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(54) Dishwasher and controlling method of the same

(57) Dishwashers and methods of control for opera-
tion of dishwashers are disclosed. The dishwasher can
include one or more racks in a washing compartment for
placing used dishes having foreign matter, such as food
and drink, and unused dishes having relatively little or no
foreign matter and varying washing loads. Operation of

the dishwasher can include wash, water drain and sup-
ply, and rinse cycles. During the cycles, preheating of a
steam generator, water draining and supplying, steam
supplying, and water spraying can occur and partially or
fully overlap. The dishwasher can reduce excessive
washing of dishes having small washing loads and im-
prove power and water consumption.
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Description

CROSS REFERENCE TO RELATED APPLICATION

�[0001] This application claims the benefit of Korean
Patent Application No. 10-2008-0081796, filed on August
21, 2008, which is hereby incorporated by reference as
if fully set forth herein.

BACKGROUND OF THE DISCLOSURE

Field of the Disclosure

�[0002] The present disclosure generally relates to
dishwashers. In particular, the present disclosure relates
to controls for a dishwasher which improves washing ef-
ficiency and speed when used or dirty and new or clean
dishes are washed together.

Discussion of the Related Art

�[0003] A conventional dishwasher is a machine that
sprays washing water on dishes placed in a tub to remove
foreign matter, such as food scraps left on the dishes.
Generally, the dishwasher is operated based on a wash-
ing cycle that sprays washing water mixed with detergent
in a tub that contains dishes, in order to remove foreign
matter left on the dishes. The dishwasher may also heat
the washing water to improve performance. Typically,
after the washing cycle, a rinsing cycle occurs which
sprays washing water that is not mixed with the detergent
in the tub to remove any remaining foreign matter. After
the washing cycle, a drying cycle takes place, which dries
the dishes.
�[0004] Typically, more than one spraying arm and at
least one rack (for placing dishes, which need to be
washed) are provided in a single tub of the conventional
dishwasher. For example, a dishwasher usually has an
upper rack and a lower rack in a bi-�level configuration
within the tub. A number of holders are then provided on
the upper rack, which hold small dishes, such as small
cups with a small washing load, and a smaller number
of holders are provided on the lower rack, which hold
large dishes, such as dinner dishes or large bowls with
a larger washing load. An upper spraying arm and a lower
spraying arm are then provided which spray washing wa-
ter at the upper and lower racks, respectively.
�[0005] Often, users of a dishwasher desire to wash
new dishes, which may be purchased recently and
washed during the manufacturing process, as well as old
dishes, which may be washed after a prior use. The rea-
sons for rewashing new (referred to herein alternatively
as "clean dishes" and "unused dishes") and old dishes
(referred to herein alternatively as "dirty dishes" and
"used dishes") can vary, but may include bacteria growth
or dust collecting during storage or distribution. Typically,
unused dishes include relatively little foreign matter com-
pared to dishes used at meals and thus have substantially

different washing loads. Unfortunately, the conventional
dishwasher is not well- �suited for washing unused dishes
with used dishes. For example, it may be an inefficient
use of time and energy to wash used dishes, which have
a large washing load, with unused dishes, which have a
small washing load in the same dishwasher (and in par-
ticular, the same washing compartment).

