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(54) WASHING MACHINE WITH DIELECTRIC HEATING

(57) Subject of the present invention is washing ma-
chine (20) which comprises a water supply portion (230)
to supply water; a detergent supply portion (260) to sup-
ply a detergent jet portions (234) to jet a wash liquid com-
prising the water and the detergent a power supply por-
tion (500) to supply an alternating current (AC) power;
and an electric field forming portion (1100) comprising a
first electrode portion (1110) and a second electrode por-
tion. The electric field forming portion is configured to

receive AC power from the power supply portion and form
an electric field between the first electrode portion (1110)
and the second electrode portion (1120) to heat the sup-
plied wash liquid, wherein the first electrode portion
(1110) and the second electrode portion (1120) of the
electric field forming portion are disposed in parallel to
form an electric field in a first direction.
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Description

[Technical Field]

[0001] Embodiments of the present disclosure relate
to a washing machine which removes contaminants from
laundry and a method of controlling the same.

[Background Art]

[0002] Generally, an operation of removing contami-
nants attached to laundry is referred to as washing and
an apparatus which performs a washing operation is re-
ferred to as a washing machine.
[0003] Since attraction acts between contaminants
and laundry, it is difficult to remove the contaminants from
the laundry. Accordingly, in order to separate contami-
nants from laundry, a washing machine may supply a
wash liquid which includes water and a detergent to laun-
dry. The detergent may help contaminants easily be re-
moved from the laundry.
[0004] Also, a large amount of time is consumed to
remove contaminants due to a low diffusion speed of
contaminants. Accordingly, to increase the diffusion
speed of contaminants, a washing machine may heat
washing water. Since ions in the washing water and con-
taminants are activated when a temperature of the wash-
ing water is increased, kinetic energy of the contaminants
increases, and the contaminants are thereby easily sep-
arated from the laundry.
[0005] For this, the washing machine may heat the
washing water using various methods and may include
an additional unit which heats the washing water. For
example, the washing machine may use a dielectric heat-
ing method of applying a high frequency electric field to
the wash liquid to use heat loss caused by friction gen-
erated due to vibrations of ions in the detergent and po-
larized water molecules included in the wash liquid. Here,
since the wash liquid including the detergent has a higher
dielectric constant and a high loss tangent, an electric
wave energy absorption rate is high and heating perform-
ance is excellent.

[Disclosure]

[Technical Problem]

[0006] Therefore, it is an aspect of the present disclo-
sure to provide a washing machine which performs a
washing operation by heating water, a detergent, or a
wash liquid using a dielectric heating method and a meth-
od of controlling the washing machine.
[0007] Additional aspects of the present disclosure will
be set forth in part in the description which follows and,
in part, will be apparent from the description, or may be
learned by practice of the present disclosure.

[Technical Solution]

[0008] The present invention is directed to subject mat-
ter as defined in the claims.
[0009] In accordance with one aspect of the present
disclosure, a washing machine includes a water supply
portion which supplies a wash liquid including water and
a detergent, a power supply portion which supplies alter-
nating current (AC) power, and an electric field forming
portion which forms an electric field between a first elec-
trode portion and a second electrode portion according
to the AC power to heat the supplied wash liquid.
[0010] The electric field forming portion may alternate-
ly form the electric fields according to a frequency of the
supplied AC power to heat the wash liquid by vibrating
ions of the supplied wash liquid.
[0011] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
disposed in parallel to form an electric field in a first di-
rection.
[0012] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
provided in planar shapes perpendicular to the first di-
rection.
[0013] When the electric field forming portion includes
a plurality of such first electrode portions and a plurality
of such second electrode portions, the plurality of first
electrode portions and the plurality of second electrode
portions may be alternately disposed.
[0014] The first electrode portion may include a plural-
ity of first electrodes, and the second electrode portion
may include a plurality of second electrodes.
[0015] The first electrode portion may include the plu-
rality of first electrodes arranged in a second direction
perpendicular to the first direction, and the second elec-
trode portion may include the plurality of second elec-
trodes arranged in the second direction.
[0016] The washing machine may further include a
housing which includes a washing space in which the
electric field is formed, provided therein.
[0017] One of the first electrode portion and the second
electrode portion of the electric field forming portion may
be provided on an inner side of the housing and the other
of the first electrode portion and the second electrode
portion of the electric field forming portion may be pro-
vided in the washing space of the housing.
[0018] The housing may include a lifter formed of the
inner side which protrudes toward a center. Here, one of
the first electrode portion and the second electrode por-
tion of the electric field forming portion may be provided
on the lifter and the other of the first electrode portion
and the second electrode portion of the electric field form-
ing portion may be provided on the inner side of the hous-
ing.
[0019] The housing may include an opening which
opens one side of the washing space and a door pivotably
provided to open and close the opening. Here, one of the
first electrode portion and the second electrode portion
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of the electric field forming portion may be provided on
an inner side of the door and the other of the first electrode
portion and the second electrode portion of the electric
field forming portion may be provided on the inner side
of the housing.
[0020] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
provided in pattern shapes on the inner side of the hous-
ing.
[0021] The housing may include at least one of a cab-
inet, a rotating tub, an auxiliary washing unit, and a drum.
[0022] The washing machine may further include a
sensor portion which senses a state of at least one of the
wash liquid supplied to the washing space and laundry
including the wash liquid and a controller which controls
the power supply portion to supply the AC power at a
level corresponding to a sensing result of the sensor por-
tion.
[0023] The sensor portion may sense at least one of a
weight, a temperature, and a volume of the supplied wash
liquid, and a weight, a temperature, and a volume of the
laundry including the wash liquid.
[0024] The washing machine may further include an
impedance matching portion which performs impedance
matching based on load impedance of the laundry deter-
mined according to the sensing result of the sensor por-
tion.
[0025] The washing machine may further include an
electrode movement portion which moves the first elec-
trode portion and the second electrode portion. Here, the
controller may control the electrode movement portion
to space the first electrode portion and the second elec-
trode portion apart by a distance corresponding to the
sensing result of the sensor portion.
[0026] The washing machine may further include an
insulating portion which prevents the first electrode por-
tion and the second electrode portion from coming in con-
tact with the supplied wash liquid.
[0027] In accordance with another aspect of the
present disclosure, a washing machine includes a water
supply portion which supplies water, a power supply por-
tion which supplies AC power and an electric field forming
portion which forms an electric field between a first elec-
trode portion and a second electrode portion according
to the AC power to heat the supplied water.
[0028] The electric field forming portion may alternate-
ly form the electric fields according to a frequency of the
supplied AC power to heat the water by vibrating ions of
the supplied water.
[0029] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
disposed in parallel to form an electric field in a first di-
rection.
[0030] The washing machine may further include a
housing which includes a washing space in which the
electric field is formed, provided therein.
[0031] One of the first electrode portion and the second
electrode portion of the electric field forming portion may

be provided on an inner side of the housing and the other
of the first electrode portion and the second electrode
portion of the electric field forming portion may be pro-
vided in the washing space of the housing.
[0032] The housing may include a lifter formed of the
inner side which protrudes toward a center. Here, one of
the first electrode portion and the second electrode por-
tion of the electric field forming portion may be provided
on the lifter and the other of the first electrode portion
and the second electrode portion of the electric field form-
ing portion may be provided on the inner side of the hous-
ing.
[0033] The housing may include an opening which
opens one side of the washing space and a door pivotably
provided to open and close the opening. Here, one of the
first electrode portion and the second electrode portion
of the electric field forming portion may be provided on
an inner side of the door and the other of the first electrode
portion and the second electrode portion of the electric
field forming portion may be provided on the inner side
of the housing.
[0034] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
provided in pattern shapes on the inner side of the hous-
ing.
[0035] In accordance with still another aspect of the
present disclosure, a washing machine includes a deter-
gent supply portion which supplies a detergent, a power
supply portion which supplies AC power, and an electric
field forming portion which forms an electric field between
a first electrode portion and a second electrode portion
according to the AC power to heat the supplied detergent.
[0036] The electric field forming portion may alternate-
ly form the electric fields according to a frequency of the
supplied AC power to heat the detergent by vibrating ions
of the supplied detergent.
[0037] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
disposed in parallel to form an electric field in a first di-
rection.
[0038] The washing machine may further include a
housing which includes a washing space in which the
electric field is formed, provided therein.
[0039] One of the first electrode portion and the second
electrode portion of the electric field forming portion may
be provided on an inner side of the housing and the other
of the first electrode portion and the second electrode
portion of the electric field forming portion may be pro-
vided in the washing space of the housing.
[0040] The housing may include a lifter formed of the
inner side which protrudes toward a center. Here, one of
the first electrode portion and the second electrode por-
tion of the electric field forming portion may be provided
on the lifter and the other of the first electrode portion
and the second electrode portion of the electric field form-
ing portion may be provided on the inner side of the hous-
ing.
[0041] The housing may include an opening which
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opens one side of the washing space and a door pivotably
provided to open and close the opening. Here, one of the
first electrode portion and the second electrode portion
of the electric field forming portion may be provided on
an inner side of the door and the other of the first electrode
portion and the second electrode portion of the electric
field forming portion may be provided on the inner side
of the housing.
[0042] The first electrode portion and the second elec-
trode portion of the electric field forming portion may be
provided in pattern shapes on the inner side of the hous-
ing.
[0043] In accordance with one aspect of the present
disclosure, a method of controlling a washing machine
which forms an electric field in a washing space in a hous-
ing using a first electrode portion and a second electrode
portion. The method includes supplying a wash liquid in-
cluding water and a detergent to the washing space,
sensing a state of at least one of the supplied wash liquid
and laundry including the wash liquid, and forming the
electric field in the washing space by supplying AC power
at a level corresponding to a sensing result to the second
electrode portion.
[0044] The sensing of the state of at least one of the
wash liquid and the laundry may include sensing at least
one of a weight, a temperature, and a volume of the sup-
plied wash liquid, and a weight, a temperature, and a
volume of the laundry including the wash liquid.
[0045] The forming of the electric field in the washing
space may include performing impedance matching
based load impedance of the laundry determined accord-
ing to the sensing result.
[0046] The method may further include spacing the first
electrode portion and the second electrode portion to be
apart by a distance corresponding to the sensing result.
[0047] The method may further include heating the
wash liquid supplied to the washing space using the elec-
tric field.
[0048] The forming of the electric field in the washing
space may include alternately forming the electric fields
in the washing space according to a frequency of the
supplied AC power, and the heating of the wash liquid
supplied to the washing space may include heating the
wash liquid by vibrating ions in the wash liquid according
to the alternately formed electric fields.

