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(54) DISHWASHER AND CONTROL METHOD THEREOF

(567) Disclosed is a control method of a dishwasher
comprising: a main-washing cycle for washing one or
more washing objects which are held in atub (2); arinsing
cycle for rinsing the washing objects washed in the
main-washing cycle by injecting wash water; a normal
drying cycle for drying the washing objects rinsed in the
rinsing cycle, wherein the main-washing cycle comprises
a pre-steam water supply step for supplying steam water
to a sump (3) so as to supply steam to the tub (2); a
pre-steam supply step for generating steam by heating
a heater and supplying the steam to the tub (2); a
main-wash water supply step for supplying wash water
for washing to the sump (3), without draining the steam
water supplied to the sump (3); a main-washing step for
washing the washing objects by circulating the supplied
wash water; and a main-wash water drainage step for
draining the wash water.
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Description

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

[0001] Embodiments of the present disclosure relate
to a dishwasher and a control method thereof.

Background of the Disclosure

[0002] Generally, a dishwasher is the electric appli-
ance configured to remove food scraps or foreign sub-
stances from one or more dishwashing objects or dishes
held therein by injecting wash water to the dishes.
[0003] Such a conventional dishwasher includes a
case defining an exterior appearance; a tub providing a
washing space for dishes; one or more racks provided
in the tub and holding washing objects therein; an injec-
tion arm for injecting wash water to the racks; a sump
storing wash water; and a pump for supplying the wash
water stored in the sump to the injection arm.

[0004] The conventional dishwasher is able to wash or
sterilize washing objects or dishes by supplying the
washing objects or dishes, with heated wash water or
steam so as to wash or sterilize them.

[0005] The conventional dishwasher typically heats
the wash water stored in the sump to generate heated
water, using a heater provided in the sump or generates
steam, using an auxiliary steam generator provided
therein.

[0006] In addition, the conventional dishwasher in-
cludes a steam nozzle provided in a lateral surface of the
tub to supply steam to the tub and a steam hose con-
necting the steam nozzle and the steam generator with
each other. In this instance, it is disadvantageously im-
possible to expose front portions of the washing objects
to the steam supplied only to the washing objects putin
both sides of the rack.

[0007] Furthermore, steamisinjected only to the wash-
ing objects placed in both side areas of the rack and fails
to be injected to the washing objects placed in a central
area of the rack disadvantageously.

[0008] Still further, the steam is supplied only via the
lateral surface of the tub and there is another disadvan-
tage of failure in uniform temperature distribution in the
washing space formed in the tub.

[0009] Still further, the conventional dishwasher has
the algorithm set to implement a final rinsing cycle after
a rinsing cycle so that the temperature of the dishes are
raised by injecting heated hot wash water via the injection
arm. Wash water is evaporated from the surfaces of the
hot dishes and the dishes are dry. However, the amount
of the hot wash water supplied to the dishes is disadvan-
tageously increased in the final rinsing cycle.
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SUMMARY OF THE DISCLOSURE

[0010] Accordingly, embodiments of the present dis-
closure are to address the above-noted and other prob-
lems. An object of the present disclosure is to provide a
dishwasher which is capable of supplying steam even to
washing objects placed in front or rear portions of a rack,
and a control method thereof.

[0011] Another object of the present disclosure is to
provide a dishwasher which need not use much water in
drying washing objects, and a control method thereof.
[0012] A further object of the present disclosure is to
provide a dishwasher which is capable of supplying
steam to dry washing objects, and a control method
thereof.

[0013] A further object of the present disclosure is to
provide a dishwasher which is capable of soaking the
foreign substances or food scraps stuck on washing ob-
jects by supplying steam.

[0014] A further object of the present disclosure is to
provide a dishwasher which is capable of removing for-
eign substances or food scarps by supplying only wash
water not containing dishwashing liquid, and a control
method thereof.

[0015] A further object of the present disclosure is to
provide a dishwasher which is capable of preventing the
overheating of a heater and economizing in energy by
using the residual heat of a heater, and a control method
thereof.

[0016] A further object of the present disclosure is to
provide a dishwasher which is capable of reducing the
amount of the water needed to wash washing objects
and the washing duration time, and a control method
thereof.

[0017] A further object of the present disclosure is to
provide a dishwasher which is capable of preventing
damage to a pump heater that is caused by foreign sub-
stances remaining in a pump, and a control method there-
of.

[0018] A further object of the present disclosure is to
provide a dishwasher which is capable of washing one
or more dishes having dust that are not used for a long
time, and a control method thereof.

[0019] To achieve these objects and other advantages
and in accordance with the purpose of the embodiments,
as embodied and broadly described herein, a control
method of a dishwasher comprises a main-washing cycle
for washing one or more washing objects which are held
in a tub; a rinsing cycle for rinsing the washing objects
washed in the main-washing cycle by injecting wash wa-
ter; a normal drying cycle for drying the washing objects
rinsed in the rinsing cycle, wherein the main-washing cy-
cle comprises a pre-steam water supply step for supply-
ing steam water to a sump so as to supply steam to the
tub; a pre-steam supply step for generating steam by
heating a heater and supplying the steam to the tub; a
main-wash water supply step for supplying wash water
forwashing to the sump, without draining the steam water
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supplied to the sump; a main-washing step for washing
the washing objects by circulating the supplied wash wa-
ter; and a main-wash water drainage step for draining
the wash water.

[0020] The amount of the steam water supplied in the
pre-steam water supply step may be smaller than the
amount of the wash water supplied in the main-wash wa-
ter supply step.

[0021] Meanwhile, the dishwasher may comprise a
pump supplying the wash water stored in the sump to an
injection arm; a pump heater provided in the pump and
heating the wash water; and a steam outlet hole provided
in the pump and exhausting steam.

[0022] Inthisinstance, a water level of the steam water
suppliedin the pre-steam water supply step may be lower
than the steam outlet hole.

[0023] A water level of the wash water supplied in the
main-wash water supply step may be higher than the
steam outlet hole.

[0024] The pre-steam supply step may comprise a first
steam step for supplying steam from a front side of the
tub by using a first steam nozzle.

[0025] The pre-steam supply step may comprise a third
steam step for supplying steam by using one or more of
injection arms provided in the tub.

[0026] The main-washing cycle may inject the wash
water mixed with dishwashing liquid toward the washing
objects, and the control method may comprise a pre-
washing cycle for injecting the wash water mixed with no
dishwashing liquid to the washing objects, before the
main-washing cycle.

[0027] The control method of the dishwasher may fur-
ther comprise a steam drying cycle after the rinsing cycle,
the steam drying cycle comprising a drying steam water
supply step for supplying drying steam water so as to dry
the washing objects; and a drying steam supply step for
supplying steam to the tub.

[0028] The steam water supply step of the pre-steam
water supply step or the drying steam water supply step
may comprise a first water supply step for supplying wash
water to the pump so as to wash the sump and the pump;
and a first drainage step for draining the supplied wash
water.

[0029] The control method of the dishwasher may fur-
ther comprise a first circulating step for circulating wash
water inside the sump and the pump by driving the pump
and washing internal spaces of the sump and pump, be-
fore the first drainage step.

[0030] The control method of the dishwasher may fur-
ther comprise a second water supply step for supplying
steam water for generating steam to the sump, after the
first drainage step, wherein the first drainage step drains
all of the wash water supplied in the first water supply
step.

