of drum in the spinning operation of a third
course that comprises the heat-spinning operation is equal to
the target spinning speed of the drum in the second wash-
drying course, and

wherein the third course comprises a third wash-drying

course.

17. The laundry machine of claim 16, wherein the spin-
ning time of the third wash-drying course is equal to the
spinning time of the second wash-drying course.

18. The laundry machine of claim 12, wherein the option
selection unit comprises an option that allows the user to
select a target spinning speed of the drum and a target
heating temperature in the heat-spinning operation.

19. A laundry machine comprising:

a tub;

a drum that is rotatably mounted in the tub and that is

configured to hold laundry;
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an induction heater that is located in the tub and config-
ured to heat an outer circumferential surface of the
drum;

a motor that is located at a rear side of the tub and that is

configured to rotatably drive the drum;

a user interface comprising:

a course selection unit that is configured to allow a user
to select one of a plurality of courses; and

an option selection unit that is configured to allow the
user to select an option that is corresponding to the
selected one of the plurality of courses; and

a processor that is configured to control driving of the

drum and driving of the induction heater,

wherein the course selection unit comprises:

a wash-drying course that performs a heat-spinning
operation by default; and

a normal washing course that performs a spinning
operation and excludes driving of the induction
heater in the spinning operation, and

wherein the heat-spinning operation is configured to heat,

based on the drum being rotated in the spinning, the
drum by driving the induction heater.

20. The laundry machine of claim 19, wherein the wash-
drying course comprises a plurality of courses that are
categorized based on a target spinning speed of the drum in
the heat-spinning operation.
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