[Advantageous Effects]

[0049] As is apparent from the above description, a
washing machine and a method of controlling the same
in accordance with one embodiment of the present dis-
closure may uniformly heat water, a detergent, or a wash
liquid by using a dielectric heating method. As a result,
efficiency of energy used for heating the water, the de-
tergent, or the wash liquid by the washing machine may
be improved and washing performance may be in-
creased due to ionic activation of the detergent.

[Description of Drawings]

[0050] These and/or other aspects of the present dis-
closure will become apparent and more readily appreci-
ated from the following description of the embodiments,
taken in conjunction with the accompanying drawings of
which:

FIG. 1 is a control block diagram of a washing ma-
chine in accordance with one embodiment of the
present disclosure;
FIGS. 2A to 2D are views of fully automatic washing
machines which employ a dielectric heating method
in accordance with one embodiment of the present
disclosure;
FIGS. 3A and 3B are views of a drum washing ma-
chine which employs a dielectric heating method in
accordance with another embodiment of the present
disclosure;
FIGS. 4A to 4C are views of a cabinet type washing
machine which employs a dielectric heating method
in accordance with still another embodiment of the
present disclosure;
FIG. 5 is a cross-sectional view of a cabinet type
washing machine which employs a dielectric heating
method in accordance with yet another embodiment
of the present disclosure;
FIG. 6 is a view illustrating a washing method using
a dielectric heating method;
FIG. 7 is a perspective view of a pulsator of the wash-
ing machine of FIGS. 2A and 2B;
FIG. 8 is a cross-sectional view of a drum of the wash-
ing machine of FIGS. 3A and 3B;
FIGS. 9A to 9F are views illustrating several embod-
iments in which an electric field forming portion is
installed in the washing machine of FIGS. 4A to 4C;
FIGS. 10A to 10C are views illustrating several em-
bodiments in which an electric field forming portion
is installed in the washing machine of FIGS. 3A and
3B;
FIGS. 11A and 11B are views illustrating several em-
bodiments in which an electric field forming portion
is installed in the washing machine of FIG. 2A;
FIG. 12 is a view of a pattern-shaped electric field
forming portion in accordance with one embodiment
of the present disclosure;
FIGS. 13A to 13D are views illustrating several em-
bodiments in which the electric field forming portion
of FIG. 12 is installed in each of washing machines
in accordance with several embodiments of the
present disclosure;
FIG. 14 is a view of a pattern-shaped electric field
forming portion in accordance with another embod-
iment of the present disclosure;
FIG. 15 is a view of an electrolyzing apparatus in
accordance with one embodiment of the present dis-
closure;
FIG. 16 is a flowchart illustrating a process of per-
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forming a washing operation in a method of control-
ling a washing machine in accordance with one em-
bodiment of the present disclosure;
FIG. 17 is a flowchart illustrating a process of per-
forming a rinsing operation in the method of control-
ling the washing machine in accordance with one
embodiment of the present disclosure; and
FIG. 18 is a flowchart illustrating a process of per-
forming a spin-drying operation in the method of con-
trolling the washing machine in accordance with one
embodiment of the present disclosure.

[Best Mode]

[0051] Hereinafter, one embodiment of the present dis-
closure will be described in detail with reference to the
attached drawings. Throughout the attached drawings,
like reference numerals or symbols may refer to compo-
nents or elements performing substantially like functions.
[0052] FIG. 1 is a control block diagram of a washing
machine in accordance with one embodiment of the
present disclosure. FIGS. 2A to 2D are views of fully au-
tomatic washing machines which employ a dielectric
heating method in accordance with one embodiment of
the present disclosure. FIGS. 3A and 3B are views of a
drum washing machine which employs a dielectric heat-
ing method in accordance with another embodiment of
the present disclosure. FIGS. 4A to 4C are views of a
cabinet type washing machine which employs a dielectric
heating method in accordance with still another embod-
iment of the present disclosure. FIG. 5 is a cross-sec-
tional view of a cabinet type washing machine which em-
ploys a dielectric heating method in accordance with yet
another embodiment of the present disclosure. Also, FIG.
6 is a view illustrating a washing method using a dielectric
heating method. Washing means a series of processes
of removing contaminants attached to laundry, and an
apparatus for performing a washing operation described
above is referred to as a washing machine. Washing ma-
chines may be classified according to a shape and a
method of performing a washing operation. Hereinafter,
referring to FIGS. 2A to 5, washing machines in accord-
ance with several embodiments of the present disclosure
will be described.
[0053] FIGS. 2A to 2D illustrate a case in which wash-
ing machines 1 and 2 are provided in the form of fully
automatic washing machines.
[0054] Referring to FIG. 2A, the washing machine 1 in
accordance with one embodiment of the present disclo-
sure includes a cabinet 10 which forms an exterior, a
water tub 20 provided in the cabinet 10 to contain water,
a rotating tub 30 which is rotatably disposed in the water
tub and accommodates laundry, a pulsator 40 which is
rotatably provided on a bottom in the rotating tub 30 and
generates water currents, a main motor 50 which is dis-
posed below the rotating tub 30 and rotates the rotating
tub 30 and the pulsator 40, and a clutch 75 which is pro-
vided below the rotating tub 30 and selectively transfer

torque generated by the main motor 50 to the rotating
tub 30.
[0055] A laundry insertion opening 11 may be formed
above the cabinet 10 for inserting laundry into the rotating
tub 30, and a door 13 for opening and closing the laundry
insertion opening 11 may be provided.
[0056] The water tub 20 may be formed in a cylindrical
shape with an open top and may contain water, a deter-
gent, or a combination thereof therein. Also, the water
tub 20 may be supported while being held by the cabinet
10 by a suspending apparatus 21. The suspending ap-
paratus 21 is disposed between an inner surface of the
cabinet 10 and an outer surface of the water tub 20 to
reduce vibrations generated by the cabinet 10 or the wa-
ter tub 20 during washing or spin-drying.
[0057] The rotating tub 30 may be provided with an
open top for inserting laundry thereinto and is rotatably
disposed in the water tub 20. A plurality of through holes
31 may be provided at a side of the rotating tub 30 to
allow washing water to pass inside and outside of the
rotating tub 30. A flange shaft 33 which is connected to
the main motor 50 and transfers the torque of the main
motor 50 to the rotating tub 30 may be coupled with a
bottom of the rotating tub 30.
[0058] The pulsator 40 is rotatably installed at the bot-
tom in the rotating tub 30 to agitate the laundry inserted
into the rotating tub 30 with the water, the detergent, or
the combination thereof. Since the pulsator 40 may be
connected to the main motor 50 by a washing shaft 60
and the torque generated by the main motor 50 may be
transferred to the washing shaft 60, when the washing
shaft 60 rotates, the pulsator 40 may rotate together with
the washing shaft 60 counterclockwise or clockwise.
When water currents are generated by rotation of the
pulsator 40, the laundry in the rotating tub 30 may be
agitated with the water, the detergent, or the combination
thereof and washing may be performed by friction be-
tween the laundry and the water, the detergent, or the
combination thereof. When the rotating tub 30 is con-
nected to the main motor 50 by a spin-drying shaft 70
and the torque generated by the main motor 50 is trans-
ferred to the spin-drying shaft 70 in such a way that the
spin-drying shaft 70 rotates, the rotating tub 30 may rotate
together with the spin-drying shaft 70 counterclockwise
or clockwise.
[0059] A water supply portion 80 is provided above the
water tub 20 and supplies water into the water tub 20
from an external water source. The water supply portion
80 includes a water supply pipe 81 which guides the water
to the water tub 20 from the external water source and a
water supply valve 83 provided at the water supply pipe
81 to open and close the water supply pipe 81.
[0060] One end of the water supply pipe 81 may be
connected to a detergent supply portion 85. The water
supplied through the water supply pipe 81 may pass
through the detergent supply portion 85 and may flow
into the water tub 20.
[0061] The detergent supply portion 85 may include a
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detergent box 86 which contains a detergent, and the
detergent box 86 may be connected to one end of the
water supply pipe 81. The water supplied through the
water supply portion 80 may be mixed with the detergent
while passing through the detergent box 86 and the water
mixed with the detergent may be discharged into the wa-
ter tub 20 through an outlet 87 provided at a bottom side
of the detergent box 86. Hereinafter, the water which
passes through the detergent supply portion 85 and is
mixed with the detergent will be referred to as a wash
liquid.
[0062] A drainage portion 90 may be provided below
the water tub 20 and discharges the water contained in
the water tub 20 outward from the cabinet 10. The drain-
age portion 90 may include a first drainpipe 91 which
guides the water contained in the water tub 20 outward
from the water tub 20, a drain valve 92 which opens and
closes the first drainpipe 91, and a second drainpipe 93
which guides the water passing through the drain valve
92 outward.
[0063] One end of the first drainpipe 91 may be con-
nected to a drainage hole 20a provided in the bottom
side of the water tub 20 and another end thereof may be
connected to the drain valve 92.
[0064] The drain valve 92 is provided at one end of the
first drainpipe 91 and opens and closes the first drainpipe
91. When the drain valve 92 is opened, the water in the
water tub 20 may be discharged outward through the first
drainpipe 91 and the second drainpipe 93.
[0065] One end of the second drainpipe 93 may be
connected to the drain valve 92 and another end thereof
may extend outward from the cabinet 10 to guide the
water discharged through the first drainpipe 91 to the
outside of the cabinet 10.
[0066] Meanwhile, a fully automatic washing machine
may further include a component which forms an addi-
tional washing space other than a washing space formed
by a water tub. Referring to FIG. 2B, the washing machine
2 in accordance with another embodiment of the present
disclosure may further include an auxiliary washing unit
15 which provides a washing space for performing simple
washing such as hand-washing.
[0067] The auxiliary washing unit 15 may form the
washing space through a bottom portion 15b and a side
portion 15c. The bottom portion 15b is an element which
determines a depth of the auxiliary washing space. The
bottom portion 15b may be formed flat or curved. The
side portion 15c is formed to have a gradient toward the
bottom portion 15b.
[0068] The bottom portion 15b and the side portion 15c
are provided to have an approximately concave washing
space to receive the water, the detergent, or the wash
liquid at the auxiliary washing space to perform additional
washing.
[0069] The auxiliary washing unit 15 may include a fric-
tional protrusion 15d. Also, the auxiliary washing unit 15
may include an auxiliary drain hole 15e.
[0070] The auxiliary drain hole 15e is provided to drain