[0031] The first drainage step may drain a predeter-
mined amount of the wash water supplied in the first water
supply step and generate steam by using the remaining
wash water.
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[0032] The control method of the dishwasher may fur-
ther comprise a course/option selecting step for selecting
a course or an option for adding steam to the selected
course, before the main-washing cycle.

[0033] Steam may be supplied by selecting an option
for steam in the course/option selecting step, even when
a non-steam course is selected.

[0034] When a steam course is selected in the
course/option selecting step, the steam course may be
implemented and configured in a main washing cycle, a
rinsing cycle, steam drying cycle and a normal drying
cycle which supply steam.

[0035] When a steam drying course is selected, the
steam drying course may be implemented and config-
ured in a main-washing cycle, a rinsing cycle, a steam
drying cycle and a normal drying cycle.

[0036] Accordingly, the embodiments have following
advantageous effects. The dishwasher is capable of sup-
plying steam even to washing objects placed in front or
rear portions of a rack.

[0037] Furthermore, the dishwasher needs not use
much water in drying washing objects.

[0038] Still further, the dishwasher is capable of sup-
plying steam to dry washing objects.

[0039] Stillfurther, the dishwasheris capable of remov-
ing foreign substances or food scarps by supplying only
wash water not containing dishwashing liquid.

[0040] Still further, the dishwasher is capable of pre-
venting the overheating of a heater and economizing in
energy by using the residual heat of a heater.

[0041] Still further, the dishwasher is capable of reduc-
ing the amount of the water needed to wash washing
objects and the washing duration time.

[0042] Still further, the dishwasher is capable of pre-
venting damage to a pump heater that is caused by for-
eign substances remaining in a pump.

[0043] Still further, the dishwasher is capable of wash-
ing one or more dishes having dust that are not used for
along time.

[0044] Further scope of applicability of the present dis-
closure will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
thatthe detailed description and specific examples, while
indicating preferred embodiments of the disclosure, are
given by illustration only, since various changes and
modifications within the spirit and scope of the disclosure
will become apparent to those skilled in the art from this
detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The present disclosure will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings, which are given by
illustration only, and thus are not limitative of the present
disclosure, and wherein:

FIG. 1 is a perspective diagram illustrating one ex-
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ample of a dishwasher in accordance with the
present disclosure;

FIG. 2is a sectional diagram illustrating the example
of the dishwasher;

FIG. 3is ablock diagramillustrating a control method
of adishwasher in accordance with one embodiment
of the present disclosure;

FIG. 4 is a block diagram illustrating a method of
suppling steam water to generate steam in the con-
trol method of the dishwasher in accordance with
one embodiment;

FIG. 5is a block diagram illustrating a steam refresh
course provided in a control method of the dishwash-
er in accordance with another embodiment; and
FIG. 6 is a diagram illustrating several embodiments
of courses and options for the control method of the
dishwasher in accordance with the present disclo-
sure.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0046] Referring to the accompanying drawings, ex-
emplary embodiments of the present disclosure accord-
ing to one embodiment of the present disclosure will be
described in detail. Use of such terminology for structures
and control methods herein is merely intended to facili-
tate description of the specification, and the terminology
itself is not intended to give any special meaning or func-
tion. In the present disclosure, that which is well-known
to one of ordinary skill in the relevant art has generally
been omitted for the sake of brevity.

[0047] Regardless of numeral references, the same or
equivalent components may be provided with the same
reference numbers and description thereof will not be
repeated. For the sake of brief description with reference
to the drawings, the sizes and profiles of the elements
illustrated in the accompanying drawings may be exag-
gerated or reduced and it should be understood that em-
bodiments of a device or a controlling method presented
herein are not limited by the accompanying drawings.
[0048] Embodiments of the present disclosure relate
to a dishwasher configured to inject steam from a front
or rear surface of a tub. FIG. 1 is a perspective diagram
illustrating one example of a dishwasher in accordance
with the present disclosure and FIG. 2 is a sectional di-
agram illustrating the example of the dishwasher.
[0049] Asshownin FIGS. 1 and 2, the dishwasher 100
may include a cabinet 1; a tub 2 provided in the cabinet
1 and accommodating one or more washing objects or
dishes; one or more injection arms 711, 713 injecting
wash water to the one or more washing objects; a sump
3 in which wash water is held; and a door 13 for opening
and closing an opening 11 formed in the cabinet 1
[0050] The cabinet 1 defines an exterior design of the
dishwasher and includes the opening 11 that is in com-
munication with an internal space of the tub 2.

[0051] The tub 2 includes a washing space 21 formed
therein and one or more racks provided in the washing
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space 21. The rack may include an upper rack 23 pro-
vided in an upper portion of the tub and a lower rack 25
provided under the upper rack 23.

[0052] The tub 2 is open and closed by the door 13
coupled to one surface of the cabinet. After opening the
door 13 to open the tub 2, a user is able to move the
upper rack 23 or lower rack 25 forward from the tub 2.
[0053] When the rack includes the upper rack 23 and
the lower rack 25, the injection arm 711, 713 and 715
may include an upper arm 711 injecting wash water from
alower portion under the upper rack 23; a lower arm 713
injecting wash water from a lower portion of the lower
rack; and a top arm 715 injecting wash water from an
upper portion over the upper rack 23.

[0054] The wash water injected to the washing objects
from the injection arms 711, 713 and 715 may be collect-
ed in the sump 3.

[0055] The sump 3 includes a storage 31 provided un-
der the tub to store wash water. Foreign substances or
food scraps removed from the washing objects are mixed
in the wash water stored in the storage 31.

[0056] The sump 3 includes a sump cover 33 provided
in its top and the sump cover 33 distinguishes the sump
3 from the tub 2. In this instance, the sump cover 33 may
include a collect hole 331 for making the washing space
11 of the tub 2 in communication with the storage 31 of
the sump 3.

[0057] Meanwhile, the sump 3 is connected to a water
supply source (not shown) via a water supply path 311.
The water supply path 311 may be open and closed by
a water supply valve 312 which is controllable by a con-
troller (not shown). When the water supply valve 312 is
open, water is supplied to the internal space of the sump
3, in other words, the storage 31 via the water supply
path 311.

[0058] The wash water stored in the sump 3 is drained
outside the dishwasher via a drainage path 313 by a
drainage pump 314. The drainage path 313 is in com-
munication with a lower lateral surface or a bottom sur-
face of the sump 3 to drain the wash water from the stor-
age 31.

[0059] The water stored in the sump 3 is supplied to
the injection arms 711, 713 and 715 via a first water sup-
ply path 731 by a pump 8 which will be described later.
The first water supply path 731 connects the pump 8 and
the top arm 715 with each other. The first water supply
path 731 is provided in the tub 2 after penetrating a bottom
surface of the tub 2, and connected to a top of the tub 2
along one lateral surface of the tub 2.

[0060] The upperarm 711 is connected to a third water
supply path 735 which is branched from the first water
supply path 731 and rotatably coupled to one end of the
third water supply path 735. The upper arm 713 is rotat-
ably connected to a second water supply path 733 pen-
etrating the bottom surface of the tub 2 and the second
water supply path 733 is branched from the pump 8 or
the first water supply path 731 to be supplied wash water.
[0061] Meanwhile, the illustrated example of the dish-
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washer 100 in accordance with the present disclosure
includes the pump 8 for supplying wash water to the in-
jection arms 711, 713 and 715.

