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(54) DISHWASHER

(67)  Adishwasher includes a washing tub disposed
inside the main body, a dish basket for accommodating
tableware to-be-washed, a washing nozzle for spraying
washing water to wash the tableware, a heater for heating
washing water, a washing-water temperature sensor unit
(thermistor) for measuring the temperature of washing
water, and a control unit for controlling operation. The
dishwasher sprays the heated washing water to wash
the tableware. The dishwasher further includes a feed-
water temperature sensor unit (thermistor) for measuring
feed water temperature of the washing water led into the
washing tub. The control unit, when the feed water tem-
perature is higher than a given temperature, changes the
setting so that the target temperature at which heating
ofthe washing water during washing is stopped becomes
lower than the temperature in the case where the feed
water temperature is lower than the given temperature.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a dishwasher
that, while heating washing water stored in the washing
tub, sprays the washing water from the washing nozzle
toward tableware to wash it.

BACKGROUND ART

[0002] A description is made of the structure of a dish-
washer according to the conventional technology. FIG.
6 is a sectional side view of the conventional dishwasher.
FIG. 7 is a block diagram illustrating the control structure
of the conventional dishwasher. FIG. 8 is a flowchart il-
lustrating operation of the washing step of the conven-
tional dishwasher. FIG. 9 is an explanatory diagram il-
lustrating the temperature of washing water and opera-
tion conditions of the conventional dishwasher.

[0003] Conventionally, this type of dishwasher has the
structure as shown in FIG. 6 (refer to patent literature 1
for instance). Hereinafter, the structure is described. As
shown in FIG. 6, main body 20 of the dishwasher is pro-
vided therein with washing tub 21. The bottom of washing
tub 21 is provided therein with drain opening 3. Washing
pump 5 driven by washing motor 4 is placed in the pump
chamber communicatively connected to drain opening
3. Washing pump 5 circulates the washing water inside
washing tub 21. The circulation is performed through the
following path. First, the washing water is suctioned into
washing pump 5 from drain opening 3. Next, the washing
water is fed from washing pump 5 to washing nozzle 6
rotatably placed on the inner bottom of washing tub 21.
Finally, the washing water is sprayed from washing noz-
zle 6 toward tableware 7 to wash tableware 7, and then
returns to drain opening 3.

[0004] Heater8for heatingthe washing wateris placed
between washing nozzle 6 and the bottom of washing
tub 21. Control unit 22 indirectly senses that the temper-
ature of the washing water has reached a given temper-
ature from the temperature at the bottom of washing tub
21 by means of thermistor 23 that is a washing-water
temperature sensor unit and stops applying power to
heater 8. Dish basket 11 is placed above washing nozzle
6. Dish basket 11 allows tableware 7 to be arranged in
anorderly manner, thereby effectively spraying the wash-
ing water onto tableware 7 for efficiently washing table-
ware 7.

[0005] Washingtub 21 is open to the front, and its front
surface has lid 12 freely opened and closed attached
thereto. Drain pump 13 suctions the washing water from
drain opening 3 and drains the washing water outside
the dishwasher through drain hose 14.

[0006] The washing water stored inside washing tub
21 is fed from feed hose 15. When water level sensor
unit 16 communicatively connected with washing tub 2
senses that the washing water has reached a given water
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level, control unit 22 closes water feed valve 17 to stop
feeding the washing water.

[0007] Blowingfan 18 fordrying sends air from the out-
side of the dishwasher to the inside of washing tub 21 to
discharge vapor generated from surfaces of tableware 7
and other parts to the outside of the dishwasher through
airoutlet 19 providedin lid 12, thereby drying tableware 7.
[0008] Control unit22 and each load are connected as
shown in FIG. 7 and operation of the dishwasher is con-
trolled by control unit 22. As shown in FIGs. 8 and 9, the
operation step of the dishwasher is composed of the four
steps: the washing step, rinsing step, heating and rinsing
step, and drying step. In the washing step, control unit
22 feeds washing water to a given water amount from
water supply through feed water hose 15 (step S21). Sub-
sequently, control unit 22 applies power to washing pump
5and heater 8 to continue operation until the temperature
of the washing water reaches a first given temperature
(e.g.,57°C) (steps S22 and S23). When the washing wa-
ter temperature reaches the first given temperature, con-
trol unit 22 stops applying power to heater 8 (step S24).
Subsequently, control unit 22 makes washing pump 5
continuously operate until the operating time reaches a
given time to perform washing (steps S25 and S26).
Then, control unit 22 makes drain pump 13 operate to
drain washing water inside washing tub 2 (step S27) and
advances the process flow to the next step (rinsing step).
[0009] In the rinsing step, after drain pump 13 drains
washing water soiled until then, control unit 22 repeats
the operation twice in which control unit 22 stores clean
washing water inside washing tub 21 and rinses table-
ware 7 for a given time while applying power only to wash-
ing pump 5 (not to heater 8). In the heating and rinsing
step, after drain pump 13 drains washing water soiled
until then, control unit 22 stores clean washing water in-
side washing tub 21; applies power to washing pump 5
and heater 8; and performs operation until the washing
water temperature reaches a second given temperature
(e.g., 70°C) torinse tableware 7. In the drying step, after
drain pump 13 drains washing water, control unit 22 in-
termittently applies power to heater 8 for a given time
while applying power to blowing fan 18 for drying.
[0010] With a conventional dishwasher structured as
above, its operation program is uniquely determined for
each operation course by the manufacturer. Hence, the
dishwasher is operated according to an operation pro-
gram with the same temperature setting regardless of
the temperature of feed water led into washing tub 21.

