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(54) DISHWASHER

(57) The present invention relates to a dishwasher,
which allows a washing course to be changed to a low-
noise course in real time with a simple operation by using
a user terminal while the dishwasher is running, and to a
method for controlling a washing course of the dish-
washer. The dishwasher, according to embodiments of
the present invention, may comprise: an input unit that
receives a course change signal commanding to change
to a low-noise course having a noise level lower than a
noise level of a washing course; a storage unit storing, as
data, the speed of a washing motor of the low-noise
course corresponding to each washing stage of the
washing course; and a control unit that, when the course
change signal is input, recognizes the washing stage of
the washing course, changes to the speed of the washing
motor of the low-noise course corresponding to the re-
cognized washing stage, and controls the washing stage
of the low-noise course.
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Description

FIELD

[0001] The present disclosure relates to a dishwasher, and more particularly, to a dishwasher capable of changing a
washing course to a low noise-level course during a washing cycle of a dishwasher.

DESCRIPTION OF RELATED ART

[0002] The dishwasher is an apparatus for washing dishes by spraying washing water in which detergent is dissolved to
the dishes having food wastes and oil attached thereto after meal, thereby removing the food wastes and oil therefrom.
Specifically, the washing water is sprayed to an inner space of the tub at a high pressure, and the sprayed washing water
collides with the dishes so that foreign substances such as food waste on the surface of the dish are washed away.
[0003] A process of washing dishes using the dishwasher includes various steps including spraying the washing water in
which detergent is dissolved, rather than including only the spraying the washing water in which detergent is dissolved.
[0004] The dishwasher may operate in a preliminary washing cycle, a washing cycle, a rinsing cycle, a heating rinsing
cycle, and a drying cycle.
[0005] However, a situation may occur in which when the user watches the TV in the living room, operation noise of the
dishwasher generated in the kitchen space interferes with the user.
[0006] Thus, in order to change the washing course of the dishwasher to the low noise-level course, the user has to move
to the kitchen space, and stop the washing operation, turn off the power, and then turn on the power again and then set the
washing course to the low noise-level course.

DISCLOSURE

TECHNICAL PURPOSE

[0007] A purpose of the present specification is to provide a dishwasher in which a user is capable of simply changing, in
a real-time manner, a washing course from a standard washing course to a low-noise course or a low noise-level mode
during a washing cycle of the dishwasher using a user’s voice, a remote controller manipulation, a user terminal, or the like.
[0008] Purposes according to the present disclosure are not limited to the above-mentioned purpose. Other purposes
and advantages according to the present disclosure that are not mentioned may be understood based on following
descriptions, and may be more clearly understood based on embodiments according to the present disclosure. Further, it
will be easily understood that the purposes and advantages according to the present disclosure may be realized using
means shown in the claims or combinations thereof.

