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(54) Control method for dish washer

(57) A control method for a dish washer according to
the present invention includes air-heating for heating air
in a tub after a main washing process of washing dishes
in the tub, and air-discharging for discharging the air con-
taining a moisture in the tub into an outside, during the
air-heating or at the same time as the air-heating, such
that energy efficiency can be increased and time required
for a dish drying process can be shorten.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 10-2011-0137518, filed on De-
cember 19, 2011, in the Korean Intellectual Property Of-
fice, the entire disclosure of which is incorporated by ref-
erence herein for all purposes.

BACKGROUND OF THE INVENTION

Technical Field

[0002] The document relates to a control method for a
dish washer, and in particular to a control method for a
dish washer capable of increasing energy efficiency,
while temporally shortening a dish drying process by
heating air in a tub.

Discussion of the Related Art

[0003] In general, a dish washer is referred to as a
washing apparatus, which apparatus washes foreign ma-
terials such as slops attached to dishes by spraying
washing water into an inside of a tub using a high pres-
sure.
[0004] In order to increase washing efficiency, such
dish washer is configured to perform heating washing
water first and dissolving detergent in water more easily.
In addition, the dish washer is configured to be smoothly
washed by soaking slops attached to dishes for a long
time by washing water of a high temperature.
[0005] In a method of driving a dish washer, a washing
cycle may be separated by a preliminary washing proc-
ess, and a main washing process and a dish drying proc-
ess. In the preliminary washing process, the dish washing
can be performed more reliably by soaking slops at-
tached to dishes. In recent years, a sterilization process
that irradiates the ultraviolet light to suppress growth of
bacteria has been added.
[0006] Here, in the dish drying process, two methods
may be offered. The one of two methods may be a cir-
culating drying method, in which the dishes in the tub is
heated, the moisture is vaporized by evaporating the
moisture from the dishes, the vaporized air in the tub is
condensed by circulating it in the dish washer, and then
the condensed water is discharged to the outside to dry
the dishes. In addition, the other one may be a discharge
drying method, in which dry air is introduced into the tub
from the outside of the dish washer, the steam vaporized
from the dishes heated such as the circulating drying
method is included in the dry air and then, humid air con-
taining the moisture is discharged to the outside to dry
the dishes.
[0007] However, in the control methods of the prior art
constructed as described above, the circulating drying
method has a problem with efficiency lower than the dis-

charge drying method in terms of performance of the
dishes.
[0008] On the other hand, in the control methods of the
dish washer of the prior art, the discharge drying method
is configured such that the washing water within the sump
is typically heated up to a predetermined temperature in
a rinsing process that rinses the washed dishes after the
main washing process and the dish temperature in the
tub is increased, in order to induce the evaporation of
water. Accordingly, since the dish drying process is long-
er by a predetermined heating time of the washing water,
and in heating at least the washing water, the washing
water is heated up to a temperature suitable for washing
the dishes and improvable for the dryness performance
as described above, there is a severe problem of energy
consumption.

SUMMARY OF THE INVENTION

[0009] In the light of this problem, the present invention
has been made in an effort to provide a control method
for a dish washer capable of increasing energy efficiency
during a dish drying process, while shortening a dish dry-
ing time and improving entire drying performance.
[0010] According to an exemplary embodiment of the
present invention, a control method for a dish washer
may include air-heating for heating air in a tub after a
main washing process of washing dishes in the tub, and
air-discharging for discharging the air containing a mois-
ture in the tub into an outside, during the air-heating or
at the same time as the air-heating.
[0011] Here, the control method may include further
pre-heating for heating washing water accommodated in
a sump to increase a temperature of the dishes, after the
main washing process and before the air-heating.
[0012] In addition, the temperature (a first set temper-
ature) of the dishes increased through the air heated in
the air-heating may be higher than that (a second set
temperature) of the dishes increased in the pre-heating.
[0013] A control method for a dish washer according
to the present invention may include a preliminary wash-
ing process, after heating washing water accommodated
in a sump by a washing water heater, for soaking slops
attached to dishes by spraying heated washing water
onto dishes in a tub, a main washing process for spraying
the washing water onto the dishes having soaked slops
using a high pressure after the preliminary washing proc-
ess, and a dish drying process for drying the dishes in
the tub after the main washing process, wherein the dish
drying process includes air-heating for heating air in the
tub, and air-discharging for discharging the air containing
a moisture in the tub into an outside, after the air-heating.
[0014] Here, the air-heating may increase a tempera-
ture of the dishes using an air heating heater installed in
the tub.
[0015] In addition, the air-heating may heat the air such
that the temperature of the dishes is increased up to a
first set temperature.
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[0016] In addition, the dish drying process may further
include pre-heating for heating the washing water ac-
commodated in the sump such that the temperature of
the dishes is increased up to a second set temperature,
after the main washing process and before the air-heat-
ing.
[0017] In addition, the first set temperature may be
higher than the second set temperature.
[0018] In addition, the air-discharging may discharge
the air in the tub containing water vapor into the outside
by driving an exhaust fan.
[0019] In addition, the air heating heater may be dis-
posed on a location where the dishes in the tub can be
heated for heat radiation.
[0020] The features and advantages described in this
summary and the following detailed description are not
intended to be limiting. Many additional features and ad-
vantages will be apparent to one of ordinary skill in the
art in view of the drawings, specification and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a side cross-sectional view illustrating a
dish washer to which a control method for a dish
washer according to an exemplary embodiment of
the present invention is applied;