Citation List
Patent Literature

[0011] PTL 1 Japanese Patent Unexamined Publica-
tion No. 2003-47585
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SUMMARY OF THE INVENTION

[0012] A dishwasher of the present invention includes
awashing tub disposed inside the main body, a dish bas-
ket foraccommodating tableware to-be-washed; a wash-
ing nozzle for spraying washing water to wash the table-
ware; a heater unit for heating the washing water; a wash-
ing-water temperature sensor unit for measuring temper-
ature of the washing water; and a control unit for control-
ling the operation. The dishwasher sprays the heated
washing water to wash the tableware. The dishwasher
further includes a feed-water temperature sensor unit for
measuring feed water temperature of the washing water
fed into the washing tub. When the feed water tempera-
ture is higher than a given temperature, the control unit
changes the setting so that the target temperature at
which heating of the washing water during washing is
stopped becomes lower than the temperature in the case
where the feed water temperature is lower than the given
temperature.

[0013] Resultingly, when the feed water temperature
is relatively high, the target temperature of the washing
water is lowered and the operation program is automat-
ically changed to the energy-saving mode, thereby pro-
viding an energy-saving, easy-to-use dishwasher.

BRIEF DESCRIPTION OF DRAWINGS
[0014]

FIG. 1 is a sectional side view of a dishwasher ac-
cording to the first exemplary embodiment of the
present invention.

FIG. 2is ablock diagramiillustrating the control struc-
ture of the dishwasher according to the first exem-
plary embodiment of the present invention.

FIG. 3 is a flowchart illustrating operation of the
washing step of the dishwasher according to the first
exemplary embodiment of the present invention.
FIG. 4 is an explanatory diagram illustrating the tem-
perature of washing water and operation conditions
of the dishwasher according to the first exemplary
embodiment of the present invention.

FIG. 5 is a front view illustrating the operation unit of
the dishwasher according to the first exemplary em-
bodiment of the present invention.

FIG. 6is a sectional side view of a conventional dish-
washer.

FIG. 7 is ablock diagramillustrating the control struc-
ture of the conventional dishwasher.

FIG. 8 is a flowchart illustrating operation of the
washing step of the conventional dishwasher.

FIG. 9is an explanatory diagram illustrating the tem-
perature of washing water and operation conditions
of the conventional dishwasher.
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DESCRIPTION OF EMBODIMENTS

[0015] Hereinafter, a description is made of an exem-
plary embodiment of the present invention with reference
to the related drawings. This exemplary embodiment
does not limit the scope of the present invention.

FIRST EXEMPLARY EMBODIMENT

[0016] Hereinafter, a description is made of a dish-
washer according to the first exemplary embodiment of
the present invention. A component same as that of the
dishwasher as a conventional example described in ref-
erence to FIGs. 6 through 9 is given the same reference
mark to omit its description. FIG. 1 is a sectional side
view of a dishwasher according to the first exemplary
embodiment of the present invention. FIG. 2 is a block
diagramiillustrating the control structure of the dishwash-
er according to the first exemplary embodiment of the
present invention. FIG. 3 is a flowchart illustrating oper-
ation of the washing step of the dishwasher according to
the first exemplary embodiment of the present invention.
FIG. 4 is an explanatory diagram illustrating the temper-
ature of washing water and operation conditions of the
dishwasher according to the first exemplary embodiment
of the present invention. FIG. 5 is a front view illustrating
the operation unit of the dishwasher according to the first
exemplary embodiment of the present invention.

[0017] Main body 1 of the dishwasher of the first ex-
emplary embodiment is provided therein with washing
tub 2 as shown in FIGs. 1 through 4. Washing tub 2 is
provided therein with dish basket 11. Rotatable washing
nozzle 6 sprays the washing water onto tableware 7 ac-
commodated in dish basket 11 to wash tableware 7. The
washing water is heated by heater 8 as the heater unit
provided on the bottom of washing tub 2.