TECHNICAL SOLUTION

[0009] In order to achieve the above purpose, a dishwasher according to an embodiment of the present disclosure may
include an input unit for receiving a course change signal instructing the dishwasher to change a washing course to a low
noise-level course having a lower noise-level than a noise-level of the washing course; storage for storing therein, as data,
a rotation speed of a washing motor in each washing cycle of the low noise-level course corresponding to each washing
cycle of the washing course; and a controller configured to: upon receiving the course change signal, recognize a washing
cycle of the washing course; and change a rotation speed of the washing motor in the recognized washing cycle of the
washing course to a rotation speed of the washing motor in a washing cycle of the low noise-level course corresponding to
the recognized washing cycle, thereby controlling the washing cycle of the low noise-level course.
[0010] Furthermore, the dishwasher according to the present disclosure may further include: a casing constituting an
outer appearance and having an open front; a door sealing the open front of the casing; a tub receiving washing water
therein; and a rack positioned inside the tub and accommodating therein dishes.
[0011] The input unit may include: a voice input unit configured to receive a voice signal as the course change signal; a
communication unit configured to receive the course change signal from a user terminal ora management server through a
communication network; and a remote receiver configured to wirelessly receive the course change signal from a remote
controller.
[0012] Further, the washing cycle of the washing course may be one of a preliminary washing cycle, a main washing
cycle, a rinsing cycle, a heating rinsing cycle, and a drying cycle.
[0013] Further, the storage may store therein a washing time duration and a washing water temperature of each washing
cycle of the low noise-level course corresponding to each washing cycle of the washing course as data.
[0014] Furthermore, upon receiving the course change signal during a main washing cycle of the washing course, the
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controller may be configured to: change a rotation speed of the washing motor to be lower than a rotation speed of the
washing motor in the washing course such that the washing course is changed to the low noise-level course in a real-time
manner at one of initial, middle, and end timings of the main washing cycle, thereby controlling the washing cycle of the low
noise-level course.
[0015] Furthermore, upon receiving the course change signal during a rinsing cycle of the washing course, the controller
may be configured to: change a rotation speed of the washing motor to be lower than a rotation speed of the washing motor
in the washing course such that the washing course is changed to the low noise-level course in a real-time manner at one of
initial, middle, and end timings of the rinsing cycle, thereby controlling the washing cycle of the low noise-level course.
[0016] Furthermore, upon receiving the course change signal during a heating rinsing cycle of the washing course, the
controller may be configured to: change a rotation speed of the washing motor to be lower than a rotation speed of the
washing motor in the washing course such that the washing course is changed to the low noise-level course in a real-time
manner at one of initial, middle, and end timings of the heating rinsing cycle, thereby controlling the washing cycle of the low
noise-level course.
[0017] Furthermore, upon receiving the course change signal during a preliminary washing cycle of the washing course,
the controller may be configured to: change a rotation speed of the washing motor to be lower than a rotation speed of the
washing motor in the washing course such that the washing course is changed to the low noise-level course in a real-time
manner at one of initial, middle, and end timings of the preliminary washing cycle, thereby controlling the washing cycle of
the low noise-level course.
[0018] Furthermore, the controller may be configured to change the washing time duration or the washing water
temperature of the low noise-level course to control the washing cycle of the low noise-level course.
[0019] Furthermore, the controller may be configured to: adjust a washing time duration of the low-noise course to be
larger than a washing time duration of the washing course; or adjust a washing water temperature of the low-noise course
to be higher than a washing water temperature of the washing course, thereby controlling the washing cycle of the low
noise-level course.
[0020] The controller may be configured to perform a first cycle, calculate a first temperature value of the dishes
accommodated in the rack when the first cycle has been terminated, perform a second cycle, calculate a second
temperature value of the dishes accommodated in the rack when the second cycle has been terminated, calculate an
emissivity of the dishes accommodated in the rack based on the first temperature value and the second temperature value,
and determine a third cycle based on the emissivity.
[0021] Furthermore, the first temperature value may be calculated from a first thermal image acquired through an optical
sensor after the first cycle has been terminated, and the second temperature value may be calculated from a second
thermal image acquired through the optical sensor.
[0022] In order to achieve the above purpose, a dishwasher according to another embodiment of the present disclosure
may include an input unit for receiving a course change signal instructing the dishwasher to change a washing course to a
low noise-level course having a lower noise-level than a noise-level of the washing course; a function execution unit for
executing a washing cycle according to the washing course or the low noise-level course; and a controller configured to:
upon receiving the course change signal during execution of the washing course, change a parameter of the washing
course to a parameter of the low noise-level course; and control the function execution unit to execute the washing cycle of
the low noise-level course based on the parameter of the low noise-level course.
[0023] Furthermore, the washing course may include a standard course, a strong course, a delicate course, and a low
noise-level course.
[0024] Furthermore, the parameter of the low noise-level course may be the same as or different from the parameter of
the low noise-level mode.
[0025] Furthermore, the rotation speed of the washing motor in the low noise-level course may be the same as or
different from the rotation speed of the washing motor of the low noise-level mode.
[0026] The parameter of the low noise-level course may include a washing water spray pressure, a washing time
duration, a washing water temperature, and a rotation speed of a washing motor.
[0027] Furthermore, the controller may be configured to control the function execution unit to: lower a washing water
spray pressure of the low noise-level course to a washable lowest spray pressure; adjust a washing time duration of the low
noise-level course to be larger than a washing time duration of the washing course; adjust a washing water temperature of
the low noise-level course to be higher than a washing water temperature of the washing course; and adjust a rotation
speed of the washing motor of the low noise-level course to be lower than a rotation speed of the washing motor of the
washing course, thereby executing the washing cycle of the low noise-level course.
[0028] The washing cycle may include a preliminary washing cycle, a main washing cycle, a rinsing cycle, a heating
rinsing cycle, and a drying cycle.
[0029] Furthermore, an execution time duration of the rinsing cycle may be larger than an execution time duration of
each of the main washing cycle and the heating rinsing cycle.
[0030] Furthermore, an execution time duration of the main washing cycle may be larger than an execution time duration
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of each of the rinsing cycle and the heating rinsing cycle.
[0031] Furthermore, upon receiving the course change signal during execution of the main washing cycle, the controller
may be configured to: change the parameter of the washing course to the parameter of the low noise-level course at the
course change signal receiving timing; control the function execution unit to execute the main washing cycle of the low
noise-level course during a period from the course change signal receiving timing to an end timing of the main washing
cycle based on the parameter of the low noise-level course; and subsequently, control the function execution unit to further
execute the main washing cycle of the low noise-level course for a first time duration allocated to the main washing cycle of
the low noise-level course.
[0032] Furthermore, upon receiving the course change signal during execution of the rinsing cycle, the controller may be
configured to: change the parameter of the washing course to the parameter of the low noise-level course at the course
change signal receiving timing; control the function execution unit to execute the rinsing cycle of the low noise-level course
during a period from the course change signal receiving timing to an end timing of the rinsing cycle based on the parameter
of the low noise-level course; and subsequently, control the function execution unit to further execute the rinsing cycle of
the low noise-level course for a second time duration allocated to the rinsing cycle of the low noise-level course.
[0033] Furthermore, upon receiving the course change signal during execution of the heating rinsing cycle, the controller
may be configured to: change the parameter of the washing course to the parameter of the low noise-level course at the
course change signal receiving timing; control the function execution unit to execute the heating rinsing cycle of the low
noise-level course during a period from the course change signal receiving timing to an end timing of the heating rinsing
cycle based on the parameter of the low noise-level course; and subsequently, control the function execution unit to further
execute the heating rinsing cycle of the low noise-level course for a third time duration allocated to the heating rinsing cycle
of the low noise-level course.
[0034] Furthermore, the controller may be configured to control the function execution unit to: control the rotation speed
of the washing motor of the low noise-level course to be lower than that of the washing course so that the washing water
spray pressure of the low noise-level course is the lowest washable spray pressure, and to control the washing water
temperature of the low noise-level course to be higher than that of the washing course, thereby controlling the washing
cycle of the low noise-level course.
[0035] Furthermore, among the first time duration, the second time duration, and the third time duration, the first time
duration or the second time duration may be the longest, and the third time duration may be the shortest.