[0062] The pump 8 may include a body 82 fixed in the
cabinet 1; a sump partition wall 84 partitioning off an in-
ternal space of the body into a first chamber (C1) and a
second chamber (C2); acommunication hole 86 provided
in the sump partition wall 84 and making the first chamber
(C1) and the second chamber (C2) communicate with
each other; an inlet 841 connecting the sump 3 and the
first chamber (C1) with each other; a wash water outlet
hole 845 connecting the second chamber (C2) and the
first water supply path 731 with each other; an impeller
85 provided in the second chamber (C2); and a heater
assembly (H) provided in a bottom surface of the first
chamber.

[0063] The pump 8 is connected with the sump 3 via
a connection path 35 and the connection path 35 is con-
nected to a lower end of a lateral surface of the storage
31formedinthe sump 3andtotheinlet 841 of the pump 8.
[0064] The heater assembly (H) forms the bottom sur-
face of the first chamber (C1) and the example of the
dishwasher may include the pump 8 which can perform
a wash water heating function and a wash water circu-
lating function.

[0065] The heater assembly (H) may include a pump
heater 83 exposed to the first chamber (C1) and then
directly contact with wash water. Alternatively, the heater
assembly (H) may include a heater pump 83 provided in
a heater housing 833 and the heater housing 833 may
form a bottom surface of the first chamber (C1), so that
it may have the structure configured to allow the sump
heater 83 to transfer heat to the heater housing 833 with-
outdirectly contact with wash water and the heater hous-
ing 833 to heat wash water. In this instance, the heater
housing 833 may be made of a conductive material such
as metal so as to make the thermal energy transmitted
effectively.

[0066] The impeller 85 functions as means for moving
the wash water raised from the first chamber (C1) to the
second chamber (C2) toward the wash water outlet hole
845 and it may be rotated by an impeller driving unit 87
provided outside the body.

[0067] Theimpellerdriving unit87 may include a motor
871 provided on a top of the second chamber (C2); and
a shaft 873 connected to the impeller 85 through the
pump 8.

[0068] The illustrated example of the dishwasher 100
is capable of supplying steam to the washing objects so
as to enhance washing efficiency.

[0069] The conventional dishwasher integrally injects
steam only to the washing objects placed in both side
areas of the rack only from the lateral surfaces of the tub.
Accordingly, steam injection coverage is sided/unbal-
anced within the tub and temperatures between dishes
fail to rise uniformly.

[0070] To solve such disadvantages, the dishwasher
in accordance with the present disclosure includes a first
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steam nozzle 42 provided in the door 13 and injecting
steam toward the washing objects.

[0071] In this instance, the dishwasher is capable of
injecting steam to the washing objects or dishes placed
in the washing space uniformly and providing the effect
of the steam injection to overall washing objects not the
effect of the steam injection concentrated on only some
washing objects placed in both sides.

[0072] The first steam nozzle 42 may be provided in a
lower portion of the door 13, so as to use a characteristic
of hot steam which will rise, specifically, to supply steam
not only to a lower portion but also to an upper portion
of the washing space. Accordingly, the rise of the tem-
peratures of the washing objects can be maximized. An
injection direction of the first steam nozzle 42 is inclined
upward. In other words, the injecting direction of the first
steam nozzle 42 is toward the washing objects placed in
the upper rack 23 or other washing objects placed in the
lower rack 25. That is to directly inject the steam injected
from the first steam nozzle 42 to the washing objects.
[0073] A first steam path 44 connected to the first
steam nozzle 42 may be further provided to supply steam.
The first steam path 44 is provided outside the tub 2. In
other words, the first steam path 44 for supplying steam
is not connected to the first steam nozzle 42 within the
tub 2.

[0074] The first steam path 44 may be provided as a
hose made of rubber or plastic so as to stand a twisting
stress which is generated when the door 13 is open and
closed.

[0075] Thefirststeampath44isconnectedtothe pump
8 and supplies steam, using the pump heater 83 provided
in the pump 8.

[0076] The heater assembly (H) is provided in the bot-
tom surface of the first chamber (C1) and a predeter-
mined amount of wash water is supplied to the first cham-
ber (C1). After that, the pump heater 83 is put into oper-
ation to generate steam. A steam outlet 843 is provided
in the first chamber (C1) to exhaust steam from the first
chamber (C1) and the steam outlet 843 is connected to
the first steam path 44.

[0077] The steam outlet 843 is provided with a prede-
termined height from the bottom surface of the first cham-
ber (C1). The amount of the steam which can be gener-
ated in the first chamber (C1) is determined according to
the height between the steam outlet 843 and the first
chamber (C1). If wash water is supplied over a water
level higher than the steam outlet 843, the steam gener-
ated in the first chamber (C1) cannot be exhausted via
the steam outlet 843. In other words, the water level of
the water supplied to the first chamber (C1) to generate
steam cannot become higher than the steam outlet 843.
[0078] Meanwhile, the steam outlet 843 may be pro-
vided in the second chamber (C2), while the embodiment
disclosing that the steam outlet 843 is provided in the
first chamber (C1) has been described. Although steam
is generated in the first chamber (C1), steam is sucked
into the second chamber (C2) via the communication
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hole 86 because it has the characteristic of moving up-
ward and then supplied to the first steam nozzle 44 via
the steam outlet 843 provided in the second chamber
(C2).

[0079] Hereinafter will be described the structure con-
figured to inject steam from a rear surface of the tub.
[0080] The dishwasher may include a second steam
nozzle 43 provided in the rear surface of the tub 2 and
injecting steam toward washing objects; and a second
steam path 45 for supplying steam to the second steam
nozzle 43.

[0081] The second steam nozzle 43 may be detacha-
bly coupled to the first water supply path 731.

[0082] The second steam nozzle 43 may be provided
in the rear surface 27 of the tub 2, preferably, a lower
portion (a side lower portion) of the rear surface of the
tub 2. That is because steam has the characteristic of
moving upward, specifically, that is to supply the overall
area of the washing space. The second steam nozzle 43
may be inclined upward to the washing objects and con-
figured to supply steam to the washing objects directly
so as to remove foreign substances or food scraps ef-
fectively.

[0083] The second steam path 45 is provided in the
tub 2 and penetrates the bottom surface of the tub 2. The
second steam path 45 is connected to the steam outlet
843 provided in the first chamber (C1) of the pump (or
the steam outlet provided in the second chamber). Alter-
natively, the second steam path 45 is branched from the
first steam path 44 to be connected to the steam outlet
843. A transfer valve 444 is provided in a branched por-
tion so as to adjust the amount of the steam supplied to
the first steam path 44 or the second steam path 45 or
open/close the steam supply.

[0084] Meanwhile, the dishwasher may supply steam
to the tub, using the injection arms 711, 713 and 715
instead of the first steam nozzle or the second steam
nozzle 43. The steam generated in the first chamber (C1)
by using the heater assembly (H) may is allowed to pass
the first water supply path 731 and the second water sup-
ply path 733 by the characteristic of air tending to move
upward or the operation of the impeller 85 and then sup-
plied to the tub via the injection arms 711, 713 and 715.
[0085] FIG. 3 is a block diagram illustrating a control
method of a dishwasher in accordance with one embod-
iment of the present disclosure.