washing water used in the washing space formed by the
auxiliary washing unit 15. The auxiliary drain hole 15e
may be provided at the side portion 15c in a hole shape.
The auxiliary drain hole 15e is provided to discharge the
water, the detergent, or the wash liquid stored in the
washing space in the auxiliary washing unit 15 slantwise
when the auxiliary washing unit 15 pivots.
[0071] Also, an auxiliary water supply pipe 15f may be
provided to supply water to the washing space formed
by the auxiliary washing unit 15. One end of the auxiliary
water supply pipe 15f may be connected to an auxiliary
water supply hole 15a and another end thereof may be
connected to the water supply valve 83.
[0072] So far, the cases in which the washing ma-
chines 1 and 2 are provided as fully automatic washing
machines have been described. Hereinafter, a case in
which a washing machine is provided as a drum type
washing machine will be described.
[0073] Referring to FIGS. 3A and 3B, a washing ma-
chine 3 includes a cabinet 110 which forms an exterior,
a tub 120 which contains water, a detergent, or a wash
liquid used for a washing operation or a rinsing operation,
a drum 130 which accommodates laundry, and a driving
motor 107 which rotates the drum 130.
[0074] The cabinet 110 may include a control panel
180 which includes input portions 181a and 181b which
receive a command for operating the washing machine
3 from a user and a display portion 183 which displays
operation information of the washing machine 3.
[0075] Also, the cabinet 110 includes frames 110a,
110b, 110c, and 110d. The frames 110a, 110b, 110c,
and 110d are formed of an upper frame 110a which forms
an upper side of the cabinet 110, front and rear frames
110b and 110c which form front and rear sides of the
cabinet 110, and a side frame (not shown) and a lower
frame 110d which connect the front frame 110b and the
rear frame 110c and form a side and a lower side of the
cabinet 110.
[0076] An inlet hole 102a is formed at the front frame
110b of the cabinet 110 for inserting laundry into the drum
130. The inlet hole 102a is opened and closed by a door
170 installed at the front frame 110b of the cabinet 110.
[0077] A spring 117 for supporting the tub 120 from
above may be provided between the tub 120 and the
cabinet 110. The spring 117 reduces vibrations and noise
generated by movement of the tub 120 using an elastic
force.
[0078] Water supply pipes 113 for supplying the wash-
ing water to the tub 120 are installed above the tub 120.
Water supply valves 114 may be installed at one side of
each of the water supply pipes 113.
[0079] A detergent supply portion 190 is connected to
the tub 120 through a connecting pipe 116. Water sup-
plied through the water supply pipes 113 passes through
the detergent supply portion 190 and is supplied together
with a detergent into the tub 120.
[0080] The tub 120 is supported by a damper 150. The
damper 150 connects an inner bottom surface of the cab-
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inet 110 with an outer surface of the tub 20. Also, the
damper 150 may support the tub 120 while positioned at
an upper side, a left side, or a right side other than the
inner bottom surface of the cabinet 110. The damper 150
or the spring 117 may reduce vibrations and shocks gen-
erated due to vertical movement of the tub 120 above
and below the tub 120.
[0081] The tub 120 may be supported by at least one
of such dampers 150.
[0082] A driving shaft 111 for transferring power of the
driving motor 107 is connected to a rear side of the drum
130. A plurality of through holes 127 for allowing water,
a detergent, or a wash liquid to pass therethrough are
formed on a perimeter of the drum 130. A plurality of
lifters 126 are installed on an inner circumferential sur-
face of the drum 130 to allow laundry to move upward
and downward while the drum 130 rotates.
[0083] The driving shaft 111 is disposed between the
drum 130 and the driving motor 107. One end of the driv-
ing shaft 111 is connected a rear plate of the drum 130
and another end thereof extends outward from a rear
wall of the tub 120. When the driving motor 107 drives
the driving shaft 111, the drum 130 connected to the driv-
ing shaft 111 may rotate around the driving shaft 111.
[0084] A bearing housing 108 is installed on the rear
wall of the tub 120 to rotatably support the driving shaft
111. The bearing housing 108 may be formed of an alu-
minum alloy and may be inserted into the rear wall of the
tub 120 when the tub 120 is injection-molded. Bearings
109 may be installed between the bearing housing 108
and the driving shaft 111 to allow the driving shaft 111
to smoothly rotate.
[0085] Below the tub 120, a drain pump 104 for draining
the water, the detergent, or the wash liquid in the tub 120
outward from the cabinet 110, a connecting hose 103
which connects the tub 120 with the drain pump 104 to
allow the water, the detergent, or the wash liquid in the
tub 120 to flow into the drain pump 104, and a drain hose
105 which guides the water, the detergent, or the wash
liquid pumped by the drain pump 104 outward from the
cabinet 110.
[0086] The drain hose 105 extends to a rear side of
the cabinet 110 through a through hole installed in the
rear frame 110c of the cabinet 110. The drain hose 105
which extends to the rear side of the cabinet 110 is fixed
to an outer circumferential surface of the rear frame 110c
by a holder 106.
[0087] In addition to the embodiments described
above, various modifications of washing machines are
possible within the technical concept of removing con-
taminants from laundry. For example, a washing machine
may be provided to perform a washing operation by
spraying water, a detergent, or a wash liquid on laundry
loaded in a washing space therein.
[0088] Referring to FIGS. 4A to 4C, a washing machine
4 in accordance with still another embodiment of the
present disclosure may include a cabinet 210 which
forms an exterior and forms a washing space therein, a

door 220 which opens and closes one side of the cabinet
210, a water supply portion 230 which supplies water
through an upper side of an inside of the cabinet 210, a
drain portion 240 which drains washing water through a
lower side of the inside of the cabinet 210, a control panel
250 which receives a control command from a user, a
detergent supply portion 260 which supplies a detergent
to the water supply portion 230, a spin-drying portion 270
which provides compressed air for spin-drying.
[0089] Laundry may be loaded in the washing space
formed in the cabinet 210. For this, the cabinet 210 may
further include a loading unit which fixes the laundry to-
tally or partially.
[0090] One side of the cabinet 210 may be opened,
and the laundry may be inserted into the cabinet 210
through the opened one side. The door 220 may open
the one side of the cabinet 210 when the laundry is in-
serted and may close the one side of the cabinet 210
when a washing operation is performed. Even though
FIG. 4A illustrates a case in which two doors are pivotably
installed at the opened one side of the cabinet 210, the
one side of the cabinet 210 may be opened and closed
using a single door or may be opened and closed using
a sliding door.
[0091] The water supply portion 230 may be installed
on the upper side of the inside of the cabinet 210 and
may supply water to laundry loaded therebelow. For this,
the water supply portion 230 may include a water supply
pipe 231 which guides water from an external water
source, a water supply valve 232 provided at the water
supply pipe 231 to open and close the water supply pipe
231, a first water storage portion 233 which is connected
to one of the water supply pipe 231 and temporarily stores
water, a plurality of jet portions 234 which jet stored wash-
ing water toward laundry, and a jet valve 235 which trans-
fers a jet force to water, a detergent, or a wash liquid
stored in the first water storage portion 233 to jet the
stored water, detergent, or wash liquid through the plu-
rality of jet portions 234.
[0092] Referring to FIG. 4C, each of the jet portions
234 may include a jet side 234a and a plurality of jet
nozzles 234b provided at the jet side 234a. Here, the jet
side 234a may be embodied as a first electrode portion
1110 or a second electrode portion 1120 capable of form-
ing an electric field, which will be described below.
[0093] The detergent supply portion 260 may supply a
detergent to the first water storage portion 233. For this,
the detergent supply portion 260 may include a detergent
storage portion 261 which stores a detergent and a de-
tergent jet valve 262 which determines whether to supply
the detergent. As a result, the water temporarily stored
in the first water storage portion 233 is mixed with the
detergent, thereby supplying a wash liquid to laundry.
[0094] The drain portion 240 may be installed at the
lower side of the inside of the cabinet 210 and may drain
water, a detergent, or a wash liquid used for washing
laundry loaded above outward. For this, the drain portion
240 may include an absorption portion 241 which ab-
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sorbs water, a detergent, or a wash liquid used for a wash-
ing operation, a second water storage portion 242 which
temporarily stores the absorbed water, detergent, or
wash liquid, a drain pipe 243 which guides the water, the
detergent, or the wash liquid stored in the second water
storage portion 242, a drain valve 244 which opens and
closes the drain pipe 243, and a holder 245 which fixes
one end of the drain pipe 243 to the cabinet 210.
[0095] The cabinet 210 may include a control panel
250 which includes input portions which receive a com-
mand for operating the washing machine 4 from a user
and a display portion which displays operation informa-
tion of the washing machine 4.
[0096] Also, the spin-drying portion 270 may jet com-
pressed air toward laundry to separate water, a deter-
gent, or a wash liquid from the laundry. For this, the spin-
drying portion 270 may include a compressed air storage
portion 271 which stores the compressed air and a com-
pressed air jet valve 272 which determines whether to
jet the compressed air.
[0097] Also, the washing machine 4 may further in-
clude an additional unit which applies a mechanical force
to laundry to separate contaminants from the laundry.
For example, the washing machine 4 may include a pres-
surizing unit which periodically or aperiodically applies a
pressure to laundry and/or a rotating unit which periodi-
cally or aperiodically rotates laundry.
[0098] A washing machine in accordance with yet an-
other embodiment of the present disclosure may be em-
bodied to transfer laundry in a predetermined direction
and to perform a washing operation corresponding to a
position of the laundry.
[0099] Referring to FIG. 5, a washing machine 5 in ac-
cordance with yet another embodiment of the present
disclosure may include a cabinet 280 which forms an
exterior into or from which laundry can be inserted or
withdrawn, a conveying belt 281 which conveys laundry,
a first water supply portion 282 which supplies a wash
liquid including water and a detergent to laundry posi-
tioned at a first section A, a second water supply portion
283 which supplies water to laundry positioned at a sec-
ond section C, a spin-drying portion 284 which supplies
air for spin-drying to laundry positioned at a third section
E, a first pipe 285 which transfers water supplied from
an outside to the first water supply portion 282, a second
pipe 286 which transfers the water supplied from the out-
side to the second water supply portion 283, a valve 287
which controls the water transferred to the first pipe 285
and the second pipe 286, and a detergent supply portion
288 which supplies a detergent to the first water supply
portion 282.
[0100] The cabinet 280 may include a laundry inlet hole
for inserting laundry and a laundry outlet hole provided
opposite the laundry inlet hole at one side therein and an
internal washing space which connects the laundry inlet
hole with the laundry outlet hole.
[0101] The conveying belt 281 may convey laundry in
a direction of an arrow. In FIG. 5, the conveying belt 281