TECHNICAL EFFECT

[0036] According to the present disclosure, when the operation noise of the dishwasher which is operating in the kitchen
space interferes the user watching the TV in the living room, the user may control the operation of the dishwasher via the
smartphone held in the hand of the user to change the current operation course of the dishwasher to the low noise-level
course with low-level noise in a real-time manner.
[0037] Furthermore, according to the present disclosure, when the operation noise of the dishwasher which is operating
in the kitchen space interferes the user sleeping in the bedroom, the user may execute an app ThinQ App through a
smartphone next to or close to the user to change the current operation course of the dishwasher to the low noise-level
course with low-level noise in a real-time manner.
[0038] Furthermore, according to the present disclosure, when a customer feels inconvenience due to washing hitting
noise while the dishwasher which is operating, the user may execute an app ThinQ App through a smartphone to change
the current operation course of the dishwasher to the low noise-level course with low-level noise in a real-time manner,
thereby reducing the noise.
[0039] Furthermore, according to the present disclosure, even though the contaminant hitting spraying force is lowered
in order to reduce the washing noise as the washing course is changed to the low noise-level course during the washing
course operation, the washing performance of the low noise-level course may be equal to or greater than that of the
washing course.
[0040] Furthermore, in the prior art, in order to change the washing course to the low noise-level course, a process of
turning off the power during the operation and then turning on the power, and setting the operation course to the low noise-
level course should be performed. However, according to the present disclosure, as soon as the user experiences
discomfort due to the noise, the user may immediately change the washing course to the low noise-level course in a real-
time manner through the execution of the app.
[0041] Furthermore, according to the present disclosure, when the standard washing course is changed to the low
noise-level course, the dishwasher may be controlled such that the washing time duration of the low noise-level course
may be larger than that of the washing course, and the washing water temperature of the low noise-level course may be
higher than that of the washing course.
[0042] Furthermore, according to the present disclosure, the current operation course may be changed without stopping
the currently operating washing course, and the operation course may be easily retuned to the previous washing course
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after the low noise-level course has been terminated.
[0043] Furthermore, according to the present disclosure, as soon as the user experiences discomfort due to the
operation noise of the dishwasher, the user may change the course parameter through the app so that the operation noise-
level of the dishwasher may operate under the lowest noise-level logic, thereby reducing the power consumption of the
dishwasher.
[0044] Further, according to the present disclosure, in repose to that the user selects the low-noise course or the low
noise-level mode with a simple manipulation of the user terminal, the dishwasher may automatically lower the hitting spray
pressure, increase the washing time duration, and increase the washing water temperature (soaking energy) in the low-
noise course or the low noise-level mode, thereby improving the convenience of the user.
[0045] In addition to the above-described effects, specific effects of the present disclosure will be further described with
reference to the detailed descriptions as set forth below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046]