SUMMARY OF THE DISCLOSURE

�[0006] The present disclosure is generally directed to
a dishwasher that improves washing efficiency and meth-
ods of control and operation of the dishwasher. In some
embodiments, used and unused dishes having varying
washing loads can be washed in a single washing com-
partment of the dishwasher.
�[0007] Advantages and features of the invention in part
may become apparent in the description which follows
and in part may become apparent to those having ordi-
nary skill in the art upon examination of the following or
may be learned from practice of the embodiments de-
scribed herein. The advantages and features of the em-
bodiments of the present invention may be realized and
attained by the structures and processes described in
the written description, the claims, and in the appended
drawings.
�[0008] To achieve these and other advantages and in
accordance with the purpose of the present disclosure,
as embodied and broadly described herein, a controlling
method of a dishwasher including a washing compart-
ment, a sump configured to contain water, a sump heater
configured to heat the water, a steam generator, and at
least one spraying arm is provided. The method may in-
clude performing a washing cycle by spraying water to-
ward a rack provided in the washing compartment by
using the spraying arm; draining water contained in the
sump after being used in the washing cycle and supplying
new water to the sump; preheating the steam generator
during the draining, supplying, or draining and supplying;
and rinsing including spraying steam to the washing com-
partment and spraying water by using the spraying arm,
the spraying of the steam and the spraying of the water
being performed sequentially.
�[0009] In exemplary embodiments, the sump heater
may be turned on in the performing of the washing cycle
and the rinsing. In addition, the sump heater may be
turned on for the temperature of the sump heater to be
over a preset first temperature during the rinsing. The
first temperature may be between 60°C and 64°C. The
preheating of the steam generator may be performed si-
multaneously with at least one of draining water and sup-
plying new water. The steam generator may be preheat-
ed for 2 to 4 minutes.
�[0010] In an embodiment, a controlling method of a
dishwasher including a washing compartment, a sump
configured to contain water, a sump heater configured
to heat the water, a steam generator, and at least one
spraying arm may be provided. The controlling method
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may include performing a washing cycle by spraying wa-
ter to an upper rack and a lower rack provided in the
washing compartment by using an upper spraying arm
and a lower spraying arm, respectively. Having the sump
heater in a turned on state during the washing cycle.� Rins-
ing by spraying steam generated at the steam generator
into the washing compartment continuously, after drain-
ing the water used in the washing cycle and supplying
new water, and spraying water to the washing compart-
ment by using the upper spraying arm and the lower
spraying arm alternately; and drying dishes placed in the
rack.
�[0011] In some embodiments, the steam generator
may be preheated during the draining water contained
in the sump and the supplying new water. A steam heater
provided in the steam generator may be preheated for 2
to 4 minutes.
�[0012] In an embodiment, a dishwasher including a
washing compartment, at least one rack to hold dishes,
a sump configured to contain water, the sump including
a sump heater configured to heat the washing water may
be provided. The dishwasher may also include a steam
generator preheated for a predetermined time period,
where the preheating occurs simultaneously with at least
one of performing a washing cycle, draining water, and
supplying new water; and at least one spraying arm con-
figured to spray water toward the rack.
�[0013] In an embodiment, the steam can be sprayed
at the same time that the performing of the washing cycle
is complete, if the steam generator is preheated at the
same time that the performing of the washing cycle starts.
The steam may also be sprayed at the same time that
the draining water and the supplying water is complete
if the steam generator is preheated at the same time that
the performing of the washing cycle starts.
�[0014] In some embodiments, a controlling method of
a dishwasher including a washing compartment, a sump
configured to contain water, a sump heater configured
to heat the washing water, a steam generator and at least
one spraying arm may be provided. The controlling meth-
od may include performing a washing cycle, draining wa-
ter and supplying new water, and rinsing. The controlling
method may further include supplying steam to the wash-
ing compartment prior to the rinsing, where rinsing may
comprise spraying water into the washing compartment.
�[0015] In some embodiments, the supplying steam can
include a period overlapped (partially or fully) with the
draining water. The supplying of the steam may also in-
clude a period overlapped with the supplying new water.
In an embodiment, the supplying of the steam may be
continuously performed after the performing of the wash-
ing cycle. The steam generator may be preheated for a
preset time period before the supplying steam.
�[0016] According to embodiments of the present dis-
closure, washing efficiency of the dishwasher may be
improved when dishes with different washing loads, such
as used and unused dishes, are washed in a single wash-
ing compartment. Advantageously, the time taken to

wash the dishes can be reduced. In addition, the energy
and water consumption of the dishwasher can be re-
duced.
�[0017] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and should not be con-
strued as limiting the scope of the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0018] The accompanying drawings are included to
provide a further understanding of the disclosure, and
are incorporated herein and constitute a part of this ap-
plication. The drawings together with the description
serve to explain exemplary embodiments of the present
disclosure. In the drawings:
�[0019] FIG. 1 illustrates a sectional view of a dishwash-
er and controls, according to an embodiment of the in-
vention;
�[0020] FIG. 2 illustrates overall operation of a dish-
washer, according to an embodiment of the invention;
and
�[0021] FIGS. 3 and 4 illustrate exemplary methods that
may be employed to control the dishwasher of FIG. 1,
according to embodiments of the invention.