may discharge laundry inserted from a left side to a right
side, and all operations for washing may be performed
by the time the laundry inserted into the washing machine
5 is discharged.
[0102] The first water supply portion 282 may provide
the wash liquid to the laundry positioned at the first sec-
tion A. When the laundry conveyed by the conveying belt
281 is positioned at the first section A, the first water
supply portion 282 located above the first section A may
jet the wash liquid downward. Through this, the washing
machine 5 may perform a washing operation.
[0103] The second water supply portion 283 may pro-
vide the wash liquid to the laundry positioned at the sec-
ond section C. When the laundry conveyed by the con-
veying belt 281 is positioned at the second section C, the
second water supply portion 283 located above the sec-
ond section C may jet the wash liquid downward. As de-
scribed above, the laundry may include the wash liquid
through the washing operation in the first section A. Ac-
cordingly, the laundry positioned at the second section
C may be rinsed by the water supplied from the second
water supply portion 283. Through this, the washing ma-
chine 5 may perform a rinsing operation.
[0104] The spin-drying portion 284 may supply com-
pressed air to laundry positioned at the third section E.
When the laundry conveyed by the conveying belt 281
is positioned at the third section E, the spin-drying portion
284 located above the third section E may jet the com-
pressed air downward. As described above, the laundry
is rinsed through the rinsing operation in the second sec-
tion C, thereby including water from which the detergent
is removed. Accordingly, the water may be removed from
the laundry positioned at the third section E by the com-
pressed air supplied from the spin-drying portion 284.
Through this, the washing machine 5 may perform a spin-
drying operation.
[0105] The washing machines of FIGS. 2A to 5 de-
scribed above may heat water, a detergent, or a wash
liquid supplied to laundry according to a dielectric heating
method to increase efficiency in a washing operation. As
shown in FIG. 6, when a wash liquid is supplied to laundry,
a detergent is present as ions in the wash liquid. Accord-
ingly, the wash liquid may include a plurality of cations
Ip and a plurality of anions Im.
[0106] When the wash liquid is supplied, surfaces of
laundry F and contaminants S are negatively charged.
Here, ions of the detergent may penetrate through the
surfaces of the laundry F and contaminants S, particu-
larly, a coupled space between the laundry F and the
contaminants S and may be adsorbed and arranged. As
a result thereof, a binding force between the laundry F
and the contaminants S may be weakened and the con-
taminants S may be easily separated from the laundry F
due to an electric repulsive force of the adsorbed and
arranged ions. When a washing operation is performed
using washing water including a detergent, the washing
machine may heat a wash liquid to remove contaminants
S from laundry F. For this, the washing machine applies
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an electric field EW to the wash liquid to cause movement
of polarized water molecules and ions of the detergent
included in the wash liquid. According to a heat loss gen-
erated by the movement described above, a chemical
reaction between the detergent and the contaminants S
may be catalyzed, and washing performance may be ul-
timately improved.
[0107] So far, only the wash liquid has been described
but the wash liquid may be replaced by water or a deter-
gent.
[0108] Hereinafter, a washing machine which heats
water, a detergent, or a wash liquid using a dielectric
heating method will be described in detail.
[0109] As described above, the washing machine may
heat washing water supplied to a heating space using
the dielectric heating method. Here, dielectric heating re-
fers to heating a dielectric through friction of molecules
which form the dielectric by applying a high frequency
electric field to a space between the electrodes.
[0110] Referring to FIG. 1, a washing machine in ac-
cordance with one embodiment of the present disclosure
may include an electric field forming portion 1100 which
includes the first electrode portion 1110 which is ground-
ed and the second electrode portion 1120 which is
spaced apart from the first electrode portion 1110 and
forms a heating space W, a power supply portion 500
which supplies alternating current (AC) power to the sec-
ond electrode portion 1120 to form an electric field in the
heating space W, an electrode movement portion 600
which adjusts a distance between the first electrode por-
tion 1110 and the second electrode portion 1120, a sen-
sor portion 300 which senses states of laundry accom-
modated in the heating space W, or supplied water, de-
tergent, or wash liquid, a controller 400 which controls
the power supply portion 500 to supply power with a level
corresponding to a sensing result to the second electrode
portion 1120 and controls the electrode movement por-
tion 600 to space the first electrode portion 1110 and the
second electrode portion 1120 apart at a distance corre-
sponding to the sensing result, an impedance matching
portion 1000 which performs impedance matching based
on load impedance of laundry, a water supply portion 700
which supplies water, a detergent, or a wash liquid to a
washing space, a drain portion 800 which drains water,
a detergent, or a wash liquid used for washing outward,
and a driving portion 900 which applies a mechanical
force to laundry.
[0111] The water supply portion 700 including a deter-
gent supply portion and the drain portion 800 for perform-
ing water supply or water drainage with respect to the
washing space including the heating space W under the
control of the controller 400 as described above with ref-
erence to FIGS. 2A to 5. Also, the driving portion 900 is
a component which generates a mechanical force for re-
moving contaminants from the laundry accommodated
in the heating space W under the control of the controller
400 and may be embodied as the main motor 50 in FIGS.
2A and 2B and the driving motor 107 in FIGS. 3A and 3B.

[0112] The electric field forming portion 1100 may in-
clude the first electrode portion 1110 and the second
electrode portion 1120 formed to be spaced apart. The
heating space W for heating washing water may be
formed between the first electrode portion 1110 and the
second electrode portion 1120.
[0113] The electric field forming portion 1100 may be
provided in a washing space inside a housing. Here, the
housing may be embodied as at least one of the rotating
tub 30 of FIG. 2A, the rotating tub 30 and the auxiliary
washing space of FIG. 2B, the drum 130 of FIGS. 3A and
3B, the cabinet 210 of FIGS. 4A to 4C, and the cabinet
280 of FIG. 5.
[0114] The electric field forming portion 1100 may be
installed in each of the washing machines of FIGS. 2A
to 5 using various methods.
[0115] In accordance with one embodiment of the
present disclosure, the washing machines 1 and 2 of
FIGS. 2A to 2D may each include the pulsator 40 includ-
ing the first electrode portion 1110 and the second elec-
trode portion 1120.
[0116] Referring to FIGS. 2C and 2D, the pulsator 40
may be connected to the power supply portion 500 di-
rectly or through the impedance matching portion 1000.
When power is supplied from the power supply portion
500, the first electrode portion 1110 and the second elec-
trode portion 1120 provided at the pulsator 40 may form
an electric field.
[0117] Referring to FIG. 2D, a plurality of vanes of the
pulsator 40 may be formed as the second electrode por-
tion 1120 and a bottom area of the pulsator 40 may be
formed as the first electrode portion 1110. However, this
is merely an example of the pulsator 40 including the first
electrode portion 1110 and the second electrode portion
1120 and it is not limited thereto. Hereinafter, referring
to FIG. 7, another example of the pulsator 40 including
the first electrode portion 1110 and the second electrode
portion 1120 will be described.
[0118] FIG. 7 is a perspective view of a pulsator of the
washing machine of FIGS. 2A and 2B.
[0119] Referring to FIG. 7, each of the plurality of vanes
of the pulsator 40 may include the first electrode portion
1110 or the second electrode portion 1120. In detail, the
plurality of vanes of the pulsator 40 may be configured
to alternately include the first electrode portions 1110 and
the second electrode portions 1120. As a result thereof,
a space between adjacent vanes of the pulsator 40 may
be the heating space W where an electric field is formed.
[0120] Also, the washing machine 3 of FIGS. 3A and
3B may include a lifter including one of the first electrode
portion 1110 and the second electrode portion 1120.
[0121] FIG. 8 is a cross-sectional view of a drum of the
washing machine of FIGS. 3A and 3B.
[0122] As described above, a plurality of lifters 126 for
moving laundry upward and downward while the drum
130 rotates may be provided on an inner side of the drum
130. Here, the plurality of lifters 126 may be totally or
partially formed to include the first electrode portion 1110