FIG. 2 is a graph illustrating an operation effect of a
control method for a dish washer according to an
exemplary embodiment of the present invention; and

FIG. 3 is a flow chart illustrating a control method for
a dish washer according to an exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] The invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which example embodiments of the inventions are
shown. This invention may, however, be embodied in
many different forms and should not be construed as
limited to the embodiments set forth herein. Like refer-
ence numerals designate like elements throughout the
specification. In the following description, if it is decided
that the detailed description of known function or config-
uration related to the invention makes the subject matter
of the invention unclear, the detailed description is omit-
ted.
[0023] Hereinafter, a control method for a dish washer
in accordance with an exemplary embodiment of the
present invention will be described in detail with refer-
ence to the accompanying drawings.
[0024] FIG. 1 is a side cross-sectional view illustrating
a dish washer to which a control method for a dish washer
according to an exemplary embodiment of the present

invention is applied.
[0025] The dish washer to which the control method
for the dish washer according to an exemplary embodi-
ment of the present invention is applied may include a
cabinet 10 forming an appearance, a door 100 for open-
ing and closing an opening portion formed in the cabinet
10 , a tub 200 formed in an inside of the cabinet 10 to
store dishes and forming a receiving space for washing
the dishes through a washing process, and a sump as-
sembly 400 including various parts coupled to a lower
side of the tub 200 to store washing water, to spray the
washing water onto the dishes and to dry the dishes, as
shown in FIG. 1.
[0026] A washing chamber 210 for accommodating the
dishes is provided in an inside of the tub 200, and the
washing chamber 210 is provided with a plurality of racks
220 to place the dishes. The rack 220 may include an
upper rack 222 installed on an upper side of the washing
chamber 210 and a lower rack 224 installed on a lower
side of the washing chamber 210. The dishes are washed
by spraying the washing water through a spray arm 230
in a state where the dishes are received in the rack 220.
[0027] The spray arm 230 is made of an upper arm
232 disposed on a lower side of the upper rack 222 and
a lower arm 234 disposed on a lower side of the lower
rack 224. Each of the upper arm 232 and the lower arm
234 is rotatably installed, and the spray arm 230 is pro-
vided with a plurality of spray nozzles to spray the wash-
ing water onto the dishes.
[0028] The sump assembly 400 is connected to the
upper arm 232 and the lower arm 234 by a connection
pipe 300. The sump assembly 400 may store the washing
water and supply the washing water selectively or simul-
taneously to the upper arm 232 and the lower arm 234
through the connection pipe 300.
[0029] The sump assembly 400 may include a sump
to store the washing water supplied through a water sup-
ply pipe 500 connected to an external water source, a
drain chamber (not shown) inserted with a drain filter (not
shown) that filters foreign materials from the washing wa-
ter drained after washing the dishes, a drain pump (not
shown) draining the washing water and the like. If wash-
ing of the dishes is finished, the washing water is pumped
by the drain pump and drained to an outside of the dish
washer through a drain pipe 600.
[0030] Meanwhile, even if the sump assembly 400 is
not shown in the drawing, in order to increase an efficien-
cy of washing of the dishes, it may further include a sump
heater to increase a temperature of the washing water
by directly applying heat to the washing water.
[0031] The sump heater can increase the washing wa-
ter included in the sump assembly 400 up to a tempera-
ture suitable for washing the dishes. In particular, as a
temperature of the washing water is higher, it is suitable
for soaking slops attached to dishes for a long time and
difficult to remove it. However, the high temperature of
the washing water is not necessary, but there is needed
to be increased up to a temperature with an appropriate
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level by considering durability for heat of parts that makes
up the sump assembly 400.
[0032] On the other hand, one side of the cabinet 10
is provided with an internal air discharging unit (not nu-
meral undeclared) to discharge air in the tub 200 into the
outside, such that the outside of the dish washer 1 and
the inside of the washing chamber 210 are communicat-
ed with each other. The internal air discharging unit may
be provided such that the air is discharged to the outside
of the cabinet 10 by driving an exhaust fan (not shown).
[0033] Meanwhile, the dish washer 1 to which the con-
trol method for the dish washer according to an exem-
plary embodiment of the present invention is applied may
include air heating heaters 700A and 700B that is dis-
posed on at least any one portion of the inside of the
washing chamber 210 to heat the internal air of the wash-