FIG. 1 is a configuration diagram schematically illustrating an overall configuration of a home appliance control system
according to an embodiment of the present disclosure.
FIG. 2 is a block diagram schematically illustrating an internal configuration of a dishwasher according to an
embodiment of the present disclosure.
FIG. 3 is a block diagram schematically illustrating an internal configuration of a user terminal according to an
embodiment of the present disclosure.
FIG. 4 is a block diagram schematically illustrating an internal configuration of a management server according to an
embodiment of the present disclosure.
FIG. 5 is a perspective view illustrating an outer appearance of a dishwasher according to an embodiment of the
present disclosure.
FIG. 6 is a perspective view illustrating a state in which a door of a dishwasher according to an embodiment of the
present disclosure is opened.
FIG. 7 is a flowchart illustrating a step-by-step cycle operation sequence of a dishwasher according to an embodiment
of the present disclosure.
FIG. 8 is a block diagram illustrating a controller and a functional block of a dishwasher according to an embodiment of
the present disclosure.
FIG. 9 is a view illustrating a basic concept of changing a washing course according to an embodiment of the present
disclosure.
FIG. 10 is a flowchart illustrating a method of controlling, by a management server, a washing course according to an
embodiment of the present disclosure.
FIG. 11 is a diagram illustrating an example of a course change time point in each unit cycle in a dishwasher according
to an embodiment of the present disclosure.
FIG. 12 is a flowchart illustrating a method of controlling a washing course of a dishwasher according to an
embodiment of the present disclosure.
FIG. 13 is a diagram illustrating a noise reduction amount at a course change timing in each unit cycle of a dishwasher
according to an embodiment of the present disclosure.
FIG. 14 is a view illustrating standard course noise-level in each unit cycle of a dishwasher according to an
embodiment of the present disclosure.
FIG. 15 is a view illustrating an example of noise reduction at a course change time point in each unit cycle of a
dishwasher according to an embodiment of the present disclosure.
FIG. 16 is a diagram showing a low noise-level course execution and return logic during a preliminary washing cycle
among unit cycles of a dishwasher according to an embodiment of the present disclosure.
FIG. 17 is a view illustrating a low noise-level course execution and return logic during a first main washing cycle
among unit cycles of a dishwasher according to an embodiment of the present disclosure.
FIG. 18 is a view illustrating a low noise-level course execution and return logic during a second main washing cycle
among unit cycles of a dishwasher according to an embodiment of the present disclosure.
FIG. 19 is a view illustrating a low noise-level course execution and return logic during a rinsing cycle among unit
cycles of a dishwasher according to an embodiment of the present disclosure.
FIG. 20 is a view illustrating a low noise-level course execution and return logic during a first heating rinsing cycle
among unit cycles of a dishwasher according to an embodiment of the present disclosure.
FIG. 21 is a view illustrating a low noise-level course execution and return logic during a second heating cycle among
unit cycles of a dishwasher according to an embodiment of the present disclosure.
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FIG. 22 is a block diagram schematically illustrating a configuration of a dishwasher according to another embodiment
of the present disclosure.
FIG. 23 is a flowchart illustrating a method of controlling a washing course of a dishwasher according to another
embodiment of the present disclosure.