15 16 



EP 3 872 253 A1

11

5

10

15

20

25

30

35

40

45

50

55

or the second electrode portion 1120. FIG. 8 illustrates
a case in which the second electrode portion 1120 is
included in one of three lifters 126 provided on the inner
side of the drum 130. Here, the first electrode portion
1110 may be formed throughout or at a part of an area
of the inner side of the drum 130 except a part where the
lifters 126 are formed. As a result thereof, the heating
space W where an electric field is formed may be formed
between the lifter 126 including the second electrode por-
tion 1120 and the inner side of the drum 130 in the wash-
ing space in the drum 130.
[0123] Since a position of the lifter 126 changes ac-
cording to rotation of the drum 130, the second electrode
portion 1120 in the lifter 126 may be provided to be con-
nected to the power supply portion 500 which will be de-
scribed when the lifter 126 arrives at a predetermined
position. For example, when the drum 130 rotates and
the lifter 126 including the second electrode portion 1120
is located below, the second electrode portion 1120 may
be electrically connected to the power supply portion 500
and may receive AC power. As a result thereof, when
the lifter 126 including the second electrode portion 1120
is located below to heat water, a detergent, or a wash
liquid and then the drum 130 rotates for a washing oper-
ation, power efficiency of the washing machine 3 may be
increased.
[0124] Also, in the case of the washing machine 4 of
FIGS. 4A and 4B, the first electrode portion 1110 and the
second electrode portion 1120 in a planar shape may be
disposed in parallel.
[0125] Referring to FIG. 4B, a washing space may be
formed in the cabinet 210 of the washing machine 4 and
the second electrode portion 1120 in the planar shape
may be disposed in a center thereof. Also, the first elec-
trode portion 1110 in the planar shape may be disposed
on both sides of the second electrode portion 1120 in
parallel. As a result thereof, two heating spaces W may
be formed in the washing machine 4.
[0126] Also, as shown in FIG. 4C, the jet side 234a of
the jet portion 234 of the washing machine 4 may be
embodied as the first electrode portion 1110 or the sec-
ond electrode portion 1120 capable of forming an electric
field. As a result thereof, an electric field may be formed
between the jet side 234a embodied as the first electrode
portion 1110 or the second electrode portion 1120 and
the first electrode portion 1110 or the second electrode
portion 1120 in the cabinet 210.
[0127] Also, the washing machine 5 of FIG. 5 may in-
clude the first electrode portion 1110 and the second
electrode portion 1120 spaced apart and facing each oth-
er to form a path for conveying laundry.
[0128] Referring to FIG. 5, the first electrode portion
1110 may be provided above the path for conveying the
laundry and the second electrode portion 1120 may be
provided below the path for conveying the laundry. In
detail, in a section B between the first section A and the
second section C, the first electrode portion 1110 may
be provided above and the second electrode portion

1120 may be provided below. As a result thereof, the
laundry which receives a wash liquid in the first section
A may be exposed to an electric field formed by the elec-
tric field forming portion 1100 before entering the second
section C. The wash liquid included in the laundry may
be heated by the electric field, and thereby contaminants
may be vigorously separated from the laundry.
[0129] Also, in a section D between the second section
C and the third section E, the first electrode portion 1110
may be provided above and the second electrode portion
1120 may be provided below. As a result thereof, the
washing water which receives water in the second sec-
tion C may be exposed again to an electric field formed
by the electric field forming portion 1100 before entering
the third section E. Also, in this case, the water included
in the laundry may be heated by the electric field, thereby
increasing efficiency in a rinsing operation.
[0130] Particularly, when laundry is exposed to an
electric field and simultaneously a mechanical force is
applied to the laundry, contaminants may be more easily
separated from the laundry.
[0131] The electric field forming portion 1100 capable
of being variously installed in washing machines as de-
scribed above may further include an insulating portion
which prevents the first electrode portion 1110 and the
second electrode portion 1120 from coming in contact
with water, a detergent, or a wash liquid. Since the con-
tact between the first electrode portion 1110 and the sec-
ond electrode portion 1120 and the water, the detergent,
or the wash liquid becomes an obstacle in performing
dielectric heating, the insulating portion may physically
cut off the first electrode portion 1110 and the second
electrode portion 1120 from the water, the detergent, or
the wash liquid.
[0132] The first electrode portion 1110 may be provid-
ed to be grounded and to have a grounded potential, and
the second electrode portion 1120 may be connected to
the power supply portion 500.
[0133] The power supply portion 500 may supply AC
power to the second electrode portion 1120. When the
power supply portion 500 supplies the power to the sec-
ond electrode portion 1120, an electric field may be
formed between the second electrode portion 1120 and
the first electrode portion 1110. Here, since the power
supplied by the power supply portion 500 is AC power,
the electric fields formed between the second electrode
portion 1120 and the first electrode portion 1110 may be
alternately formed. As a result thereof, water, a deter-
gent, or a wash liquid vibrates due to the alternating elec-
tric fields, and thereby the water, the detergent, or the
wash liquid is heated.
[0134] The power supply portion 500 may generally
supply a high frequency AC power from 30 kHz to 300
MHz to the first electrode portion 1110 and may provide
a radio frequency (RF) signal. Since the alternation of
the formed electric fields corresponds to a frequency of
the supplied AC power, the power supply portion 500
may induce ions of the water, the detergent, or the wash
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liquid to vibrate more vigorously by supplying AC power
with high frequency.
[0135] A sensor portion 300 may sense states of the
water, the detergent, or the wash liquid supplied to the
heating space W and the laundry accommodated in the
heating space W. Here, the state of the water, the deter-
gent, or the wash liquid may refer to physical quantities
such as a weight, a temperature, and a volume of the
water, the detergent, or the wash liquid and an electric
signal transferred to an electrode and the state of the
laundry may refer to physical quantities such as a weight,
a temperature, and a volume of the laundry and an elec-
tric signal transferred to an electrode.
[0136] For this, the sensor portion 300 may include a
weight sensor which senses weights of the water, the
detergent, or the wash liquid and the laundry including
the same, a temperature sensor which senses temper-
atures of the water, the detergent, or the wash liquid and
the laundry including the same, a volume sensor which
senses volumes of the water, the detergent, or the wash
liquid and the laundry including the same, and a signal
sensor which senses a change in the electric signal trans-
ferred to the electrode.
[0137] The controller 400 may determine a level of the
supplied AC power based on the states of the water, the
detergent, or the wash liquid and the laundry including
the same, sensed by the sensor portion 300. In detail,
the controller 400 may determine the level of the AC pow-
er satisfying maximum power supply conditions based
on the sensed states of the water, the detergent, or the
wash liquid and the laundry including the same and a
distance between the electrodes. The controller 400 may
control the power supply portion 500 according to the
level of the AC power determined as described above.
[0138] The controller 400 may be embodied as hard-
ware such as a micro processor or software operated by
hardware.
[0139] The impedance matching portion 1000 may
measure load impedance of laundry and perform imped-
ance matching based thereon to transmit maximum pow-
er to a load. Since power of a receiving end may vary
with the load impedance of the laundry, the impedance
matching portion 1000 may transmit the maximum power
to the receiving end by matching a difference between
the load impedance of the laundry and impedance of a
sending end. As a result thereof, the washing machine
may increase the efficiency of heating the laundry.
[0140] The impedance matching portion 1000 may
perform a predetermined operation to determine the dif-
ference between the load impedance of the laundry and
the impedance of the sending end. Also, the impedance
matching portion 1000 may check load impedance cor-
responding to the impedance of the sending end in a
predetermined parameter table.
[0141] The impedance matching portion 1000 may be
provided as an additional component in the washing ma-
chine or may be provided as one component of the con-
troller 400.

[0142] So far, the washing machine which heats water,
a detergent, or a wash liquid using the dielectric heating
method has been described. Hereinafter, several em-
bodiments in which the electric field forming portion is
installed in the washing machine which employs the di-
electric heating method will be described.
[0143] FIGS. 9A to 9F are views illustrating several em-
bodiments in which the electric field forming portion is
installed in the washing machine of FIGS. 4A and 4B.
[0144] FIGS. 9A to 9C are front views of the washing
machine 4 of FIGS. 4A and 4B which includes the electric
field forming portion 1100 in accordance with several em-
bodiments and more particularly illustrate a case in which
the first electrode portion 1110 and the second electrode
portion 1120 are provided in planar shapes.
[0145] Referring to FIG. 9A, the cabinet 210 of the
washing machine 4 may form a washing space therein
and the second electrode portion 1120 in the planar
shape may be disposed in a center thereof. Also, the first
electrode portion 1110 in the planar shape may be dis-
posed on both sides of the second electrode portion 1120
in parallel. As a result thereof, two heating spaces W may
be formed in the washing machine 4.
[0146] Unlike FIG. 9A, the electric field forming portion
1100 may include a plurality of first electrode portions
1110 and a plurality of second electrode portions 1120.
In detail, the first electrode portions 1110 and the second
electrode portions 1120 may be alternately disposed in
parallel in the washing space in the cabinet 210 of the
washing machine 4. In FIG. 9B, three second electrode
portions 1120 and four first electrode portions 1110 may
be alternately arranged, thereby forming six heating
spaces W.
[0147] FIGS. 9A and 9B illustrate a case in which the
first electrode portions 1110 and the second electrode
portions 1120 are vertically disposed. Unlike this, the first
electrode portions 1110 and the second electrode por-
tions 1120 may be horizontally disposed to horizontally
divide the washing space in the cabinet 210 to form the
heating spaces W.
[0148] Referring to FIG. 9C, it may be known that the
first electrode portions 1110 and the second electrode
portions 1120 are disposed in a direction perpendicular
to a direction in which the first electrode portions 1110
and the second electrode portions 1120 of FIGS. 9A and
9B are disposed. As a result thereof, the heating spaces
W may be formed in the cabinet 210 in a direction parallel
to the direction in which the first electrode portions 1110
and the second electrode portions 1120 are disposed.
[0149] The washing machine 4 which includes the
electric field forming portion 1100 provided as shown in
FIGS. 9A to 9C may further include the electrode move-
ment portion 600 which adjusts a distance between the
first electrode portion 1110 and the second electrode por-
tion 1120 of the electric field forming portion 1100. The
electrode movement portion 600 may adjust the distance
between the first electrode portion 1110 and the second
electrode portion 1120. For this, the electrode movement
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portion 600 may include a rail 620 which extends in the
direction in which the first electrode portions 1110 and
the second electrode portions 1120 are arranged and a
conveying portion 610 movably coupled with the rail 620.
[0150] Referring to FIGS. 9A and 9B, the rail 620 may
be installed on an upper side and a lower side of the
cabinet 210 and the conveying portion 610 may be cou-
pled with the rail 620 and movable along the rail 620.
Also, since the conveying portion 610 is fixed to the first
electrode portion 1110 or the second electrode portion
1120, the first electrode portion 1110 and the second
electrode portion 1120 are also movable along the rail
620.
[0151] In the case of the washing machine 4 of FIG.
9C, the rail 620 may be installed at left and right sides of
the cabinet 210 and the conveying portion 610 may move
the first electrode portions 1110 and the second electrode
portions 1120 along the rail 620 installed on the sides.
[0152] The controller 400 may determine a distance
between electrodes based on the states of water, the
detergent, or the wash liquid and the laundry including
the same, sensed by the sensor portion 300. In detail,
the controller 400 may determine the distance between
the electrodes satisfying maximum power supply condi-
tions based on the sensed states of the water, the deter-
gent, or the wash liquid and the laundry including the
same and a level of AC power corresponding to the de-
termined distance between the electrodes.
[0153] Accordingly, the controller 400 may control the
electrode movement portion 600 to space the first elec-
trode portion 1110 and the second electrode portion 1120
apart at the determined distance between the electrodes
and may control the power supply portion 500 to supply
the AC power at the determined level.
[0154] Unlike FIGS. 9A to 9C, the washing machine 4
may have a cylindrical shape. Referring to FIG. 9D, the
cabinet 210 of the washing machine 4 is provided in a
cylindrical shape and a washing space may be formed
therein. Here, the second electrode portion 1120 may be
disposed in a cylindrical shape in a center of the washing
space and an inner side of the cabinet 210 may be totally
formed as the first electrode portion 1110. As a result
thereof, the entire washing space which surrounds the
second electrode portion 1120 may be the heating space
W.
[0155] So far, a case in which each of the first electrode
portion 1110 and the second electrode portion 1120 is
provided in a single electrode shape has been described.
However, the first electrode portion 1110 and the second
electrode portion 1120 may be embodied as a plurality
of first electrodes 1111 and a plurality of second elec-
trodes 1121, respectively.
[0156] FIGS. 9E and 9F are perspective views of the
washing machine 4 of FIGS. 4A and 4B including the
electric field forming portion 1100 in accordance with sev-
eral embodiments and more particularly illustrate that the
first electrode portion 1110 and the second electrode por-
tion 1120 include the plurality of first electrodes 1111 and