ing chamber 210, as shown in FIG. 1.
[0034] The air heating heaters 700A and 700B may
disposed on a middle part of any one wall side of the left
and right of the washing chamber 210, as shown in FIG.
1, in order to heat for heat radiation of dishes received
in the upper rack 222 and the lower rack 224. However,
it is not necessary to be disposed on a location where
the air heating heaters 700A and 700B can be heated
for heat radiation of the dishes. Accordingly, the air heat-
ing heaters 700A and 700B may disposed on a proper
location suitable to be increased up to a predetermined
temperature that can increase the temperature of the
dishes by the convection phenomena in the washing
chamber 210 of the heated air by considering caloric val-
ues of the air heating heaters 700A and 700B and the air
flow by driving an exhaust fan in the tub 200.
[0035] In a preferred embodiment of the present inven-
tion, specifically, an upper air heater 700a may be pro-
vided on a location corresponding to an upper one side
of the upper rack 222, and a lower air heater 700B may
be provided on a middle part between the upper rack 222
and the lower rack 224, that is, a location corresponding
to an upper one side of the lower rack 224.
[0036] The operation process of the dish washer 1 con-
structed as described above according to the embodi-
ment of the present invention will be briefly described as
follow.
[0037] First, after a user stores the dishes to be washed
onto the upper rack 222 and the lower rack 224, when
the dish washer 1 is activated by an operation button (not
shown), the sump heater heats the washing water to a
temperature suitable to wash for the dishes, and then the
washing water of the high temperature is sprayed onto
the dishes through the upper arm 232 or/and the lower
arm 234. At this time, the washing water sprayed through
the upper arm 232 or/and the lower arm 234 is preferably
sprayed onto the dishes with a high pressure (Hereinaf-
ter, a process spraying with the high pressure using the
upper arm 232 or/and the lower arm 234 is referred to
as ’main washing process’ S200).
[0038] However, before the main washing process
S200, a preliminary washing process S100 may be per-

formed that sprays the washing water of the high tem-
perature onto the dishes with a low pressure in order to
appropriately soak slops attached to the dishes for a long
time and difficult to remove it by spraying the washing
water once.
[0039] Next, when the main washing process S200 has
been terminated, after performing a rinsing process S300
that removes foreign materials such as slops attached
to the dishes, if a dish drying process is finally performed
that removes the remaining moisture in the dishes and
then, the operation of the dish washer 1 is completed.
[0040] Hereinafter, according to a preferred embodi-
ment of the present invention, a control method for the
dish washer 1 constructed as described above will be
described in detail.
[0041] FIG. 2 is a graph illustrating an operation effect
of a control method for the dish washer according to the
present invention, and FIG. 3 is a flow chart illustrating
a control method for a dish washer according to the
present invention.
[0042] In the preferred embodiment (1) of a control
method for the dish washer according to the present in-
vention, as shown in FIG. 3, after performing the main
washing process S200 that washes the dishes in the tub,
the control method may include air-heating S410 for heat-
ing air in a tub, and air-discharging S420 for discharging
the air containing a moisture in the tub into an outside,
during the air-heating.
[0043] Here, the main washing process S200 is re-
ferred to as a process spraying the washing water onto
the dishes with the high pressure using the upper arm
232 or/and the lower arm 234, and before the main wash-
ing process S200, after the washing water accommodat-
ed in the sump is heated by the sump heater, a prelimi-
nary washing process S100 may be performed that
sprays the heated washing water onto the dishes in the
tub 200 and soaks slops attached to the dishes, as de-
scribed above.
[0044] In addition, after the main washing process
S200, the rinsing process S300 may be performed as
described above.
[0045] Meanwhile, the above-mentioned air-heating
S410 and air-discharging S420 performed after the main
washing process S200 are processes that perform for
the drying of the dishes. Accordingly, hereinafter, they
are collectively referred to as "dish drying process S400."
[0046] The air heating S410 in the dish drying process
S400 is a step of heating air in the tub 200 using the air
heating heaters 700A and 700B disposed in the washing
chamber 210 of the tub 200. The air in the washing cham-
ber 210 is heated that means the dryness of the air is
increased instantaneously, and may contain more mois-
ture than air of the high temperature. They are already a
well-known. Reasons to heat the air in the washing cham-
ber 210 through the air heating S410 are to increase the
temperature of the dishes and to vaporize the remaining
moisture in the dishes by directly heating the air and to
increase content of the moisture that may be contained