[0018] Washing tub 2 has thermistor 9 as the washing-
water temperature sensor unit for measuring the temper-
ature of washing water inside washing tub 2, attached to
the back side of the bottom surface of washing tub 2.
Thermistor 9 measures the temperature of the washing
water indirectly from the temperature of the bottom sur-
face of washing tub 2. In the first exemplary embodiment,
thermistor 9 also serves as a feed-water temperature
sensor unit for measuring the temperature of water fed
from water supply. Control unit 10 senses output voltage
from thermistor 9. Control unit 10 integrally includes in-
dicator unit 24 to display information for a user by light
emission of LEDs.

[0019] Next, a description is made of operation and
effects of the dishwasher of the first exemplary embodi-
ment. The basic operation of the dishwasher using wash-
ing pump 5, washing nozzle 6, heater 8, and other com-
ponents is the same as that of the dishwasher as a con-
ventional example. Hereinafter, a detailed description is
made of operation and effects related to the characteristic
components different from those of the conventional
dishwasher.



5 EP 2 786 693 A1 6

[0020] When the dishwasher starts its operation of the
washing step, control unit 10 applies power to water feed
valve 17 to feed the washing water from water supply to
washing tub 2 through feed water hose 15. When water
level sensor unit 16 senses that the washing water has
been stored to a given water amount, control unit 22 stops
applying power to water feed valve 17 to stop feeding
the washing water (step S1).

[0021] Control unit 10 measures the temperature of
feed water according to output voltage from thermistor 9
when given time (e.g., 1 minute) has elapsed after the
wash operation started, and sets the value as the this
time feed water temperature. Why feed water tempera-
ture is measured after given time has elapsed is that
some time is required for the temperature of the washing
water led into washing tub 2 to transmit to thermistor 9
through the wall of washing tub 2.

[0022] When the feed water temperature of the wash-
ing water is equal to given temperature TO (e.g., 13°C)
or lower (No at step S2), control unit 10 sets target tem-
perature T1 (at which heating the washing water is
stopped) to the first target temperature (e.g., 57°C) (step
S3). Meanwhile, when the feed water temperature of the
washing water is higher than given temperature TO (e.g.,
13°C) (Yes at step S2), control unit 10 sets target tem-
perature T1 (at which heating the washing water is
stopped) to the second target temperature (e.g., 52°C)
(step S4). Subsequently, control unit 10 applies power
to heater 8 and washing motor 4 to drive washing pump
5 while heating the washing water, thereby performing
wash operation (step S5).

[0023] When the washing water temperature is equal
to target temperature T1 or lower (No at step S6), the
process flow returns to step S5, where control unit 10
continues applying power to heater 8 and washing motor
4. Meanwhile, when the washing water temperature is
higher than target temperature T1 (Yes at step S6), con-
trol unit 10 stops applying power to heater 8 (step S7).
Subsequently, control unit 10 continues operating wash-
ing pump 5 until the operating time reaches a given time
(steps S8 and S9). When the operating time of washing
pump 5 reaches the given time, control unit 10 activates
drain pump 13 to drain the washing water in washing tub
2 (step S10) and advances the process flow to the next
step (rinsing step).

[0024] Ahigherwashing water temperature makes soil
deposited on tableware 7 softer and further activates the
effect of enzymes contained in a detergent input by a
user, resulting in higher wash performance. Hence, when
feed water hose 15 feeds the washing water of relatively
high temperature into washing tub 2, soil deposited on
tableware 7 is to be washed by the washing water with
high wash performance from the beginning. Accordingly,
even a low target temperature (at which heating of the
washing water is stopped) provides sufficient wash per-
formance.

[0025] Resultingly, a feed water temperature higher
than the given temperature lowers power consumption
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in the washing step, which allows the dishwasher to per-
form energy-saving operation.

[0026] Inthefirstexemplary embodiment, the feed-wa-
ter temperature sensor unit also serves as thermistor 9
that is a washing-water temperature sensor unit inside
washing tub 2, thereby eliminating the need for newly
incorporating a feed-water temperature sensor unit,
which allows the dishwasher to perform more energy-
saving operation.

[0027] Controlunit 10 makes LED 25 forindicating "en-
ergy saving" on indicator unit 24 flash from the start of
the operation until determination of feed water tempera-
ture to indicate that feed water temperature is being
measured. When the feed water temperature is higher
than given temperature TO and control unit 10 sets target
temperature T1 to a lower value than that of the case
where the feed water temperature is lower than given
temperature TO, control unit 10 lights LED 25 until the
operation ends. In other words, when power consumption
in the washing step is lowered and thus energy-saving
operation is performed, control unit 10 lights LED 25 until
the operation ends. This allows a user to be informed
thatthe dishwasher is checking for a possibility of energy-
saving operation and that the dishwasher is performing
energy-saving operation. This allows the user to under-
stand that the dishwasher saves more energy when op-
erated with the feed water temperature higher (e.g., day-
time) than lower (e.g., early morning), which encourages
energy-saving operation.