the plurality of second electrodes 1121, respectively.
[0157] Referring to FIGS. 9E and 9F, the first electrode
portion 1110 including the plurality of first electrodes
1111 and the second electrode portion 1120 including
the plurality of second electrodes 1121 may be disposed
in parallel in the washing space. That is, the plurality of
first electrodes 1111 and the plurality of second elec-
trodes 1121 may be arranged in parallel in a second di-
rection d2.
[0158] FIG. 9E illustrates a case in which the plurality
of first electrodes 1111 and the plurality of second elec-
trodes 1121 are positioned at the same heights in the
washing machine 4. On the other hand, in the washing
machine 4 shown in FIG. 9F, the plurality of second elec-
trodes 1121 are not positioned at the same height as the
plurality of first electrodes 1111. That is, the plurality of
second electrodes 1121 may be arranged alternately with
the plurality of first electrodes 1111 based on the heights
thereof.
[0159] Referring to FIGS. 9A to 9C, when the first elec-
trode portion 1110 and the second electrode portion 1120
in the planar shapes are disposed in parallel, the electric
field may be formed in the heating space W in a first
direction d1 perpendicular to the first electrode portion
1110 and the second electrode portion 1120.
[0160] On the other hand, in FIG. 9D, since the first
electrode portion 1110 is disposed to be in a shape that
surrounds the second electrode portion 1120 in a cylin-
drical shape, the electric field may be formed radially.
[0161] Unlike this, in the washing machine 4 shown in
FIGS. 9E and 9F, since the first electrode portion 1110
and the second electrode portion 1120 are disposed in
parallel, the electric field may be formed in the first direc-
tion d1 as shown in FIGS. 9A to 9C. Here, the first direc-
tion d1 may be perpendicular to the second direction d2
in which the plurality of first electrodes 1111 and the plu-
rality of second electrodes 1121 are arranged.
[0162] So far, a case in which the washing machine 4
of FIGS. 4A and 4B includes the electric field forming
portion 1100 has been described. Unlike this, the electric
field forming portion 1100 may be provided in washing
machines in shapes different from the embodiment
shown in FIGS. 4A and 4B, which will be described below.
[0163] FIGS. 10A to 10C are views illustrating several
embodiments in which the electric field forming portion
is installed in the washing machine of FIGS. 3A and 3B.
As described with reference to FIGS. 3A and 3B, the
washing machine 3 of FIGS. 3A and 3B may be formed
to allow all or some of the plurality of lifters 126 to include
the first electrode portion 1110 or the second electrode
portion 1120. Also, other electrode portions may be
formed throughout or at a part of an area of the inner side
of the drum 130 except a part where the lifters 126 are
formed. As a result thereof, the heating space W where
an electric field is formed may be formed between the
lifter 126 including the second electrode portion 1120 and
the inner side of the drum 130 in the washing space in
the drum 130.
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[0164] Unlike this, the washing machine 3 of FIGS. 3A
and 3B may include the electric field forming portion 1100
installed using various methods.
[0165] FIG. 10A illustrates a case in which the second
electrode portion 1120 in a cylindrical shape is provided
on an inner side of the door 170 and the entire inside of
the drum 130 is formed as the first electrode portion 1110.
When the door 170 pivots and closes an opened portion
of the drum 130, the second electrode portion 1120 pro-
vided on the inner side of the door 170 may be inserted
into a washing space in the drum 130. When power is
supplied to the second electrode portion 1120 inserted
into the washing space, an electric field may be formed
due to a relationship between the second electrode por-
tion 1120 in the center of the washing space and the first
electrode portion 1110 of the inner side of the drum 130.
Accordingly, the washing space in the drum 130 may be
the heating space W where the electric field is formed.
[0166] Also, FIG. 10B illustrates a case in which the
first electrode portion 1110 and the second electrode por-
tion 1120 in cylindrical shapes are provided together on
the inner side of the door 170. When the door 170 pivots
and closes the opened portion of the drum 130, the first
electrode portion 1110 and the second electrode portion
1120 provided on the inner side of the door 170 may be
inserted into the washing space in the drum 130. When
power is supplied to the second electrode portion 1120
inserted into the washing space, an electric field may be
formed between the first electrode portion 1110 and the
second electrode portion 1120 positioned in the washing
space. Accordingly, the heating space W may be formed
between the first electrode portion 1110 and the second
electrode portion 1120 in the washing space in the drum
130.
[0167] Additionally, as shown in FIG. 10C, the second
electrode portion 1120 in a cylindrical shape may be pro-
vided in the washing space in the drum 130 and the first
electrode portion 1110 may be formed on the inner side
of the drum 130. As a result thereof, the heating space
W may be formed between the first electrode portion
1110 and the second electrode portion 1120 in the wash-
ing space in the drum 130.
[0168] Also, the electric field forming portion 1100 may
be provided in the washing machine 1 of FIG. 2A. Here-
inafter, several embodiments in which the electric field
forming portion 1100 is provided in the washing machine
1 of FIG. 2A will be described.
[0169] FIGS. 11A and 11B are views illustrating sev-
eral embodiments in which the electric field forming por-
tion is installed in the washing machine of FIG. 2A.
[0170] FIG. 2A illustrates a case in which the pulsator
40 includes the first electrode portion and the second
electrode portion.
[0171] Unlike this, FIG. 11A illustrates a case in which
the second electrode portion 1120 in a cylindrical shape
is provided in a center of the rotating tub 30 and an inner
side of the rotating tub 30 is formed as the first electrode
portion 1110. In detail, the second electrode portion 1120

in the cylindrical shape extending from a rotation center
of the pulsator 40 in a direction in which the rotating tub
30 is opened may be provided in the center of the rotating
tub 30 and the entire inside of the rotating tub 30 which
surrounds the same may be provided as the first elec-
trode portion 1110. As a result thereof, a washing space
of the rotating tub 30 may be the heating space W where
an electric field is formed by the first electrode portion
1110 and the second electrode portion 1120.
[0172] Also, the first electrode portion 1110 and the
second electrode portion 1120 may be provided at a bot-
tom surface of the rotating tub 30. FIG. 11B is a plane
view illustrating a bottom of the rotating tub 30 in accord-
ance with one embodiment of the present disclosure and
illustrates that the pulsator 40 rotatably installed at the
bottom of the rotating tub 30 is provided. Here, the second
electrode portion 1120 may be provided to surround an
outer perimeter of the pulsator 40 and the first electrode
portion 1110 may be provided to surround an outer pe-
rimeter of the second electrode portion 1120. As a result
thereof, the heating space W where an electric field is
formed may be formed between the first electrode portion
1110 and the second electrode portion 1120, and water,
a detergent, or a wash liquid present in the heating space
W may be heated.
[0173] So far, a case in which the first electrode portion
1110 and the second electrode portion 1120 are provided
in particular shapes has been described. Unlike this, the
first electrode portion 1110 and the second electrode por-
tion 1120 may be formed as patterns on a surface of one
component of a washing machine. Hereinafter, several
embodiments of the electric field forming portion 1100 in
a pattern shape will be described.
[0174] FIG. 12 is a view of a pattern-shaped electric
field forming portion in accordance with one embodiment
of the present disclosure. FIGS. 13A to 13D are views
illustrating several embodiments in which the electric field
forming portion is installed in each of washing machines
in accordance with several embodiments of the present
disclosure.
[0175] The electric field forming portion 1100 may in-
clude the first electrode portion 1110 and the second
electrode portion 1120 which form predetermined pat-
terns. Referring to FIG. 12, the first electrode portion 1110
which is grounded and the second electrode portion 1120
which receives AC power from the power supply portion
500 may form a pattern and be spaced apart. An electric
field may be formed in a space in which the first electrode
portion 1110 and the second electrode portion 1120 are
formed to be spaced apart and may heat water, a deter-
gent, or a wash liquid.
[0176] The washing machine may include one pattern-
shaped electric field forming portion 1100 and may in-
clude a plurality of such electric field forming portions
1100 as necessary.
[0177] The pattern-shaped electric field forming por-
tion 1100 shown in FIG. 12 may be applied to washing
machines in accordance with various embodiments. Re-
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ferring to FIGS. 13A and 13B, the pattern-shaped electric
field forming portion 1100 of FIG. 12 may be applied to
the washing machine 3 of FIGS. 3A and 3B.
[0178] As shown in FIG. 13A, the electric field forming
portion 1100 in the pattern shape may be provided on
the inner side of the door 170. As a result thereof, when
the door 170 pivots and closes the opened portion of the
drum 130, the pattern-shaped electric field forming por-
tion 1100 may heat water, a detergent, or a wash liquid
and laundry including the same positioned in an area of
an inside of the drum 130, in which an electric field is
formed.
[0179] Unlike this, the pattern-shaped electric field
forming portion 1100 may be provided on the inner side
of the drum 130. Referring to FIG. 13B, the electric field
forming portion 1100 which forms the pattern shown in
FIG. 12 using the first electrode portion 1110 and the
second electrode portion 1120 may be provided on the
inner side of the door 170. In FIG. 13B, a slashed area
may refer to the pattern-shaped electric field forming por-
tion 1100.
[0180] Also, the washing machine 1 of FIG. 2A may
include the pattern-shaped electric field forming portion
1100. Referring to FIG. 13C, the pattern-shaped electric
field forming portion 1100 may be provided on the inner
side of the rotating tub 30. As a result thereof, water, a
detergent, or a wash liquid and laundry including the
same positioned in an area where the pattern-shaped
electric field forming portion 1100 forms an electric field
may be heated.
[0181] Also, the washing machine 2 of FIG. 2B includ-
ing the auxiliary washing unit 15 may include the pattern-
shaped electric field forming portion 1100. The washing
machine 2 of FIG. 2B may also include the pattern-
shaped electric field forming portion 1100 provided at the
rotating tub 30 as shown in FIG. 13C and additionally
include the pattern-shaped electric field forming portion
1100 provided on an inner side of the auxiliary washing
unit 15. Referring to FIG. 13D, water, a detergent, or a
wash liquid supplied to the auxiliary washing unit 15 and
laundry including the same may be heated by the pattern-
shaped electric field forming portion 1100 formed on the
inner side of the auxiliary washing unit 15.
[0182] In addition to the pattern shapes described
above, the electric field forming portion 1100 may be em-
bodied in various pattern shapes.
[0183] FIG. 14 is a view of a pattern-shaped electric
field forming portion in accordance with another embod-
iment of the present disclosure.
[0184] Referring to FIG. 14, the first electrode portion
1110 may extend from a center in a spiral structure and
the second electrode portion 1120 may extend in a spiral
structure which surrounds the first electrode portion
1110. As a result thereof, an electric field may be formed
in the heating space W where the first electrode portion
1110 and the second electrode portion 1120 are formed
to be spaced apart and water, a detergent, or a wash
liquid and laundry including the same may be heated by