DESCRIPTION OF THE EMBODIMENTS

�[0022] Reference will now be made in detail to the spe-
cific embodiments of the present disclosure, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or like
parts.
�[0023] FIG. 1 depicts a sectional view of a dishwasher
and controls, according to an embodiment of the inven-
tion. The dishwasher can include a case 100, which de-
fines an exterior appearance, a door 120 for opening and
closing the case 100, and a control panel 130 mounted
on the case 100 or door 120 for operating the dishwasher.
The case 100 may include a washing compartment 150
having a tub 110. Dishes can be placed in the washing
compartment 150.
�[0024] In an embodiment, a sump 200 that may contain
washing water can be positioned under the tub 110. A
pump 210 and a filter (not shown) can be provided in the
sump 200. The pump 210 can pump the washing water
held in the sump 200. The filter can advantageously filter
contaminated water. In addition, a sump heater 290 may
be provided in the sump 200 to heat water inside the
sump 200.
�[0025] With continued reference to FIG. 1, a first water
supply pipe 250 and a water drain pipe 270 can be con-
nected with the sump 200. New clean water may be
drawn from an external water source through the first
water supply pipe 250 and the washing water inside the
sump 200 can be drained outside through the water drain
pipe 270. A first water supply valve 255 can be installed
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at the first water supply pipe 250 to control the supply of
the water to the sump 200.
�[0026] In some embodiments, at least one rack and
spraying arm may be provided in the tub 110, such as
inside the washing compartment 150, for example. When
dishes are placed on the rack, the pump 210 pumps water
and the spraying arm sprays the pumped water toward
the rack. As shown, an upper rack 160 and a lower rack
170 can be disposed in an upper portion and a lower
portion of the washing compartment 150, respectively.
In addition, an upper spraying arm 230 and a lower spray-
ing arm 220 can then be placed near the upper rack 160
and the lower rack 170 to spray the water pumped by the
pump 210 at each respective rack. Washing compart-
ment 150 may also include a top nozzle 240 in its upper
portion to spray the water pumped by the pump 210
downward.
�[0027] Dishwasher may include a steam generator 300
to supply steam to the washing compartment 150. Wash-
ing water may be circulated in the washing compartment
150 using the pump 210, and, for example, the lower
spraying arm 220 and/or upper spraying arm 230. In
some embodiments, steam generator 300 can be oper-
ated separately from the sump heater 290. As shown,
the steam generator 300 may be in communication with
the first water supply pipe 250. The steam generator 300
may be in communication with the washing compartment
150 via a steam supply pipe 280. A second water supply
valve 265 may be installed at a second water supply pipe
260 to control the supply of the water to the steam gen-
erator 300.
�[0028] Steam generator 300 can include a steam heat-
er 310 for heating the water supplied to the steam gen-
erator 300 and a water level sensor 320 for sensing a
water level inside the steam generator 300. The water
level sensor 320 may sense a low level and a high level
of water, for example. The low level can be predeter-
mined or set to protect the steam heater 310 of the steam
generator 300 and the high level can be predetermined
or set to prevent the water supplied to the steam gener-
ator 300 from overflowing. In addition, the steam gener-
ator 300 may include a steam supply valve (not shown)
for controlling the opening and closing of the steam sup-
ply pipe 280 so that the steam can be supplied to the
washing compartment 150 at various times or intervals.
�[0029] The sump 200 may include a pollution level sen-
sor (not shown) in a predetermined portion of the sump
200, which measures a pollution level of the washing
water circulated in the tub 110, for example. In an em-
bodiment, the door 120 may include an exhaust fan 190
and an exhaust duct 192 to exhaust damp air from the
washing compartment 150. In some embodiments, a
control unit 102, which controls the dishwasher, may be
operationally connected with the control panel 130, the
pump 210, and the steam generator 300.
�[0030] The controller 102 may control the dishwasher
in accordance with predetermined instructions stored in
a memory (not shown). The controller 102 may be oper-