DETAILED DESCRIPTIONS

[0047] The above-described purposes, features, and advantages will be described in detail with reference to the
accompanying drawings, and thus, those skilled in the art to which the present disclosure pertains may easily implement
the technical spirit of the present disclosure.
[0048] In the following descriptions of the present disclosure, a detailed description of a known technology related to the
present disclosure will be omitted when it is determined that the detailed description may make the gist of the present
disclosure rather unclear.
[0049] Hereinafter, embodiments of the present disclosure will be described in detail with reference to the accompany-
ing drawings. The present disclosure may be implemented in a variety of different forms and is not limited to the
embodiments described herein.
[0050] In order to clearly describe the present disclosure, contents unrelated to the description have been omitted, and
the same or similar components will be denoted by the same reference numerals throughout the specifications.
[0051] Further, some embodiments of the present disclosure will be described in detail with reference to illustrative
drawings. When a reference numeral is added to each of the elements of the drawings, the same constituent element may
have the same reference numeral even when the same constituent element is displayed on different drawings.
[0052] In the following descriptions of the present disclosure, a detailed description of a known function or component
related to the present disclosure will be omitted when it is determined that the detailed description may make the gist of the
present disclosure rather unclear.
[0053] Terms such as first, second, A, B, (a), (b) or the like may be used herein when describing components of the
present disclosure. These terms are only used to distinguish one component from another component, and the nature, the
sequence, the order, or the number of the component is not limited by the terms. It should be understood that when one
component is referred to as being "connected", "coupled" or "joined" to another component, the former may be directly
connected or coupled or joined to another component, or still another component may be "interposed" between the
components, or the two components may be "connected", "coupled" or "joined" to each other via still another component.
[0054] Further, in implementing the present disclosure, the component may be subdivided into sub-components for
convenience of description. However, these sub-components may be implemented in one device or module, or may be
distributed across a plurality of devices or modules.
[0055] Hereinafter, the home appliance described herein is a home appliance including a dishwasher. The function of
the home appliance is continuously upgraded. To this end, the home appliance may be connected to a management server
through a communication network using a router or an AP (access point).
[0056] FIG. 1 is a configuration diagram schematically illustrating an overall configuration of a home appliance control
system according to an embodiment of the present disclosure.
[0057] Referring to FIG. 1, a home appliance control system 1 (hereinafter, referred to as a "system") according to an
embodiment of the present disclosure may include a dishwasher 10, a user terminal 20, a management server 30, and an
access point (AP) 40.
[0058] The dishwasher 10 may include a display module for displaying information and a communication device having
a communication function.
[0059] The dishwasher 10 may be equipped with a communication interface or a communication unit necessary to
perform wired or wireless communication. Furthermore, the dishwasher 10 may provide information related to a washing
cycle to a user through visual or auditory information output.
[0060] The dishwasher 10 may periodically transmit information of software installed in the dishwasher 10 to the
management server 30 through the router 40.
[0061] Furthermore, the dishwasher 10 may transmit software information about a separate electronic device con-
nected thereto in a wired or wireless manner, for example, a remote controller, to the management server 30.
[0062] Furthermore, a communication scheme between the dishwasher 10 and the management server 30 may be
different from a communication scheme between the dishwasher 10 and the separate electronic device.
[0063] Furthermore, when the upgrade is required on the software of the separate electronic device connected to the
dishwasher 10 in a wired or wireless manner, the dishwasher 10 may transmit software received from the management
server 30 to the electronic device or transmit the software to a plurality of separate electronic devices in a broadcasting
manner.
[0064] The software information transmitted from the dishwasher 10 to the management server 30 may include a user
ID, a model name, a serial number, a software version, software contents, a user setting, storage capacity information of a
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product, and the like.
[0065] The management server 30 may compare the software information of the dishwasher 10 with the software
information registered in the management server 30 based on the user ID, the model name, the serial number, and the like
included in the received software information.
[0066] The management server 30 may select one of the general upgrade or the automatic upgrade as the software
upgrade method of the dishwasher 10 based on the comparison result, or may select one of the general upgrade or the
automatic upgrade as the software upgrade method of the dishwasher 10 based on the model name, the serial number,
and the like of the dishwasher 10.
[0067] The user terminal 20 may be a device carried or held by a user. In one example, the user terminal 20 may include a
smartphone, a notebook, a tablet PC, a smart TV, a smart watch, or the like. However, the scope of the user terminal 20 is
not limited thereto. Hereinafter, an embodiment of the present disclosure will be described based on an example in which
the user terminal 20 is a smartphone.
[0068] The user terminal 20 is any terminal including a processor for processing instructions or computations, a display
for displaying Various types of information, a voice input device (for example, a microphone) capable of receiving a user’s
voice, a voice output device (for example, a speaker) for outputting voice, a photographing device (for example, a camera)