[0086] Referring to FIG. 3, the control method of the
dishwasher in accordance with one embodiment of the
present disclosure will be described hereinafter.

[0087] The controlmethod of the dishwasherin accord-
ance with one embodiment includes a main-washing cy-
cle (S300), a rinsing cycle (S400) and a normal drying
cycle (S600).

[0088] In the main-washing cycle (S300), the washing
objects or dishes held in the tub 2 are washed and foreign
substances or food scraps which remain on the washing
objects are removed. In other words, the wash water
mixed with dishwashing liquid is injected toward the
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washing objects to wash.

[0089] The main-washing cycle (S300) includes a pre-
steam water supply step (S322) for supplying steam wa-
ter (referenced to as the water supplied to the sump to
generate steam) to the sump 3 so as to supply steam to
the tub 2; a pre-steam supply step (S324) for generating
steam by heating the pump heater 83 and supplying the
steam to the tub 2; a main-wash water supply step (S342)
for supplying wash water to the sump 3 to wash the wash-
ing objects, without drainage of the steam water supplied
to the sump 3; a main-wash water injecting step (S344)
for washing the washing objects by circulating the sup-
plied wash water; and a main-wash water drainage step
(S346) for draining the wash water.

[0090] In other words, the main-washing cycle (S300)
consists of the pre-steam step (S320) for supplying
steam; and a main-washing step (S340). The pre-steam
step (S320) includes the pre-steam water supply step
(S322) and the pre-steam supply step (S324). The main
washing step (S340) includes the main-wash water sup-
ply step (S342), the main-wash water injecting step
(S344) and the main-wash water drainage step (S346).
[0091] In the pre-steam water supply step (S322), the
water supply valve 312 is open to supply steam water to
the sump 3 and the steam water is supplied to the sump
3 via the water supply path 311. The steam water sup-
plied to the sump 3 is then supplied to the first chamber
(C1) of the pump 8 via the connect path 35.

[0092] The amount of the steam water supplied in the
pre-steam water supply step (S322) is smaller than that
of the wash water supplied in the main-wash water supply
step. Thatis to generate a less amount of steam. If much
water is supplied, it takes much time to phase-change
water into steam by heating the pump heater 83. Also,
before performing the main-washing step (S340), steam
is supplied to the washing objects so as to gain an effect
of soaking the foreign substances or food scraps remain-
ing on the washing objects. At this time, a large amount
of steam is not necessary.

[0093] The pump heater 83 is provided in the pump 8.
To exhaust the steam generated by the heated pump
heater 83 outside the pump 8, the pump 8 includes a
steam outlet hole 843.

[0094] In this instance, a level of the water supplied in
the pre-steam water supply step (S322) is lower than the
steam outlet hole 843. If the steam water is supplied to
a water level higher than the steam outlet hole 843, the
steam generated in the pump 8 cannot be exhausted via
the steam outlet hole 843.

[0095] Accordingly, when the height from the steam
outlet hole 843 to an inner bottom of the pump 8 is ref-
erenced to as 'H’, the water level of the steam water sup-
plied in the pre-stem water supply step (S322) is lower
than 'H’.

[0096] When an internal volume of the pump 8 is cal-
culated through an experiment to determine a water level
of steamwater, the opening time of the water supply valve
312 is adjusted or the amount of the water supplied to
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the sump 3 and the pump 8 may be adjusted by using a
flowmeter (not shown) configured to calculate the flow is
provided in the water supply path 311.

[0097] Itis preferred thatthe amount of the steam water
supplied in the pre-steam water supply step (S322) is
approximately 0.8 litres.

[0098] Meanwhile, in the pre-steam supply step
(8324), electric currents flow to the pump heater 83 and
the heated pump heater 83 then heats the steam water
inside the pump 8 to generate steam. The steam exhaust-
ed from the pump 8 via the steam outlet hole 843 is se-
lectively supplied to the first steam nozzle 42 and/or the
second steam nozzle 43 along the first steam path 44
and/or the second steam path 45.

[0099] The steam injected via the first steam nozzle 43
and/or the second steam nozzle 43 soaks foreign sub-
stances or food scraps to provide moisture to the foreign
substances or food scraps which become dry after mois-
ture of the washing objects is evaporated and exchanges
heat. Also, the steam heats the washing objects or dishes
to enhance washing efficiency in the following main-
washing step (S340).

[0100] The transfer valve 444 for selectively open-
ing/closing the first steam path 44 and the second steam
path 45 to inject the steam via the first steam nozzle 42
and/or the second steam nozzle 43 is controlled so that
the steam may be injected from the front or rear side of
the tub 2 or from both of the front and rear sides.
[0101] The pre-steam supply step (S324) may include
a first steam step for supplying steam to the tub 2 by
using the first steam nozzle 42 in the front side of the tub;
and a second steam step for supplying steam to the tub
2 by using the second steam nozzle 43 in the rear side
of the tub 2.

[0102] The first steam step and the second steam step
may be performed simultaneously or selectively.

[0103] The steam generated in the pump 8 may be
supplied to the tub 2 via the injection arms 711, 713 and
715 by the driving of the impeller 85.

[0104] In other words, the pre-steam supply step
(8324) may include a third steam step for supplying stem
by using one or more of the injection arms 711, 713 and
715 provided in the tub 2.

[0105] The conventional dishwasher supplies water to
the tub to supply steam before the washing cycle and
then heats the heater provided on a bottom surface of
the tub to generate steam. Hence, the water supplied to
the tub is drained to perform the washing cycle and wash
water is re-supplied to the tub.

[0106] However, the conventional dishwasher has a
disadvantage of draining the water remaining in the tub
after failing to be heat-exchanged into steam before sup-
plying wash water for the washing cycle. First, the heated
heater is driven to drain the water before the heater is
chilled and it is likely to damage the heater. Second, re-
maining water is drained and new wash water is supplied
so that water usage could increase. Finally, relatively
much energy is used in case of heating the wash water
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and that the overall washing time could increase disad-
vantageously.

[0107] To solve such disadvantages, according to the
control method of the dishwasher in accordance with the
present disclosure, the main-wash water supply step
(S342) supplies wash water to the sump 3 for the main-
washing step (S340), without drainage of the water which
remains after condensed or failed to be exchanged into
steam during the pre-steam supply step (S324).

[0108] Accordingly, the control method of the dish-
washer in accordance with the present disclosure may
prevent damage to the pump heater 83 which might be
caused by the overheating after getting exposed and re-
duce water use, because the remaining water is used as
wash water. Also, the control method may economize in
energy and time in case the wash water is heated to a
preset temperature by using the residual heat of the re-
maining water.

[0109] When generating and supplying steam, the pre-
steam supply step (S324) may set an optimal value by
experimentally adjusting the heating time and tempera-
ture of the pump heater 83 for the steam water to remain
in the pump 8.

[0110] Itis preferred that the water level of the remain-
ing water in the sump 9 or the pump 8 is 1cm from the
bottom of the pump 8.

[0111] The main-washing step (S340) is the step for
actually removing foreign substances or food scraps from
the washing objects or dishes. In other words, the main-
washing step (S340) supplies the wash water containing
dishwashing liquid and washes the dishes as the washing
objects.