ationally coupled with at least the control panel 130, the
washing pump 210, and the steam generator 300 so that
they may be operated in accordance with a user’s selec-
tion on the control panel 130.
�[0031] A variety of operational modes may be prede-
termined in the dishwasher. For example, an operational
mode of the dishwasher may be determined based on a
user’s selection or a type of a dish. In addition, the oper-
ational mode may be determined based on a pollution or
contamination level of a dish. Advantageously, when the
operational mode�(s) is determined, operating parame-
ters, such as the number of rotations per minute of the
motor or the amount of detergent can be selected based
on the determined operational mode.
�[0032] The method of controlling or operating the dish-
washer may include performing a washing cycle (W),
rinsing (R) cycle, and drying cycle. During the washing
cycle (W), food scraps on the dishes can be removed.
During the rinsing cycle (R), the dishes are rinsed. The
rinsing cycle (R) may occur after the washing cycle (W).
During the drying cycle, the moisture remaining on the
dishes can be removed. In addition, smaller cycles may
be performed within each of the washing, rinsing, or dry-
ing cycles and/or other cycles may be included.
�[0033] The dishwasher can include a washing com-
partment 150 having at least one rack to hold dishes,
such as upper rack 160 and lower rack 170, a sump 200,
which may be configured to contain water, and a steam
generator 300. In an embodiment, dishwasher can pre-
heat the steam generator 300 at substantially the same
time as performing a washing cycle (W) for a preset time
period, draining water, and/or supplying new water, or
using one or more spraying arms 220 and 230 to spray
water to at least one rack 160 and 170.
�[0034] Dishwasher may increase a temperature of
used and unused dishes to improve its efficiency and
speed. When the temperature of the dishes is increased,
food scraps on the dishes can also be soaked with water
or steam, and germs or bacteria on the dishes may be
removed. In an embodiment, during the washing cycle
(W) water heated by the sump heater 290 can be sprayed
at dishes placed in the washing compartment 150. In
addition, steam generated by the steam generator 300
can be supplied to the washing compartment 150.
�[0035] Of note, the use of steam can provide a more
efficient use of energy than spraying water that is heated
by the sump heater 290. This can occur because the
energy consumed by the sump heater 290 to heat the
water may be larger than the energy consumed by the
steam generator 300 to generate steam. The use of
steam during various cycles of the dishwasher, such as
a washing (W) or rinsing (R) cycle can economize the
amount of energy and water needed to operate the dish-
washer.
�[0036] In some embodiments, a heater inside the
steam generator 300 can preheat the steam generator
300 and/or water used to generate steam over the boiling
temperature for a predetermined period of time to gen-
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erate steam faster. This can be advantageous because
steam may not be generated at the moment the steam
generator 300 is switched into an on state to generate
steam. In an embodiment, when steam is not sprayed
substantially simultaneously with the start of the washing
cycle (W), the dishwasher can use the spraying arms 220
and 230 to spray water and at substantially the same
time it operates the sump heater 290 to heat the water
at a gradual or expedited pace.
�[0037] After the washing cycle (W) is complete, the
washing water used in the washing cycle (W) can be
drained. New water may then be supplied for the rinsing
cycle (R). During the rinse cycle (R), steam can be gen-
erated or supplied to the washing compartment 150 and
newly supplied water may be sprayed in the washing
compartment 150. For example, the steam generator 300
can be preheated for a predetermined time period so that
steam can be sprayed substantially simultaneously with
the start of the rinsing cycle (R). In an embodiment, the
predetermined time period can be two to four minutes.
In exemplary embodiments, an electric current can be
applied to an electric heater 310 provided in the steam
generator 300 to preheat it.
�[0038] Of note, the rinse cycle (R) can be performed
right after the wash cycle (W) is complete. It may be ad-
vantageous to allow preheating of the steam generator
300 for a predetermined time period substantially simul-
taneously with the performance of the washing cycle (W)
when this occurs.
�[0039] FIG. 2 illustrates overall operation of the dish-
washer, according to an embodiment of the invention,
including exemplary methods employed to control the
operation of the dishwasher. Generally, the exemplary
methods include performing a preliminary wash cycle (P),
a main washing cycle (W), and a rinsing cycle (R). The
exemplary methods can be used to control a dishwasher
so unused dishes having a substantially smaller washing
load than used dishes (having foreign matter from food
or drink) can be washed faster and more efficiently with
respect to time and energy, for example.
�[0040] As shown, the exemplary methods can include
a washing cycle (W) and a rinsing cycle (R). During the
washing cycle (W), the sump heater 290 can be operated
after the washing water is supplied to the washing com-
partment 150. The supplying of the water during the
washing cycle (W) may include spraying water using the
upper spraying arm 230 and/or the lower spraying arm
220. The spraying of water by the upper 230 and lower
220 spraying arms can be alternately repeated for a pre-
determined time period (hereinafter, "alternate upper and
lower spraying"). For example, the alternate upper and
lower spraying may be repeated alternately or sequen-
tially for one or more predetermined time periods.
�[0041] The water used during the washing cycle can
be supplied from an external water source. An external
water source may include a city or household water sys-
tem connected to first water supply pipe 250, and may
also include the sump 200. The supplied water may be