capable of acquiring a photo of an external object, and a communication module capable of performing a communication
function with another device.
[0069] The user may remotely control the dishwasher 10 installed in the home or check an operation state of the
dishwasher 10 in a real-time manner using the user terminal 20 (e.g. a mobile terminal or a tablet).
[0070] The user may execute an application for managing the dishwasher 10 installed in the user terminal 20, input a
control command on the dishwasher 10, or request information inquiry related to an operation state of the dishwasher 10.
The user terminal 20 may transmit a control command to the management server 30 or request transmission of information
about the dishwasher 10 according to a user’s request.
[0071] The management server 30 may be a device that remotely manages the dishwasher 10. The management server
30 may be communicatively connected to the dishwasher 10 through the access point 40. Furthermore, the management
server 30 may be communicatively connected to the user terminal 20, and may manage the dishwasher 10 in association
with the user terminal 20.
[0072] The management server 30 stores therein information to be provided to the dishwasher 10 or the user terminal
20, software necessary for the upgrade, and the like. Furthermore, the management server 30 may transmit software or
information required for the upgrade to the dishwasher 10 or the user terminal 20 in a push manner according to a preset
download scheme or storage mechanism.
[0073] In particular, the management server 30 may store therein information for upgrading the dishwasher 10. The
information stored in the management server 30 may include software data installed in the dishwasher 10, information
related to the dishwasher 10, user-related information, and the like. The software data may include data (i.e. firmware data)
about firmware of the dishwasher 10 and data (i.e. content program data) about a content program executed on the
firmware.
[0074] The access point 40 may serve to allow the management server 30 and the dishwasher 10 to communicate with
each other via the access point 40. The access point 40 may be a Wi-Fi router. Accordingly, the access point 40 may be
referred to as the router 40.
[0075] The access point 40 is connected to a communication line installed in a place such as a home or office to transmit
a RF signal. Each of the dishwasher 10 and the user terminal 20 is present in a distance range from the access point 40 in
which each of the dishwasher 10 and the user terminal 20 is capable of receiving a RF signal from the access point 40. The
access point 40 may receive a RF signal transmitted from a device communicatively connected to the router 40, for
example, each of the dishwasher 10 and the user terminal 20, and transmit the received RF signal to an outside out of the
home or the office through the communication line. The access point 40 may receive a signal input from the outside through
the communication line and may convert the received signal into the RF signal and transmit the RF signal to the each of the
dishwasher 10 and the user terminal 20. Accordingly, the dishwasher 10 connected to the access point 40 may
communicate with the management server 30. In this regard, the access point 40 may be, for example, the router 40.
[0076] The management server 30 communicates with the dishwasher 10 through, for example, the router 40 installed in
the home. The management server 30 transmits a control command input by the user to the dishwasher 10 through the
router 40, or requests the dishwasher 10 to transmit information related to the operation state of the dishwasher 10. The
dishwasher 10 may be controlled based on the control command input by the user, or may transmit the information related
to the operation state of the dishwasher 10 to the management server 30 through the router 40.
[0077] The management server 30 transmits information related to the operation state of the received dishwasher 10 to
the user terminal 20. In this process, the user may remotely control the dishwasher 10 using the user terminal 20, or may
check information related to the operation state of the dishwasher 10 in a real-time manner.
[0078] When the user requests an upgrade of software or firmware installed in the dishwasher 10 through an application
installed in the user terminal 20, the management server 30 transmits new software or firmware to the dishwasher 10.
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[0079] The user may set an element or function for upgrading software or firmware of the dishwasher 10 through an
application installed in the user terminal 20, or may check an upgrade state of software or firmware of the dishwasher 10.
[0080] Users may communicate with the management server 30 or communicate with the dishwasher 10 using the user
terminal 20. The user may control functions of a plurality of dishwashers 10 or control the upgrade scheme thereof through
the user terminal 20.
[0081] The user terminal 20 and the dishwashers 10 may communicate with each other via the management server 30.
Alternatively, the user terminal 20 and the dishwashers 10 may communicate with each other directly using short-range
communication.
[0082] A visual and auditory interface informing the user that a new function of the product has been added while the
dishwasher 10 is connected to the network will be described.
[0083] A new upgrade function is registered in the management server 30. The dishwasher 10 may provide a visual
auditory interface informing that the new function has been added to the user. Thus, the user may recognize that the new
function has been added. In this regard, the new function is a function in which while the dishwasher 10 is executing a
standard course of a washing function, an operation course of the dishwasher 10 is changed to a low noise-level course in
which a noise-level is lower than or equal to a predetermined decibel (dB) according to a user’s input, and then the
dishwasher 10 operates in the low noise-level course.
[0084] A display (e.g. an LCD, an LED, etc.) of the dishwasher 10 may output visual information. A speaker, a vibration
element, and a buzzer of the dishwasher 10 may output auditory information (sound effect).
[0085] The user may identify visual and auditory information and recognize that the new function has been added, based
on the visual and auditory information.