5 6 



EP 2 606 804 A1

5

5

10

15

20

25

30

35

40

45

50

55

in the air by indirectly increasing the dryness of the air.
[0047] However, a method of increasing the tempera-
ture of the dishes is not limited to the above-mentioned
air-heating S410. That is, it is possible to increase an
entire internal temperature of the washing chamber 210
by heating the washing water accommodated in the sump
using the sump heater before the air heating S410 or at
the same time as the air heating S410. For the conven-
ience of description, it is referred to as "pre-heating
S430."
[0048] The temperature of washing water heated by
the pre-heating S430 is preferably set to at least proper
temperature for washing the dishes (that is, the main
washing process S200).
[0049] In a method of the prior art, the temperature of
the dishes can be increased under a discharge type dry-
ing way tub 200 that dries the dishes by discharging the
air containing a moisture in the tub into an outside. Ac-
cordingly, the temperature of the dishes has been in-
creased through only the above-mentioned pre-heating
S430. However, in the dish temperature increasing meth-
od in the prior art, energy consumption is extreme since
water that has relatively large specific heat is to be heat-
ed, and a temperature has to be set to satisfy the condi-
tions for improving the drying performance of the dishes,
rather than the heating temperature of the washing water
or at least optimum temperature for washing the dishes.
Accordingly, there is a problem in that execution time in
the overall dish drying process is long, since the heating
time of the washing water is long and the heating tem-
perature of the washing water is increased.
[0050] In order to overcome this problem, in the control
method of the dish water 1 according to the present in-
vention, the air in the washing chamber 210 that has a
specific heat that is relatively small and can be heated in
a shot time is directly heated by air heating S410.
[0051] In particular, by means of the air heating heater
700A and 700B, the temperature of the dishes can be
quickly increased, the moisture can be vaporized, and
the air containing the moisture can be discharged to the
outside through the discharge type drying way, by setting
locations of the air heating heaters 700A and 700B such
that the air is heated and the dishes are heated for heat
radiation.
[0052] At this time, the dishes heated by the air heating
S410 is increased up to at least the first set temperature
that is added by a predetermined temperature from the
increasing temperature (second set temperature) by
heating the washing water of the sump heater. In other
words, this means that the first set temperature of the
dishes increased by the air heated in the air heating S410
is higher than the second set temperature of the dishes
increased in the pre-heating S430. This is because that,
if the air in the washing chamber 210 is heated using the
air heating heaters 700A and 700B, by means of the con-
vection of heated air within the washing chamber 210,
the temperature of the dishes received in the upper rack
222 and the lower rack 224 is increased by heat conduc-