cold, room temperature, or heated to a predetermined
temperature to reduce the washing time. In FIG. 2, water
temperature may be denoted as (Tw). For example, the
temperature of the water supplied can be between ap-
proximately 40°C and 50°C. The water supplied can be
heat- �exchanged with the sump 200, when this occurs the
temperature of the supplied water may decrease and/or
approach approximately 30°C.
�[0042] During the alternate upper and lower spraying
of the washing cycle (W), the sump heater 290 may be
operated. For example, the sump heater 290 can be
turned on for a predetermined time period. When the
sump heater 290 is turned on, the washing cycle (W) may
be preset to be performed for a preset time period and
may continue until the temperature of the water contained
in the sump 200 reaches a preset temperature.
�[0043] When the washing cycle (W) is complete, the
washing water used in the washing cycle (W) can be
drained and water can be newly supplied (DS). The newly
supplied water may be cold, warm, or heated. Because
the temperature of the sump 200 may have increased
from the sump heater 290 being turned on during the
washing cycle (W), the newly supplied water may not
drop in temperature drastically as can occur during the
washing cycle (W).
�[0044] In an embodiment, the electric heater 310 of
steam generator 300 can be preheated during the drain-
ing of the washing water and the supplying of the new
water (DS). Preheating steam generator 300 can advan-
tageously allow steam to be supplied and sprayed during
rinse cycle (R) after (or immediately after) the draining
of the washing water and the supplying of new water
(DS). For example, steam can be sprayed in a primary
period of the rinsing cycle (R) to enhance washing effi-
ciency. Soaking and washing dishes using steam ena-
bles new dishes and old (unused) dishes with substan-
tially smaller washing loads to be washed quickly and
efficiently.
�[0045] With continued reference to FIG. 2, during the
rinsing cycle (R) the supplying of steam (st) and spraying
of water (ws) can be performed sequentially. Of note, the
temperature of the washing compartment 150 and the
temperature of the sump 200 may be increased by the
steam sprayed during the supplying of the steam (st)
stages. The supplying of the steam (st) may be performed
for a predetermined time period, or until the temperature
of the washing compartment 150 or the sump 200 reach-
es a preset temperature (T1). For example, the supplying
of the steam (st) can occur for approximately 5 (five) or
more minutes. When the supplying of the steam (st) is
complete, the spraying of the water (ws) can start. During
the spraying of the water (ws) in the rinsing cycle (R), the
sump heater 290 may be turned on, as may occur during
the washing cycle (W).
�[0046] In some embodiments, the temperature of the
water during the washing cycle (W) and the rinsing cycle
(R) may increase gradually. When the temperature of the
washing water or rinsing water increases, the overall
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washing time can be reduced. For example, the water
used during the rinsing cycle (R) may be heated by the
sump heater 290 up to a preset temperature (T2), which
can be approximately 60°C. Of note, preheating steam
generator 300 during the draining of the water and the
supplying of the new water (DS) (hereinafter "drained/
supplied" or "DS") can be used to drained which has been
used and new clean water may be supplied to the wash-
ing compartment 150 and/or sprayed.
�[0047] FIG. 3 illustrates an exemplary method which
may be employed to control a dishwasher according to
an embodiment of the invention. As shown, the supplying
of the steam (st), can occur before the spraying of the
water (ws) during the rinsing cycle (R), and can overlap
with the overall draining of the water and the supplying
of the new water cycle (DS). Of note, the overall washing
time can be reduced when the supplying of the steam
(st) starts at substantially the same time as the draining
of the water and the supplying of the new water (DS). In
an embodiment, the steam generator 300 can be pre-
heated during the washing cycle (W) and the steam can
be supplied to the washing compartment 150 from the
steam generator 300 at approximately the same time as
the draining of the water and the supplying of the new
water (DS). In addition, the sump heater 290 can be
turned on during the spraying of the washing water (ws)
to improve efficiency and/or reducing washing time.
�[0048] FIG. 4 illustrates an exemplary method that may
be employed to control a dishwasher. As shown in FIG.
4, the supplying of the steam (st), can occur before the
spraying of the water (ws) during the rinsing cycle (R)
and can overlap a portion, such as a preset period, of
the draining of the water and the supplying of the new
water cycle (DS). In an embodiment, the steam can be
preheated during the washing cycle (W) and supplied to
the washing compartment 150 before the draining of the
water and the supplying of the new water (DS) is com-
plete. Of note, operating the steam heater 310 of the
steam generator 300 and the sump heater 290 substan-
tially simultaneously during the washing cycle (W) can
be inefficient and place a heavy load on the dishwasher.
As shown, the preheating of the steam heater 310 can
start just before the washing cycle (W) is complete, and
the steam can then be supplied (st) to the washing com-
partment 150 in the middle of the draining of the water
and the supplying of the new water cycle (DS). This con-
figuration can reduce electrical overload,� or reduce the
amount of power drawn by the dishwasher and increase
its efficiency, when operating the steam generator 300
and the sump heater 290.
�[0049] In some embodiments, when the sump heater
290 and the steam generator 300 may be operated si-
multaneously, the steam can begin to be supplied (st) to
the washing compartment 150 after or shortly after the
washing cycle (W) completes. In addition, steam can be
supplied (st) before or shortly before the draining of the
water and the supplying of the new water (DS) completes.
�[0050] With continued reference to both FIGS. 3 and