[0112] The amount of the wash water supplied in the
main-wash water supply step (S342) is larger than the
amount of the water supplied to the sump 3 in the pre-
steam water supply step (S322). Alevel of the wash water
supplied in the main-wash water supply step (S342) is
higher than the steam outlet hole 843. More specifically,
it is preferred that the water is supplied to the sump 3 or
the pump 8 to a water level or more at which the com-
munication hole 86 provided in the sump partition wall
84 is submerged. In other words, the amount of the wash
water supplied in the main-wash water supply step
(S342) may be approximately 2.2L.

[0113] In the main-wash water injecting step (S344),
the impeller 85 is put into operation to rotate and the
water filled in the first chamber (C1) flows upward to the
wash water outlet hole 845 provided in the second cham-
ber (C2) via the communication hole 86 and injected to
the washing objects held in the tub 2 via the injection
arms 711, 713 and 715. The foreign substances remain-
ing on the washing objects are removed by the water
pressure of the wash water injected from the injection
arms 711, 713 and 715 and the wash water containing
the foreign substances fall to the lower portion of the tub
2 to be filtered by the collect hole 331 of the sump cover
33. Only the wash water having the foreign substances
filtered therefrom is supplied to the sump 3 and re-inject-
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ed from the pump 8 via the injection arms 711, 713 and
715 to be circulated.

[0114] In this instance, the pump heater 83 is heated
to heat the circulated wash water and the heated wash
water is injected via the injection arms 711, 713 and 715.
[0115] The main-wash water drainage step (S346) for
draining the wash water stored in the sump 3 and the
sump 8 after the main-wash water injecting step (S344)
by using the drainage path 313 and the drainage pump
314 may be provided.

[0116] In the main-wash water drainage step (S346),
all of the wash water stored in the sump 3 and the pump
8 is drained. The wash water collected in the sump 3 and
the pump after the main-wash water injecting step (S344)
is the contaminated wash water containing many foreign
substances or food scraps.

[0117] Meanwhile, the rinsing cycle (S400) includes a
rinse water supply step (S402) for supplying rinse water
to the sump 3; a rinse water circulating step (S404) for
injecting the rinse water to the injection arms 711, 713
and 715 by using the pump 8; and arinse water drainage
step (S406) for draining the rinse water from the sump 3.
[0118] When rinse water is supplied to the sump 3 in
the rinse water supply step (S402), the impeller 85 is
rotated to move the water stored in the first chamber (C1)
toward the second chamber (C2) and the waterisinjected
into the tub 2 via the injection arms 711, 713 and 715.
The rinse water circulating step (S404) rotates the im-
peller 85 for a preset time period to drop the foreign sub-
stances stuck on the washing objects. After that, the rinse
water drainage step (S406) drains the rinse water stored
in the sump 3 and the pump 8. The rinsing cycle (S400)
supplies water to the sump 3 and the rinse water injected
via the injection arms 711, 713 and 715 contains no dish-
washing liquid. The rinsing cycle (S400) is repeatedly
performed two through four times, to remove the foreign
substances and dishwashing liquid which might remain
on the dishes.

[0119] The rinse water circulating step (S404) heats
the pump heater 83 and heats the rinse water supplied
from to the tub 2 to supply heated water.

[0120] In the rinse water drainage step (S406), the
rinse water stored in the sump 3 and the pump 8 is
drained. In case of re-supplying the steam water (as
main-wash water) in the main-washing cycle (S300),
some water remains to generate steam, not draining all
of the steam water, and the damage to the pump heater
83 caused by overheat may be prevented. Also, residual
heat may be used and then the energy consumption may
be reduced in the main-washing step (S340). However,
in the rinsing cycle (S400), the rinse water supplied to
the pump 8 sufficiently is heated and there is no concern
that the pump heater 83 is overheated too much, so that
the pump heater 83 may not overheated to generate heat-
ed water. Accordingly, in the rinsing cycle (S400), the
rinse water drainage step (406) drains the rinse water
from the sump 3 and the pump 8 and a steam drying
cycle (S500), which will be described in detail later) sup-
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plies clean steam to the tub.

[0121] The control method of the dishwasher in accord-
ance with one embodiment of the present disclosure in-
cludes the steam drying cycle (S500) performed between
the rinsing cycle (S400) and the normal drying cycle
(S600).

[0122] The steam drying cycle (S500) makes internal
circumferences/conditions of the tub 2 high-temperature
humid and heats the washing objects by injecting steam
toward the washing objects in such high temperature hu-
mid circumferences/conditions. The steam drying cycle
(S500) is the cycle for vaporizing condensation or water
drop on the washing objects and drying the washing ob-
jects, while the heated washing objects get chilled.
[0123] The conventional dishwasher includes the final
rinsing cycle forinjecting highly heated water to the wash-
ing objects to dry them after the rinsing cycle and raise
the temperature of the washing objects. After that, water
drop is vaporized while the heated washing objects get
chilled. However, too much water has to be heated to
heat the washing objects and energy consumption as
well as water consumption rises disadvantageously.
[0124] However, the dishwasher in accordance with
the present disclosure dries the washing objects by sup-
plying steam, not water. Accordingly, a small amount of
water is boiled only to raise the temperature inside the
dishwasher to a preset value proper to dry the washing
objects. The dishwasher in accordance with the embod-
iments of the present disclosure may economize in en-
ergy and water consumption and reduce the overall
washing time. Also, it may prevent damage to the coating
on the dishes by injecting high-temperature water and
realize the high-temperature internal circumferenc-
es/conditions by injecting steam.

[0125] After the rinsing step (S400), the steam drying
cycle (S500) includes a drying steam water supply step
(S502) for supplying drying steam water; and a drying
steam supply step (S504) for supplying steam to the tub
2.

[0126] In the drying steam water supply step (S502),
a small amount of water is supplied to the sump 3 and
the pump 8 and a water level of the steam water supplied
to the drying steam water supply step (S502) is lower
than the steam outlet hole and as high as or higher than
1cm from the bottom of the pump 8. Specifically, the
amount of the steam water supplied in the drying steam
water supply step (S502) may be around 0.8 litres.
[0127] The rinsing cycle (S400) drains the rinse water
and the steam drying cycle (S500) re-supplies drying
steam water. In other words, the rinsing cycle (S400) and
the steam drying cycle (S500) are separated and provid-
ed asindependent cycles. Accordingly, the rinsed dishes
become dry sanitarily. When only the steam drying cycle
(S500) is performed without the rinsing cycle (S400), the
dishes washed and rinsed by the user may be dried by
using the steam and an auxiliary cycle, for example, a
sterilizing course may be realized advantageously.
[0128] The control of the pre-steam step (S320) men-
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tioned above may be applied to the control of the steam
drying cycle (S500) as itis. In other words, the control of
the pre-steam water supply step (S322) described above
may be applied to the drying steam water supply step
(8502) and the control of the pre-steam supply step
(S324) described above may be applied to the drying
steam supply step (S504). Accordingly, the detailed de-
scription of the drying steam water supply step (S502)
and the drying steam supply step (S504) is repeated and
will be omitted accordingly.