[0028] As described, a dishwasher of the present in-
vention includes a washing tub disposed inside the main
body, a dish basket for accommodating tableware to be
washed; a washing nozzle for spraying washing water to
wash the tableware; a heater unit for heating washing
water; a washing-water temperature sensor unit for
measuring the temperature of the washing water; and a
control unit for controlling the operation. The dishwasher
sprays the heated washing water to wash the tableware.
The dishwasher further includes a feed-water tempera-
ture sensor unit for measuring feed water temperature
of the washing water fed into the washing tub. When the
feed water temperature is higher than a given tempera-
ture, the control unit changes the setting so that the target
temperature at which heating of the washing water during
washing is stopped becomes lower than a temperature
in a case where the feed water temperature is lower than
the given temperature.

[0029] Resultingly, when the feed water temperature
is relatively high, the target temperature of the washing
water is lowered and the operation program is automat-
ically changed to the energy-saving mode, thereby pro-
viding an energy-saving, easy-to-use dishwasher.
[0030] In a dishwasher of the present invention, its
feed-water temperature sensor unit also serves as a
washing-water temperature sensor unit for measuring
the temperature of washing water inside the washing tub.
This results in also serving as a washing-water temper-
ature sensor unitincorporated in a dishwasher according
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to the conventional technology, thereby eliminating the
need for newly incorporating a feed-water temperature
sensor unit. This allows more energy-saving operation
of the dishwasher without an excessive cost.

[0031] The dishwasher of the present invention further
includes an indicator unit, and the control unit indicates
that, due to a fact that the feed water temperature meas-
ured is higher than a given temperature, the control unit
has set the target temperature (at which heating of wash-
ing water during washing is stopped) to a lower value
than that of the case where the feed water temperature
is higher than the given temperature.

[0032] This informs a user that the dishwasher is per-
forming energy-saving operation, allowing the user to un-
derstand that the dishwasher saves more energy when
operated with the feed water temperature higher, which
encourages energy-saving operation of the dishwasher.
[0033] In the dishwasher of the present invention, the
control unit indicates on the indicator unit that the feed-
water temperature sensor unit is measuring the temper-
ature of feed water. This informs a user that the dish-
washer is checking for a possibility of energy-saving op-
eration, which encourages energy-saving operation of
the dishwasher.

INDUSTRIAL APPLICABILITY

[0034] Asdescribed above, a dishwasher according to
the presentinvention automatically changes its operation
program to the energy-saving mode when the feed water
temperature is relatively high, and thus widely applicable
to easy-to-use dishwashers.

REFERENCE MARKS IN THE DRAWINGS
[0035]

Main body

Washing tub

Washing nozzle

Tableware

Heater (heater unit)

Thermistor (feed-water temperature sensor unit al-
so serving as washing-water temperature sensor
unit)

10  Control unit

11 Dish basket

24 Indicator unit

© 0O ~NON =

Claims
1. A dishwasher comprising:

a washing tub disposed inside a main body;

a dish basket for accommodating tableware to
be washed;

a washing nozzle for spraying washing water to
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wash the tableware;

a heater unit for heating the washing water;

a washing-water temperature sensor unit for
measuring temperature of the washing water;
and

a control unit for controlling operation,

the dishwasher spraying the heated washing
water to wash the tableware, and further com-
prising a feed-water temperature sensor unit for
measuring feed water temperature of the wash-
ing water fed into the washing tub,

wherein, when the feed water temperature is
higher than a given temperature, the control unit
changes the setting so that a target temperature
at which heating of the washing water during
washing is stopped becomes lower than a tem-
perature in a case where the feed water temper-
ature is lower than the given temperature.

The dishwasher of claim 1, wherein the feed-water
temperature sensor unit also serves as the washing-
water temperature sensor unit.

The dishwasher of claim 1 or 2, further comprising
an indicator unit, wherein the control unit makes the
indicator unit indicate that the control unit has set the
target temperature lower than the temperature of the
case in which the feed water temperature is lower
than the given temperature due to a fact that the feed
watertemperature measured is higher than the given
temperature.

The dishwasher of claim 3, wherein the control unit
makes the indicator unit indicate that the feed-water
temperature sensor unit is measuring feed water
temperature.
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FIG. 2
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FIG. 3
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FIG. 5
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FIG. 6
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FIG. 7
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FIG. 8
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FIG. 9
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