Embodiments

[0086] Hereinafter, a configuration of each of the dishwasher 10, the user terminal 20, and the management server 30
will be described in more detail with reference to FIGS. 2 to 4.
[0087] FIG. 2 is a block diagram schematically illustrating an internal configuration of a dishwasher according to an
embodiment of the present disclosure.
[0088] Referring to FIG. 2, the dishwasher 10 according to an embodiment of the present disclosure may include a home
appliance controller 110, a communication unit 120, a function execution unit 130, a user interface 140, and storage 150.
[0089] In this regard, each of the communication unit 120 and the user interface 140 correspond to an example of an
input unit. The input unit receives a course change signal instructing the dishwasher to change a washing course to a low
noise-level course having a lower noise-level than a noise-level of the washing course. The washing course may include a
standard course and a strong course. The standard course may include a preliminary wash cycle, a main washing cycle, a
rinsing cycle, a heating rinsing cycle, a drying cycle, and the like.
[0090] The communication unit 120 as the input unit receives the course change signal from the user terminal 20. The
user interface 140 as the input unit receives the course change signal according to a user’s touch manipulation. A
configuration of the dishwasher 10 is not limited to FIG. 2, and Various additional components may be included in the
dishwasher 10.
[0091] For example, the input unit may further include: a voice input unit for receiving a voice signal as the course change
signal; the communication unit for receiving the course change signal from the user terminal or the management server
through the communication network; and a remote receiver for wirelessly receiving the course change signal from a
remote controller.
[0092] The communication unit 120, the function execution unit 130, and the user interface 140 may transmit and receive
data to and from each other through a local bus.
[0093] The function execution unit 130 executes a washing function including a preliminary washing cycle, a main
washing cycle, a rinsing cycle, a heating rinsing cycle, and a drying cycle as a unique function of the dishwasher. The
function execution unit 130 may include a temperature sensor for detecting a temperature for performing the washing
function.
[0094] In this regard, the preliminary washing cycle refers to a cycle of spraying washing water containing no detergent
to the dishes, and the main washing cycle refers to a cycle of injecting detergent into the washing water and spraying the
washing water to the dishes.
[0095] The rinsing cycle may include a preliminary rinsing cycle of injecting washing water containing no rinse into the
dishes, and a main rinsing cycle of injecting rinse into the washing water and spraying the washing water to the dishes.
[0096] The rinsing cycle may include the heating rinsing cycle. When the washing water is heated and the heated
washing water is used to rinse the dishes, the dishes may be heated, and vaporization of water remaining on a surface of
the dish may be promoted due to the residual heat of the dishes during a subsequent drying process. That is, the rinsing
cycle may be divided into the rinsing cycle performed without heating the washing water and the heating rinsing cycle
performed by heating the washing water.
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[0097] Between the washing cycles, a water discharge and supply process is performed such that the washing water
used for each washing cycle is discharged through a water discharger and the washing water is supplied again through a
water supply. A start and an end of each washing cycle may be distinguished based on the water discharge and the water
supply. The washing cycle may be performed a plurality of times.
[0098] An initial time, a middle time, and an end time of each washing cycle may correspond to 1/3 of an entire time
duration of each washing cycle. A time duration from a timing at which the washing water to be used for each washing cycle
is supplied to a timing at which the washing water used for each washing cycle is discharged is divided into three 1/3 time
durations which may be allocated to the initial time, the middle time, and the end time of each washing cycle, respectively.
[0099] The home appliance controller 110 may be connected to the communication unit 120 through a local bus, and
may control an overall operation for performing a function of the dishwasher 10. The home appliance controller 110 may be
simply referred to as a "controller 110". The home appliance controller 110 may include the storage 150 in which operation
control software for controlling at least one washing operation is stored. The storage 150 stores therein a speed of a
washing motor of a low noise-level course corresponding to each washing cycle of the washing course as data.
Furthermore, the storage 150 may store therein a washing time duration and a washing water temperature of the low
noise-level course corresponding to each washing cycle of the washing course as data.
[0100] The home appliance controller 110 may control each washing cycle based on the operation control software. In
this regard, as illustrated in FIG. 2, the storage 150 may not be included in the home appliance controller 110 but may be
present separately from the home appliance controller 110 or may be embodied as a separate device.
[0101] When the course change signal is input to the home appliance controller 110, the home appliance controller 110
may recognize the washing cycle of the washing course and change a current motor speed to a rotation speed of the
washing motor of the low noise-level course corresponding to the recognized unit cycle to control the washing cycle of the
low noise-level course.
[0102] Furthermore, the home appliance controller 110 may change not only the rotation speed of the washing motor of
the low noise-level course but also the washing time duration and the washing water temperature to control the washing
cycle of the low noise-level course.
[0103] For example, upon receiving the course change signal from the user terminal 20 or the management server 30
through the user interface 140 or the communication unit 120, the home appliance controller 110 may change the washing
course to the low noise-level course in a real-time manner, based on the course change signal received at a timing of one of
unit cycles including a first cycle, a second cycle, a third cycle, a fourth cycle, and a fifth cycle, and may control the washing
cycle by changing the motor speed, the washing time duration, and the temperature.
[0104] The home appliance controller 110 may correspond to a microcomputer (MICOM). The home appliance
controller 110 may operate based on main firmware. The dishwasher 10 may include a plurality of function controllers