[0129] The steam drying cycle (S500) may further in-
clude a drying steam water drainage step (S506) for
draining the water (steam water) stored in the sump 3
and the pump 8. After the drying steam water drainage
step, the dishwashing is complete and no steam or wash
water needs to be supplied to the tub. Accordingly, the
water stored in the pump 8 and the sump 3 is drained to
prevent reproduction of microbes.

[0130] FIG. 4 is a block diagram illustrating a method
of suppling steam water to generate steam in the control
method of the dishwasher in accordance with one em-
bodiment.

[0131] The pre-steam step (S320) and the steam dry-
ing cycle (S500) supply steam to the tub. To generate
steam, steam water is supplied to the sump. Hereinafter,
a control method of supplying steam water to the sump
3 in the pre-steam water supply step (S322) or the drying
steam water supply step (S502) will be described. The
description which will be described here from may be
applied to both the pre-steam water supply step (S322)
and the drying steam water supply step (S502). On ex-
planation sake, references and terminology of the steam
water supply step (S322 and S502) will be used.
[0132] AsshowninFIG.4,the steam watersupply step
(8322 and S502) includes a first water supply step (S10)
for supplying wash water to the sump 3 to wash the sump
3 and the pump 8; and a first drainage step (S30) for
draining the supplied water.

[0133] If the steam water stored in the sump 3 or the
pump 8 contains foreign substances and has a high con-
tamination level, the pump heater 83 has to be heated
too much to generate steam. In this instance, a desired
amount of steam cannot be generated or the supplied
steam is likely to become contaminated enough to con-
taminate the dishes. Accordingly, wash water is supplied
to the sump 3 and the water held in the sump 3 or the
pump 8 is diluted and the water containing foreign sub-
stances is drained in the first drainage step (S30) so as
to wash the sump 3 and the pump 8.

[0134] Afirstcirculating step (S20) may be further pro-
vided between the first water supply step (S10) and the
firstdrainage step (S30). In the first circulating step (S20),
foreign substances stuck on a surface of the tub or the
dishes are removed by injecting wash water into the tub
2 via the injection arms 711, 713 and 715.

[0135] The steam water supply step (S322 and S502)
in accordance with one embodiment may include the first
water supply step (S10) and the first drainage step (S30),
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and selectively include the first circulating step (S20). In
this instance, the water supply is performed in the first
water supply step (S10) until its water level becomes
higher than the steam outlet hole 843, preferably, per-
formed to fill the storage 31 of the sump 3 with water to
dilute the water stored in the sump and the pump. In the
first drainage step (S30), the wash water supplied in the
first water supply step is drained and all of the supplied
wash water is not drained and the water is drained to a
water level which is lower than the steam outlet hole 843
in the pump 8 and as high as 1cm from the bottom of the
pump to generate steam. Accordingly, steam is generat-
ed by using the remaining water in the pump 8. Compared
with a case in which the first water supply step (S10) is
not performed, cleaner stem is generated and supplied
and the amount of the water used in the washing may be
minimized.

[0136] Meanwhile, the steam water supply step (S322
and S502) in accordance with another embodiment in-
cludes the first water supply step (S10) and the first drain-
age step (S30), and selectively include the first circulating
step (S20). The water supply is performed in the first
water supply step (S10) until its water level becomes
higher than the steam outlet hole 843, preferably, per-
formed to fill the storage 31 of the sump 3 with water to
dilute the water stored in the sump and the pump. In the
first drainage step (S30), all of the wash water supplied
in the first water supply step is drained and the contam-
inated wash water is removed from the sump and pump.
After that, a second water supply step (S40) is further
provided. In the second water supply step (S40), steam
water is supplied to generate steam until its water level
becomes lower than the steam outlet hole 843 in the
pump 8 and as high as and higher than 1cm from the
bottom of the pump. Accordingly, clean steam may be
generated and supplied, compared with the steam gen-
erated in the steam water supply step (S322 and S502)
in accordance with the embodiment mentioned above.
[0137] Meanwhile, the normal drying cycle (S600) may
supply no steam to the washing objects and dry them.
[0138] Before the normal drying cycle (S600), steam
is supplied to the washing objects and the washing ob-
jects are heated. A drying method for drying the heated
washing objects is classified into an exhaustion type dry-
ing method and a circulation type drying method.
[0139] According to the exhaustion type, after the nor-
mal drying cycle (S600) is complete, the door 13 is
opened automatically to exhaust steam and humid air
outside the washing space 21 through the opening 11 or
an exhaustion duct (not shown) in communication with
the tub 2 and an exhaustion valve (not shown) for opening
and closing the exhaustion duct (not shown) are further
provided. After the steam drying cycle (S500) is com-
plete, a first drying step (not shown) may be performed
for exhausting steam and humid air outside via the ex-
haustion duct (not shown) by opening the exhaustion
valve (not shown).

[0140] According to the circulation type drying method,
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the dishwasher may include a circulation duct 202 having
both sides which are in communication with the tub 2; a
dehumidifier 204 provided in the circulation duct and con-
densing humid air; a heating mechanism 206 provided
in the circulation duct 202 and heating the air condensed
by the dehumidifier; and a circulation fan 208 provided
in the circulation duct 202 and blowing the air heated by
the heating mechanism 206 to the tub.

[0141] In this instance, the normal drying cycle (S600)
may include a second drying step (not shown) for circu-
lating internal air of the tub 2 through the circulation duct
202 by driving the circulation fan 208 after the steam
drying cycle (S500) and supplying dry air to the tub by
condensing the humid air circulating in the circulation
duct 202 by using the dehumidifier 204. Accordingly, no
hot heated air is exhausted outside the dishwasher and
there is no risk of the user’s burns. No exhaustion duct
is provided and it becomes easier to install the dishwash-
er advantageously.

[0142] Moreover, the normal drying cycle (S600) may
further include a third drying step (not shown) for heating
the air dried in the dehumidifier 204 by using the heating
mechanism 206 and supplying the heated hot air to the
tub. Accordingly, the overall dry time may be reduced in
the illustrated drying time and the hot food loaded on the
warm-stated plate or dish dried by the hot air will not
become cold, compared with the conventional drying cy-
cle for supplying air to the tub.

[0143] Meanwhile, the control method of the dishwash-
er in accordance with one embodiment may further in-
clude a pre-washing cycle (S200).

[0144] The pre-washing cycle (S200) injects wash wa-
ter which is not mixed with dishwashing liquid to the wash-
ing objects and removes the relatively large foreign sub-
stances stuck on the washing objects or dishes before
the main-washing cycle (S300). Even in the pre-washing
cycle (S200), the pump heater 83 is heated to heat the
wash water and the heated water is injected via the in-
jection arms.

[0145] FIG. 6 is a diagram illustrating several embod-
iments of courses and options for the control method of
the dishwasher in accordance with the present disclo-
sure.

[0146] ReferringtoFIGS. 1,3 and6, the control method
of the dishwasher in accordance with one embodiment
may include a course/option selecting step (S100) for
selecting one or more preset courses or options.
[0147] The dishwasher includes a control panel 14
having a course selecting unit 16 for selecting one of
preset courses; an option selecting unit 17 for adding a
steam option even when the selected course is a non-
steam course. The control panel 14 is provided in a top
or an upper area of a front surface of the dishwasher.
[0148] The control panel 14 may include a display unit
15 and the display unit 15 displays the course selected
from the course selecting unit 16 and the option selected
from the option selecting unit 17 to provide the user with
the information about the selected course and option.
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[0149] The course selecting unit 16 includes a steam
use course (st) using steam to wash washing objects or
dishes; and a non-steam course (stn) not using steam.
The non-steam course (stn) includes a normal washing
course (stn-nor) which will be described later. The steam
course (st) includes a pre-steam course (st-c1), a steam
drying course (st-c2) and a steam course (st-c3).
[0150] Referring to FIG. 6, the pre-steam course, the
steam drying course and the steam course will be de-
scribed in detail.