4, the preheating of the steam generator 300 using the
steam heater 310 can start in the middle of the washing
cycle (W). In addition, the supplying of the steam (st) can
start at substantially the same time as the draining of the
water and the supplying of the new water cycle (DS)
and/or or before (DS) completes. These washing controls
and modes of operating the dishwasher can advanta-
geously allow improved washing performance, such as
reduced washing time and enhance energy efficiency.
�[0051] Preheating of the steam generator 300 can
overlap with the time that upper spraying arm 230 and
lower spraying arm 220 spray water, which may be heat-
ed by the sump heater 290, in an alternating manner.
The supplying of the steam (st) using the steam generator
300 may then overlap with the time that the spraying of
the water (ws) in the washing cycle (W) occurs and/or
before the draining of the water and the supplying of the
new water cycle (DS) occurs. The steam generator 300
and the sump heater 290 can then be operated substan-
tially simultaneously or partially overlap for a preset time
period.
�[0052] In an embodiment, after the spraying of the wa-
ter (ws) in the washing cycle (W) is complete, the sump
heater 290 may be turned on continuously. The sump
heater 290 can also be turned off during the supplying
of the steam (st) to the washing compartment 150 using
the steam generator 300.
�[0053] The water draining and the new water supplying
cycle (DS) cycle may occur for a substantially short period
of the overall operation of the dishwasher. In some em-
bodiments, when the preheating of the steam generator
300 overlaps with the time that the water draining and
the new water supplying (DS) cycle starts, the overall
washing time and efficiency can be improved. In some
embodiments, when the supplying of the steam (st) starts
at the beginning, middle, during, or after the water drain-
ing and the new water supplying of the (DS) cycle, the
overall washing time and efficiency can be improved.
�[0054] When the supplying of the steam (st) com-
pletes, the spraying of the rinsing water (ws) can start.
Of note, the sump heater 290 can be turned on during
the spraying of the rinsing water (ws) to improve efficien-
cy. When the supplying of the steam (st) and the spraying
of the water (ws) occur for respective preset time periods
during the washing cycle (W), the time period to supply
the steam (st) and the spray the water (ws) during the
rinsing cycle (R) can be determined. Thus, the overall
washing time can be determined.
�[0055] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present disclosure without departing from the spirit or
scope of the disclosure. Thus, it is intended that the
present disclosure cover any modifications and varia-
tions within the scope of the appended claims and their
equivalents.
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Claims