the electric field.
[0185] The washing machines in accordance with sev-
eral embodiments described above may include a func-
tion of drying laundry in the washing space. For example,
a washing machine including a drying function may fur-
ther include a dried air inlet duct which supplies dried air
to a washing space, an air outlet which discharges the
air in the washing space, and a dehumidifying portion
which removes humidity in the washing space.
[0186] Also, the electric field forming portion described
above may be applied not only to washing machines but
also to various washing apparatuses such as dish wash-
ers, medical instrument washers, wet cleaners, etc.
[0187] Meanwhile, the washing machines 1, 2, 3, 4,
and 5 in accordance with the embodiments described
above may each further include an additional unit which
electrolyzes water supplied from an external water
source and supplies alkaline water and acidic water.
[0188] FIG. 15 is a view of an electrolyzing apparatus
2000 in accordance with one embodiment of the present
disclosure.
[0189] One side of the electrolyzing apparatus 2000
may be provided at the water supply pipes 81, 113, 231,
etc. connected to the external water source. Referring to
FIG. 15, the electrolyzing apparatus 2000 in accordance
with one embodiment of the present disclosure may in-
clude a driving portion 2200 which electrolyzes water
supplied from an external water source and an electrolyte
supply portion 2100 which supplies electrolytes for elec-
trolyzation.
[0190] The driving portion 2200 may electrolyze the
water transferred from the water source using electro-
lytes supplied from the electrolyte supply portion 2100.
As a result thereof, the driving portion 2200 may generate
the acidic water and alkaline water.
[0191] Also, the electrolyzing apparatus 2000 may fur-
ther include an alkaline water supply pipe 2300 and an
acidic water supply pipe 2400 provided at one end of the
driving portion 2200 to supply the alkaline water or acidic
water as necessary. An alkaline water supply valve 2310
and an acidic water supply valve 2410 are provided at
the alkaline water supply pipe 2300 and the acidic water
supply pipe 2400, thereby controlling supply of the alka-
line water and acidic water.
[0192] The electrolyzing apparatus 2000 in accord-
ance with one embodiment of the present disclosure may
open the acidic water supply valve 2410 and may cut off
the alkaline water supply valve 2310 to provide the acidic
water during a washing operation. Also, the electrolyzing
apparatus 2000 in accordance with one embodiment of
the present disclosure may cut off the acidic water supply
valve 2410 and may open the alkaline water supply valve
2310 to provide the alkaline water during a sterilization
operation.
[0193] Through this, the electrolyzing apparatus 2000
may provide water for providing optimal efficiency in each
operation.
[0194] FIG. 16 is a flowchart illustrating a process of
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performing a washing operation in a method of controlling
a washing machine in accordance with one embodiment
of the present disclosure.
[0195] First, a washing machine may open the water
supply valve 232 to store water in the first water storage
portion 233 (S100). Next, the washing machine may sup-
ply a detergent to the first water storage portion 233 by
opening the detergent jet valve 262 (S101) and may gen-
erate a wash liquid by agitating the water in the first water
storage portion 233 with the detergent (S102).
[0196] When the wash liquid is generated, a water sup-
ply portion of the washing machine operates the jet valve
235 to jet the wash liquid to the heating space W in a
washing space of a housing (S103). Here, the housing
may be embodied as at least one of the rotating tub 30
of FIG. 2A, the rotating tub 30 and the auxiliary washing
space of FIG. 2B, the drum 130 of FIGS. 3A and 3B, the
cabinet 210 of FIGS. 4A and 4B, and the cabinet 280 of
FIG. 5. The wash liquid may include the detergent present
as ions. Also, the heating space W may be an area which
is a space between the first electrode portion 1110 and
the second electrode portion 1120 and in which an elec-
tric field is formed.
[0197] After supply of the wash liquid, a sensor portion
of the washing machine may sense states of the wash
liquid and laundry positioned in the heating space W
(S110). Here, the state of the wash liquid sensed by the
senor portion may include at least one of a weight, tem-
perature, and volume of the wash liquid and an electric
signal transmitted to an electrode, and the state of the
laundry sensed by the sensor portion may include at least
one of a weight, temperature, and volume of the laundry
and an electric signal transmitted to an electrode.
[0198] Next, the controller 400 may determine a level
of AC power to be supplied based on a sensing result
(S120). Also, the controller 400 may determine a distance
between the first electrode portion 1110 and the second
electrode portion 1120 based on the sensing result
(S130). After determining of the distance between the
electrode portions, the controller 400 may control the
electrode movement portion 600 to space the first elec-
trode portion 1110 and the second electrode portion 1120
apart by the determined distance (S140). Also, the con-
troller 400 may control a power supply portion to supply
the AC power at the determined level to the second elec-
trode portion 1120 (S150).
[0199] When the AC power is supplied to the second
electrode portion 1120, an electric field may be formed
in the heating space W provided between the first elec-
trode portion 1110 and the second electrode portion
1120. Electric fields are alternated corresponding to a
frequency of the AC power, and as a result thereof, ions
of the wash liquid positioned in the heating space W vi-
brate, thereby heating the wash liquid.
[0200] After that, the controller 400 may check whether
a temperature of the wash liquid reaches a target tem-
perature (S160). When the temperature of the wash liquid
does not reach the target temperature, the power supply