[0151] When the normal washing course (stn-nor) is
selected in the course/option selecting step (S100), the
normal washing course (stn-nor) configured of the main-
washing cycle (S300) (or the main-washing step (S340)),
the rinsing cycle (S400) and the normal drying cycle
(S600), which supply no steam, is implemented. In this
instance, while the high-temperature rinse water heated
in the final rinsing step of the rinsing cycle is injected to
the washing objects, the heated washing objects become
chilled and water drop is vaporized from surfaces of the
washing objects to dry the washing objects.

[0152] When the pre-steam course (st-c1) is selected
in the course/option selecting step (S100), the pre-steam
course (st-c1) configured in the main washing cycle
(S300) (or the pre-steam step (S320) and the main wash-
ing step (S340)), the rinsing cycle (S400) and the normal
drying cycle (S600), which supply steam, isimplemented.
[0153] Also, when the steam drying course (st-c2) is
selected in the course/option selecting step (S100), the
steam drying course (st-c2) configured in the main-wash-
ing cycle (S300)(or the main-washing step (S340)), the
rinsing cycle (S400), the steam drying cycle (S500) and
the normal drying cycle (S600), which supply no steam.
is implemented. Accordingly, steam is supplied to the
washing objects to heat them and the heated washing
objects are dried by using evaporation heat while getting
chilled.

[0154] When the steam course (st-c3) is selected in
the course/option selecting step (S100), the steam
course (st-c3) configured of the main washing cycle
(S300) (orthe pre-steam step (S320) and the main-wash-
ing step (S340)), the rinsing cycle (S400) and the normal
drying cycle (S600), which supply steam, isimplemented.
[0155] Meanwhile, even though the course selected in
the course/option selecting step (S100) is the non-steam
course (stn), steam may be supplied to the tub according
to the user’s selection from the option selecting unit 17.
The option selection unit may include a first option (stn-
01) performing the pre-steam step (S320); a second op-
tion (stn-02) performing the steam drying cycle (S500);
and a third option (stn-03) performing the pre-steam step
(S320) and the steam drying cycle (S500). Accordingly,
even when the normal washing course (stn-nor) is se-
lected inthe course/option selecting step (S100), the user
may select one of the first through third options from the
option selecting unit 17 during the normal washing course
(stn-nor) to inject steam to the washing objects and en-
hance washing efficiency.



19 EP 3 187 089 A1 20

[0156] FIG. 5 is a block diagram illustrating a steam
refresh course provided in a control method of the dish-
washer in accordance with another embodiment. Refer-
ring to FIGS. 5 and 6, the steam refresh course (st-re)
will be described.

[0157] The steam refresh course (st-re) as the control
method of the dishwasher in accordance with this illus-
trated embodiment may include the rinsing cycle (S400)
for rinsing the washing objects by injecting wash water;
the steam drying cycle (S500) for drying the washing ob-
jects by supplying steam; and the normal drying cycle
(S600) for drying the washing object without supplying
steam.

[0158] The steam refresh course (st-re) may not in-
clude the washing cycle for washing the washing objects
before the rinsing cycle (S400). The steam refresh course
is the course for removing dust from the dishes not used
for a long time or removing the foreign substances that
are able to be rinsed by only using water without dish-
washing liquid or warming up the dishes before loading
food.

[0159] The detailed description of the rinsing cycle
(S400), the steam drying cycle (S500) and the normal
drying cycle (S600) is equal to those of the control method
in accordance with the embodiment mentioned above.
Accordingly, the repeated description is omitted and dif-
ferences will be described hereinafter.

[0160] Therinsingcycle (S400) may include afirstrins-
ing step (S420) for injecting rinse water at a first preset
temperature for a first preset time period; and a second
rinsing step (S440) for injecting rinse water at a second
preset temperature for a second preset time period.
[0161] In the first rinsing step (S420) and the second
rinsing step (S440), water is supplied to the sump 3 and
the pump 8 is driven only to inject the water via the in-
jection arms for a preset time period, also, the water
stored in the sump and the pump is controlled to be
drained.

[0162] The first rinsing step (S420) is configured to
supply the water received from an external water supply
source. A water level of the supplied water is as high as
or higher than the sump partition wall 84. The supplied
water is injected into the tub 2 via the wash water outlet
hole 845 by the rotation of the impeller 85. In the first
rinsing step (S420), the water is injected only via the top
arm 715. The first preset temperature is the temperature
of the water supplied from the external water supply
source and the first preset time period is approximately
60 seconds. Accordingly, it can be said that the first rins-
ing step is the pre-rinsing step. As warm water is supplied
from the external water supply source in North America,
the first rinsing cycle provided in the dishwasher manu-
factured for use in North America is able to gain an effect
of raising the temperature of the washing objects a little
bit.

[0163] Meanwhile, the second rinsing step (S440) is
configured to actually rinse the washing objects. In the
second rinsing step (S440), water is injected to the wash-

10

15

20

25

30

35

40

45

50

55

1"

ing objects while the upper arm 711 and the lower arm
713 arerotated. The second preset temperature is higher
than the first preset temperature and the second preset
time period is longer than the second preset time period.
Accordingly, the second rinsing step (S440) is able to
gain an effect of actually washing off dust from the wash-
ing objects.

[0164] The second rinsing step (S440) may include a
rinse water heating step (not shown) for heating water to
the second preset temperature by using the pump heater
83. Specifically, the second preset temperature is ap-
proximately 45 °C and the second preset time period is
approximately 240 seconds.

[0165] Meanwhile, the rinsing cycle (S400) may further
include a third rinsing cycle (S460) for injecting rinse wa-
ter at a third preset temperature for a third preset time
period.

[0166] The third preset temperature is lower than the
second preset temperature, specifically, equal to the first
preset temperature. In other words, water is supplied to
the sump (S460) in the third rinsing step (S460) and the
waterinjected to the tub 2 by the pump 8 means the water
is not heated by the pump heater 83. Accordingly, the
pump heater 83 driven to heat the water is chilled in the
second rinsing step (S440) and the overheat of the pump
heater is prevented. Unless the third rinsing step (S460)
is performed after the water is drained from the sump
and the pump, it means that all of the water stored in the
pump 8 is drained and the pump heater 83 exposed to
air is likely to become overheated and damaged or result
in a fire hazard.

[0167] The third preset time period is shorter than the
second preset time period. Specifically, the third preset
time period is equal to the first preset time period, ap-
proximately 60 seconds. That is because it takes much
time to chill the overheated pump heater 83.

[0168] The third rinsing step (S460) injects water via
the top arm 715, similar to the first rinsing step (S420),
and the injected water functions to chill the washing ob-
jects.