tion of the convection, or the temperature is directly in-
creased by the higher temperature due to the heating of
the radiation through the air heating heaters 700A and
700B.
[0053] With reference to FIG. 2, it will be described in
detail. When the same energy is consumed, in case the
heating of the washing water of the sump heater is used,
it is known that the temperature of the dishes is main-
tained at the higher temperature in the dish drying proc-
ess when the washing water and the air are simultane-
ously heated using both the temperature changes of the
dishes and the sump heater and the air heating heaters
700A and 700B. This is given a hint that the water is
easily vaporized since the moisture in the dishes is evap-
orated.
[0054] The air-discharging S420 is a step of discharg-
ing the air in the tub 200 containing water vapor into the
outside by driving an exhaust fan.
[0055] Thus, in the control method of the dish washer
1 according to the present invention, the discharging dry-
ing way having the higher drying performance is adopted,
rather than the circulating drying method of the dish dry-
ing methods in the prior art, there is an advantage in that
time required for the dish drying process can be greatly
reduced, since the moisture contained in the dishes can
be vaporized while increasing the temperature of the
dishes in a shorter time, and the dryness of the air can
be increased.
[0056] Therefore, the control method for the dish wash-
er according to the present invention has the effect that
can reduce energy consumption, compared to the in-
creasing temperature of the dishes using the washing
water, by quickly increasing the temperature of the dishes
by heating air in the tub during the dish drying process.
[0057] In addition, control method for the dish washer
according to the present invention has the effect in that
time required for the dish drying process can be reduced
and the dish drying can be quickly achieved, since the
air in the tub is heated and the temperature of dishes is
quickly increased.
[0058] As above, the preferred embodiment of the con-
trol method of the dish washer according to the present
invention has been described with reference to the ac-
companying drawings. However, the preferred embodi-
ment is not to be construed as limiting thereof. Those
skilled in the art will readily appreciate that many modi-
fications are possible in embodiments without materially
departing from the novel teachings and advantages. Ac-
cordingly, all such modifications are intended to be in-
cluded within the scope of this inventive concept as de-
fined in the claims.

Claims

1. A control method for a dish washer, comprising:

(a) air-heating for heating air in a tub after a main
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washing process of washing dishes in the tub;
and
(b) air-discharging for discharging the air con-
taining moisture in the tub into an outside

2. The control method according to claim 1 wherein
step (b) is performed during the air-heating or at the
same time as the air-heating

3. The control method according to claim 1 or 2, further
comprising:

pre-heating for heating washing water accom-
modated in a sump to increase a temperature
of the dishes, after the main washing process
and before the air-heating.

4. The control method according to claim 3, wherein
the temperature of the dishes (hereafter, referred to
as a first set temperature) increased through the air
heated in the air-heating is higher than that of the
dishes (hereafter, referred to as a second set tem-
perature) increased in the pre-heating.

5. A control method according to claim 1, comprising:

a preliminary washing process, after heating
washing water accommodated in a sump by a
washing water heater, for soaking slops at-
tached to dishes by spraying heated washing
water onto dishes in a tub;
a main washing process for spraying the wash-
ing water onto the dishes having soaked slops
using a high pressure after the preliminary wash-
ing process; and
a dish drying process for drying the dishes in the
tub after the main washing process, wherein the
dish drying process includes:

the air-heating step (a) for heating air in the
tub, and
the air-discharging step (b) for discharging
the air containing moisture in the tub into an
outside, after the air-heating.

6. The control method according to claim 5, wherein
the air-heating increases a temperature of the dishes
using an air heating heater installed in the tub.

7. The control method according to claim 5 or 6, where-
in
the air-heating heats the air such that the tempera-
ture of the dishes is increased up to a first set tem-
perature.

8. The control method according to claim 5, 6 or 7,
wherein
the dish drying process further includes pre-heating

for heating the washing water accommodated in the
sump such that the temperature of the dishes is in-
creased up to a second set temperature, after the
main washing process and before the air-heating.

9. The control method according to claim 8, wherein
the first set temperature is higher than the second
set temperature.

10. The control method according to any one of claims
1 to 9, wherein
the air-discharging discharges the air in the tub con-
taining water vapor into the outside by driving an
exhaust fan.

11. The control method according to any one of claims
6 to 10, wherein
the air heating heater is disposed on a location where
the dishes in the tub can be heated for heat radiation.

12. The control method according to any one of claims
7 to 11, wherein
a washing chamber for accommodating the dishes
is provided in an inside of the tub, an upper rack is
installed on an upper side such that the dishes is
placed on the washing chamber, and a lower rack is
installed on a lower side of the washing chamber,
the air-heating heater includes:

an upper air heater provided on an upper one
side of the upper rack; and
a lower air heater provided on an upper one side
of the lower rack corresponding to a middle part
between the upper rack and the lower rack.

13. The control method according to claim 12, wherein
the air heating heater is disposed on a location where
the dishes is increased up to the first set temperature
by considering a caloric value and an air flow by a
driving fan that flows the air into the tub.
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