1. A controlling method of a dishwasher comprising a
washing compartment, a sump configured to contain
water, a sump heater configured to heat the water,
a steam generator and at least one spraying arm,
the method comprising:�

performing a washing cycle by spraying water
toward a rack provided in the washing compart-
ment by using the spraying arm;
draining water contained in the sump after being
used in the washing cycle and supplying new
water to the sump;
preheating the steam generator during the
draining and supplying; and
rinsing by spraying steam into the washing com-
partment and spraying water by using the spray-
ing arm, the spraying steam and the spraying
water being performed sequentially.

2. The controlling method of claim 1, wherein the sump
heater is turned on for at least a portion of the time
during performing of the washing cycle and rinsing.

3. The controlling method of claim 1, wherein the sump
heater is turned on to maintain water in the sump
over a preset first temperature during at least a por-
tion of the rinsing.

4. The controlling method of claim 3, wherein the first
temperature is between 60°C and 64°C.

5. The controlling method of claim 1, wherein the pre-
heating of the steam generator is performed simul-
taneously with at least one of the draining water and
the supplying new water.

6. The controlling method of claim 5, wherein the steam
generator is preheated for 2 to 4 minutes.

7. A controlling method of a dishwasher comprising a
washing compartment, a sump configured to contain
water, a sump heater configured to heat the water,
a steam generator, and at least one spraying arm,
the controlling method comprising:�

performing a washing cycle while the sump heat-
er is turned on, by spraying water toward an up-
per rack and a lower rack provided in the wash-
ing compartment by using an upper spraying
arm and a lower spraying arm, respectively;
rinsing by: �

spraying steam generated by the steam
generator into the washing compartment
continuously, after draining the water used
in the washing cycle,

supplying new water to the sump, and
spraying water into the washing compart-
ment by using the upper spraying arm and
the lower spraying arm alternately; and

drying dishes placed in the upper and lower
racks.

8. The controlling method of claim 7, wherein the steam
generator is preheated during the draining of the wa-
ter contained in the sump and the supplying of new
water.

9. The controlling method of claim 8, wherein a steam
heater provided in the steam generator is preheated
for 2 to 4 minutes.

10. A dishwasher comprising: �

a washing compartment comprising at least one
rack to hold dishes;
a sump configured to contain water, the sump
comprising a sump heater configured to heat the
water;
a steam generator configured to be preheated
for a predetermined time period, simultaneously
with at least one of performing a washing cycle,
draining water from the sump, and supplying
new water to the sump; and
at least one spraying arm configured to spray
water toward the rack.

11. The controlling method of claim 10, wherein the
steam is sprayed at the same time that the perform-
ing of the washing cycle is complete, if the steam
generator is preheated at the same time that the per-
forming of the washing cycle starts.

12. A controlling method of a dishwasher comprising a
washing compartment, a sump configured to contain
water, a sump heater configured to heat the water,
a steam generator, and at least one spraying arm,
the controlling method comprising:�

performing a washing cycle,
draining water from the sump;
supplying new water to the sump;
supplying steam to the washing compartment;
and
rinsing a contents of the washing compartment,

wherein supplying steam to the washing compart-
ment begins before rinsing.

13. The controlling method of claim 12, wherein the sup-
plying steam includes a period overlapped with
draining water.
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14. The controlling method of claim 12, wherein the sup-
plying steam is continuously performed after the per-
forming of the washing cycle.

15. The controlling method of claim 12, wherein the
steam generator is preheated for a preset time period
before the supplying steam.
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