[0169] Thedishwasherinaccordance with the illustrat-
ed embodiment includes a control panel 14 having a
course selecting unit 16 for selecting one of preset cours-
es; and an option selecting unit 17 for adding steam to
the course selected from the course selecting unit.
[0170] The control method of the dishwasherin accord-
ance with the illustrated embodiment may include a
course/option selecting step (S100) for selecting one of
the preset courses to wash washing objects or adding
steam to the selected course.

[0171] When asteamrefresh course (st-re) is selected
in the course/option selecting step, the rinsing cycle
(S400), the steam drying cycle (S500) and the normal
drying cycle (S600) are performed as the steam refresh
course.

[0172] After the steam refresh course (st-re), the dust
stuck on the dishes or washing objects is controlled and
washed off without using dishwashing liquid. According-
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ly, the overall duration time is relatively short and the
dishes are sterilized and dried by steam so that there
may be almost no water stain and they can be warmed up.
[0173] There has therefore been disclosed a control
method of a dishwasher comprising: a main-washing cy-
cle for washing one or more washing objects which are
held in a tub (2); a rinsing cycle for rinsing the washing
objects washed in the main-washing cycle by injecting
wash water; a normal drying cycle for drying the washing
objects rinsed in the rinsing cycle, wherein the main-
washing cycle comprises a pre-steam water supply step
for supplying steam water to a sump (3) so as to supply
steam to the tub (2); a pre-steam supply step for gener-
ating steam by heating a heater and supplying the steam
to the tub (2); a main-wash water supply step for supply-
ing wash water for washing to the sump (3), without drain-
ing the steam water supplied to the sump (3); a main-
washing step for washing the washing objects by circu-
lating the supplied wash water; and a main-wash water
drainage step for draining the wash water.

[0174] The foregoing embodiments are merely exem-
plary and are not to be considered as limiting the present
disclosure. The present teachings can be readily applied
to other types of methods and apparatuses. This descrip-
tionis intended to be illustrative, and not to limit the scope
of the claims. Many alternatives, modifications, and var-
iations will be apparent to those skilled in the art. The
features, structures, methods, and other characteristics
of the exemplary embodiments described herein may be
combined in various ways to obtain additional and/or al-
ternative exemplary embodiments. As the present fea-
tures may be embodied in several forms without depart-
ing from the characteristics thereof, it should also be un-
derstood that the above-described embodiments are not
limited by any of the details of the foregoing description,
unless otherwise specified, but rather should be consid-
ered broadly within its scope as defined in the appended
claims, and therefore all changes and modifications that
fall within the metes and bounds of the claims, or equiv-
alents of such metes and bounds, are therefore intended
to be embraced by the appended claims.

Claims

1. A dishwasher control method comprising
a main-washing cycle (S300) for washing one or
more washing objects which are held in a tub (2);
arinsing cycle (S400) for rinsing the washing objects
washed in the main-washing cycle by injecting wash
water;
a normal drying cycle (S600) for drying the washing
objects rinsed in the rinsing cycle,
wherein the main-washing cycle (S200) comprises,
a pre-steam water supply step (S322) for supplying
steam water to a sump (3) so as to supply steam to
the tub (2);
apre-steam supply step (S324) for generating steam
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from the steam water by heating a heater (83) and
supplying the steam to the tub (2);

a main-wash water supply step (S342) for supplying
wash water for washing to the sump (3), without
draining the steam water supplied to the sump (3);

amain-washing step (S344) for washing the washing
objects by circulating the supplied wash water; and
a main-wash water drainage step (S346) for draining
the wash water.

The dishwasher control method of claim 1, wherein
the amount of the steam water supplied in the pre-
steam water supply step is smaller than the amount
of the wash water supplied in the main-wash water
supply step.

The dishwasher control method of claim 1 or 2,
wherein the dishwasher comprises,

a pump (8) for supplying the wash water stored in
the sump (3) to an injection arm (711, 713, 715);

a pump heater (83) provided in the pump and for
heating the wash water; and

a steam outlet hole (843) provided in the pump for
exhausting steam, and

wherein the pre-steam water supply step comprises
supplying steam water to a water level lower than
the steam outlet hole (843).

The dishwasher control method of claim 3, wherein
the main-wash water supply step comprises supply-
ing wash water to a water level higher than the steam
outlet hole (843).

The dishwasher control method of any preceding
claim, wherein the pre-steam supply step (S324)
comprises,

a first steam step for supplying steam from a front
side of the tub by using a first steam nozzle (42);
and/or

a second steam step for supplying steam to the tub
by using a second steam nozzle (43).

The dishwasher control method of claim 5, wherein
the pre-steam supply step comprises,

a third steam step for supplying steam by using one
or more of injection arms (711, 713, 715) provided
in the tub (2).

The dishwasher control method of any preceding
claim, wherein the main-washing cycle (S300) in-
jects the wash water mixed with dishwashing liquid
toward the washing objects, and

the control method comprises a pre-washing cycle
(S200) for injecting the wash water mixed with no
dishwashing liquid to the washing objects, before the
main-washing cycle.

The dishwasher control method of any preceding
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claim, further comprising:

a steam drying cycle (S500) after the rinsing cy-
cle (S400), the steam drying cycle comprising:

adrying steam water supply step (S502) for
supplying drying steam water so as to dry
the washing objects; and

a drying steam supply step (S504) for sup-
plying steam to the tub.

The dishwasher control method of any of claims 1
to 7 or of claim 8, wherein the pre-steam water supply
step or the drying steam water supply step compris-
es,

a first water supply step (S10) for supplying wash
water to the pump (8) so as to wash the sump (3)
and the pump (8); and

a first drainage step (S30) for draining the supplied
wash water.

The dishwasher control method of claim 9, further
comprising:

afirst circulating step (S20) for circulating wash
water inside the sump and the pump by driving
the pump and washing internal spaces of the
sump and pump, before the first drainage step.

The dishwasher control method of claim 9 or 10, fur-
ther comprising:

a second water supply step (S40) for supplying
steam water for generating steam to the sump,
after the first drainage step (S30),

wherein the first drainage step (S30) drains all
of the wash water supplied in the first water sup-
ply step (S10).

The dishwasher control method of any preceding
claim, further comprising:

a course/option selecting step (S100) for select-
ing a course or an option for adding steam to
the selected course, before the main-washing
cycle.

The dishwasher control method of claim 12, wherein
steam is supplied by selecting an option for steam
inthe course/option selecting step, evenwhen anon-
steam course is selected.

The dishwasher control method of claim 12, wherein
when a steam course is selected in the course/option
selecting step, the steam course is implemented and
configured in at least one of the main washing cycle,
the rinsing cycle, the steam drying cycle and the nor-
mal drying cycle which supply steam.
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15. The dishwasher control method of claim 12, wherein

when a steam drying course is selected, the steam
drying course is implemented and configured in at
least one of the main-washing cycle, the rinsing cy-
cle, the steam drying cycle and the normal drying
cycle.

16. A dishwasher comprising:

a tub (2) providing a washing space for dishes;
one or more injection arms (711, 713, 715) for
injecting wash water to the tub (2);

a sump (3) to store wash water; and

a pump (8) for supplying the wash water stored
inthe sump (3) to atleast one injection arm (711,
713, 715);

the dishwasher being configured to operate ac-
cording to the method of any of claims 1 to 15.
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FIG. 3
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FIG. 4
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FIG. 6
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