portion may be controlled again to supply the AC power
to the second electrode portion 1120.
[0201] Otherwise, when the temperature of the wash
liquid reaches the target temperature, the controller 400
may control the electrode movement portion 600 to move
the first electrode portion 1110 and the second electrode
portion 1120 to original positions thereof (S170).
[0202] After the first electrode portion 1110 and the
second electrode portion 1120 are moved to the original
positions, the controller 400 may control the driving por-
tion 900 to apply a mechanical force to the laundry
(S180). Here, the driving portion 900 may include a pres-
surizing unit which periodically or aperiodically applies a
pressure to laundry and/or a rotating unit which periodi-
cally or aperiodically rotates laundry.
[0203] After that, the controller 400 may check whether
applying of the mechanical force is completed (S190).
When the applying of the mechanical force is not yet com-
pleted, the controller 400 may control the driving portion
900 to continuously apply the mechanical force to the
laundry.
[0204] Otherwise, when the applying of the mechanical
force is completed, the controller 400 may check whether
the washing operation is completed (S195). When the
washing operation is not yet completed, it is possible to
return to operation S110. Otherwise, when the washing
operation is completed, the process is finished.
[0205] The washing machine in accordance with one
embodiment of the present disclosure may heat not only
the wash liquid including the detergent as ions but also
water used for a rinsing operation.
[0206] FIG. 17 is a flowchart illustrating a process of
performing a rinsing operation in the method of control-
ling the washing machine in accordance with one em-
bodiment of the present disclosure.
[0207] First, a washing machine may open the water
supply valve 232 to store water in the first water storage
portion 233 (S201).
[0208] When the water is stored in the first water stor-
age portion 233, a water supply portion of the washing
machine may supply the water to the heating space W
in a washing space of a housing (S202). Here, the hous-
ing may be embodied as at least one of the rotating tub
30 of FIG. 2A, the rotating tub 30 and the auxiliary wash-
ing space of FIG. 2B, the drum 130 of FIGS. 3A and 3B,
the cabinet 210 of FIGS. 4A and 4B, and the cabinet 280
of FIG. 5. The water may not include a detergent. Also,
the heating space W may refer to an area which is a
space between the first electrode portion 1110 and the
second electrode portion 1120 and in which an electric
field is formed.
[0209] After supply of the water, a sensor portion of
the washing machine may sense states of the water and
laundry positioned in the heating space W (S210). Here,
the state of the water sensed by the senor portion may
include at least one of a weight, temperature, and volume
of the water, and the state of the laundry sensed by the
sensor portion may include at least one of a weight, tem-
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perature, and volume of the laundry.
[0210] Next, the controller 400 may determine a level
of AC power to be supplied based on a sensing result
(S220). Also, the controller 400 may determine a distance
between the first electrode portion 1110 and the second
electrode portion 1120 based on the sensing result
(S230). After determining of the distance between the
electrode portions, the controller 400 may control the
electrode movement portion 600 to space the first elec-
trode portion 1110 and the second electrode portion 1120
apart by the determined distance (S240). Also, the con-
troller 400 may control a power supply portion to supply
the AC power at the determined level to the second elec-
trode portion 1120 (S250).
[0211] When the AC power is supplied to the second
electrode portion 1120, an electric field may be formed
in the heating space W provided between the first elec-
trode portion 1110 and the second electrode portion
1120. Electric fields are alternated corresponding to a
frequency of the AC power, and as a result thereof, po-
larized water molecules positioned in the heating space
W vibrate, thereby heating the water.
[0212] After that, the controller 400 may check whether
a temperature of the water reaches a target temperature
(S260). When the temperature of the water does not
reach the target temperature, the power supply portion
may be controlled again to supply the AC power to the
second electrode portion 1120.
[0213] Otherwise, when the temperature of the water
reaches the target temperature, the controller 400 may
control the electrode movement portion 600 to move the
first electrode portion 1110 and the second electrode por-
tion 1120 to original positions thereof (S270).
[0214] After the first electrode portion 1110 and the
second electrode portion 1120 are moved to the original
positions, the controller 400 may control the driving por-
tion 900 to apply a mechanical force to the laundry
(S280). Here, the driving portion 900 may include a pres-
surizing unit which periodically or aperiodically applies a
pressure to laundry and/or a rotating unit which periodi-
cally or aperiodically rotates laundry.
[0215] After that, the controller 400 may check whether
applying of the mechanical force is completed (S290).
When the applying of the mechanical force is not yet com-
pleted, the controller 400 may control the driving portion
900 to continuously apply the mechanical force to the
laundry.
[0216] Otherwise, when the applying of the mechanical
force is completed, the controller 400 may check whether
the rinsing operation is completed (S295). When the rins-
ing operation is not yet completed, it is possible to return
to operation S210. Otherwise, when the rinsing operation
is completed, the process is finished.
[0217] FIG. 18 is a flowchart illustrating a process of
performing a spin-drying operation in the method of con-
trolling the washing machine in accordance with one em-
bodiment of the present disclosure.
[0218] First, a washing machine may jet compressed

air to a heating space through a jet portion by opening a
compressed air jet valve (S300). Through this, water, a
detergent, or a wash liquid may be separated from laun-
dry.
[0219] After that, the controller 400 may check whether
a spin-drying operation is completed (S310). When the
spin-drying operation is not yet completed, it is possible
to return to operation S300. Otherwise, when the spin-
drying operation is completed, the process is finished.
[0220] In addition to the foregoing explanations, the
following enumerated aspects are also relevant for the
present disclosure:

1. A washing machine comprising: a water supply
portion to supply a wash liquid comprising water and
a detergent; a power supply portion to supply an al-
ternating current (AC) power; and an electric field
forming portion comprising a first electrode portion
and a second electrode portion, the electric field
forming portion being configured to receive AC pow-
er from the power supply portion and form an electric
field between the first electrode portion and the sec-
ond electrode portion to heat the supplied wash liq-
uid.
2. The washing machine of aspect 1, wherein the
electric field forming portion alternately forms electric
fields according to a frequency of the supplied AC
power to heat the wash liquid by vibrating ions of the
supplied wash liquid.
3. The washing machine of aspect 1, wherein the
first electrode portion and the second electrode por-
tion of the electric field forming portion are disposed
in parallel to form an electric field in a first direction.
4. The washing machine of aspect 3, wherein the
first electrode portion and the second electrode por-
tion of the electric field forming portion are formed
as planar shapes perpendicular to the first direction,
and wherein, when the electric field forming portion
comprises a plurality of first electrode portions and
a plurality of second electrode portions, the plurality
of first electrode portions and the plurality of second
electrode portions are alternately disposed.
5. The washing machine of aspect 3, wherein the
first electrode portion comprises a plurality of first
electrodes, wherein the second electrode portion
comprises a plurality of second electrodes, wherein
the plurality of first electrodes are arranged in a sec-
ond direction perpendicular to the first direction, and
wherein the plurality of second electrodes are ar-
ranged in the second direction.
6. The washing machine of aspect 1, further com-
prising a housing having a washing space therein,
wherein the electric field is formed in the washing
space.
7. The washing machine of aspect 6, wherein one
of the first electrode portion and the second electrode
portion of the electric field forming portion is provided
on an inner side of the housing and the other of the
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first electrode portion and the second electrode por-
tion of the electric field forming portion is provided in
the washing space of the housing.
8. The washing machine of aspect 6, wherein the
housing comprises a lifter formed of the inner side
which protrudes toward a center, and wherein one
of the first electrode portion and the second electrode
portion of the electric field forming portion is provided
on the lifter and the other of the first electrode portion
and the second electrode portion of the electric field
forming portion is provided on the inner side of the
housing.
9. The washing machine of aspect 6, wherein the
housing comprises: an opening which opens one
side of the washing space; and a door pivotably pro-
vided to open and close the opening, wherein one
of the first electrode portion and the second electrode
portion of the electric field forming portion is provided
on an inner side of the door and the other of the first
electrode portion and the second electrode portion
of the electric field forming portion is provided on the
inner side of the housing.
10. The washing machine of aspect 6, wherein the
first electrode portion and the second electrode por-
tion of the electric field forming portion are provided
in pattern shapes on the inner side of the housing.
11. The washing machine of aspect 6, wherein the
housing comprises at least one of a cabinet, a rotat-
ing tub, an auxiliary washing unit, and a drum, where-
in the washing machine further comprises a sensor
portion to sense a state of at least one of the wash
liquid supplied to the washing space and laundry in-
cluding the wash liquid; and a controller which con-
trols the power supply portion to supply the AC power
at a level corresponding to a sensing result of the
sensor portion, and wherein the sensor portion sens-
es at least one of a weight, a temperature, and a
volume of the supplied wash liquid, and a weight, a
temperature, and a volume of the laundry including
the wash liquid.
12. A method of controlling a washing machine which
forms an electric field in a washing space in a housing
using a first electrode portion and a second electrode
portion, the method comprising: supplying a wash
liquid comprising water and a detergent to the wash-
ing space; sensing a state of at least one of the sup-
plied wash liquid and laundry comprising the wash
liquid; and forming the electric field in the washing
space by supplying alternating current (AC) power
at a level corresponding to a sensing result to the
second electrode portion.
13. The method of aspect 12, wherein the sensing
of the state of at least one of the wash liquid and the
laundry comprises sensing at least one of a weight,
a temperature, and a volume of the supplied wash
liquid, and a weight, a temperature, and a volume of
the laundry comprising the wash liquid.
14. The method of aspect 12, further comprising

spacing the first electrode portion and the second
electrode portion to be apart by a distance corre-
sponding to the sensing result.
15. The method of aspect 12, further comprising
heating the wash liquid supplied to the washing
space using the electric field, and wherein the form-
ing of the electric field in the washing space com-
prises alternately forming the electric fields in the
washing space according to a frequency of the sup-
plied AC power, and wherein the heating of the wash
liquid supplied to the washing space comprises heat-
ing the wash liquid by vibrating ions in the wash liquid
according to the alternately formed electric fields.

[0221] Although a few embodiments of the present dis-
closure have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the present disclosure, the scope
of which is defined in the claims and their equivalents.

Claims

1. A washing machine (20) comprising:

a water supply portion (230) to supply water;
a detergent supply portion (260) to supply a de-
tergent
jet portions (234) to jet a wash liquid comprising
the water and the detergent a power supply por-
tion (500) to supply an alternating current (AC)
power; and
an electric field forming portion (1100) compris-
ing a first electrode portion (1110) and a second
electrode portion, the electric field forming por-
tion being configured to receive AC power from
the power supply portion and form an electric
field between the first electrode portion (1110)
and the second electrode portion (1120) to heat
the supplied wash liquid, wherein the first elec-
trode portion (1110) and the second electrode
portion (1120) of the electric field forming portion
are disposed in parallel to form an electric field
in a first direction.

2. The washing machine of claim 1, wherein the jet por-
tions (234) comprise a plurality of jet nozzles (234b)
provided at the jet side (234a), and jet stored the
wash liquid toward a laundry.

3. The washing machine of claim 2, wherein the jet side
(234a) is embodied as the first electrode portion
(1110) or the second electrode portion (1120) capa-
ble of forming an electric field.

4. The washing machine of claim 1, wherein the first
electrode portion and the second electrode portion
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of the electric field forming portion are formed as
planar shapes perpendicular to the first direction.

5. The washing machine of claim 1, further comprising
a housing having a washing space therein,
wherein the electric field is formed in the washing
space.

6. The washing machine of claim 5, further comprising:

a sensor portion to sense a state of at least one
of the wash liquid supplied to the washing space
and laundry including the wash liquid; and
a controller which controls the power supply por-
tion to supply the AC power at a level corre-
sponding to a sensing result of the sensor por-
tion.

7. The washing machine of claim 6, wherein the sensor
portion senses at least one of a weight, a tempera-
ture, and a volume of the supplied wash liquid, and
a weight, a temperature, and a volume of the laundry
including the wash liquid.

8. The washing machine of claim 6, further comprising
an impedance matching portion which performs im-
pedance matching based on load impedance of the
laundry determined according to the sensing result
of the sensor portion.

9. The washing machine of claim 6, further comprising
an electrode movement portion which moves the first
electrode portion and the second electrode portion,
wherein the controller controls the electrode move-
ment portion to space the first electrode portion and
the second electrode portion apart by a distance cor-
responding to the sensing result of the sensor por-
tion.

10. The washing machine of claim 1, further comprising
an insulating portion which prevents the first elec-
trode portion and the second electrode portion from
coming in contact with the supplied wash liquid.
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