for controlling each function module of the home appliance based on separate firmware according to a function, that is, a
plurality of microcomputer. Although not shown in the drawings, the function controller may include a processor and an
internal memory.
[0105] The processor may include one or more of a central processing unit (CPU), an application processor, or a
communication processor. The processor may operate based on the firmware to execute one or more instructions related
to control of the home appliance 10.
[0106] The internal memory may be a volatile and/or nonvolatile memory. The internal memory may store firmware
therein and may store therein the one or more instructions related to control of the dishwasher 10.
[0107] The communication unit 120 may communicate with the user terminal 20 and the management server 30. That is,
the communication unit 120 may communicate with the user terminal 20 and the management server 30 to change a
portion of the washing function.
[0108] The communication unit 120 may transmit software information or firmware information to the management
server 30, and may receive software data or firmware data to be upgraded from the management server 30.
[0109] Furthermore, the communication unit 120 may receive software data such as firmware data and content program
data from the management server 30, store the received software data, and transmit the stored software data to at least
one of the home appliance controller 110, the function controller 130, and the user interface 140.
[0110] Furthermore, the communication unit 120 may notify the user interface 140 or App of the user terminal 20 that an
upgrade is ready and then may execute the upgrade of the individual function selected by the user interface 140 or the user
terminal 20 in the software data.
[0111] Furthermore, after completion of the upgrade of the individual function selected by the user interface 140 or the
user terminal 20 in the software data, the communication unit 120 may output a message indicating that the individual
function that has been completely upgraded may be set or used on a screen of a display module of the user interface 140 or
through a speaker module thereof in a voice manner.
[0112] Although not shown, the communication unit 120 may include a transmission/reception module, a communica-
tion controller, and storage.
[0113] The transmission/reception module may transmit and receive data. The transmission/reception module may
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transmit and receive data in a wired manner and/or a wireless manner.
[0114] According to an embodiment, the transmission/reception module may be a short-range wireless communication
module that implements short-range wireless communication. The short-range wireless communication module may be a
wireless communication module based on Wireless Fidelity (IPI), Bluetooth, Radio Frequency Identification (RFID),
Infrared Data Association (RPCVD), Ultra-Wideband (UWB), ZigBee, or the like.
[0115] When the transmission/reception module is the short-range wireless communication module, the access point40
may be provided in the user’s residential space. The access point 40 may be a device that relays wireless communication
between the management server 30 and the transmission/reception module. In one example, when the transmission/re-
ception module is the WiFi module, the access point 40 may be a WiFi router.
[0116] According to another embodiment, the transmission/reception module may be a long-range wireless commu-
nication module for implementing long-range wireless communication. The long-range wireless communication module
may be a wireless communication module based on Code Division Multiple Access (CDMA), Frequency Division Multiple
Access (FDMA), Time Division Multiple Access (TDMA), Orthogonal Frequency Division Multiple Access (OFDMA),
Single Carrier Frequency Division Multiple Access (SCFDMA), 5G, or the like.
[0117] The communication controller may control the transmission/reception module and the storage. The commu-
nication controller may correspond to a microcomputer for controlling communication. The communication controller may
operate based on the firmware.
[0118] The communication controller may store data received from the transmission/reception module, particularly,
software data in the storage. Furthermore, the communication controller may transmit the software data stored in the
storage to the function execution unit 130 and the user interface 140 through the local bus.
[0119] Although not shown in the drawings, the communication controller may include a processor and an internal
memory.
[0120] The processor may include one or more of a central processing unit (CPU), an application processor, or a
communication processor. The processor may operate based on the firmware to execute one or more instructions related
to control of the dishwasher 10.
[0121] The internal memory may be a volatile and/or nonvolatile memory. The internal memory may store therein
firmware and may store therein one or more instructions related to control of the communication unit 120.
[0122] The storage may be a volatile and/or nonvolatile memory, and may store therein software data received from the
transmission/reception module.
[0123] The function execution unit 130 performs the washing function as a unique function of the dishwasher 10. That is,
the function execution unit 130 may be a component performing a unique function provided by the dishwasher 10. In one
example, the unique function may include a function of washing and drying dishes.
[0124] Therefore, the communication unit 120 may communicate with the management server 30 to upgrade a portion
or an entirety of the washing function. Furthermore, the communication unit 120 may include the storage for storing therein
firmware-related information and software-related information necessary for performing the unique function.
[0125] Although not shown, the function execution unit 130 may include a function execution module and a function
controller.
[0126] The function execution module is a module for performing a washing function, and may include, for example, a
driver including a motor, a heater, a temperature sensor, and the like.
[0127] The function controller may control the function execution module. The function controller may correspond to a
microcomputer for controlling the execution of the function. The function controller may operate based on the firmware.
[0128] Although not shown in the drawings, the function controller may include a processor and an internal memory. The
processor and the internal memory have been described above.
[0129] The firmware of the communication controller, the firmware of the function controller, and the firmware of the
interface controller may be different from each other.
[0130] The user interface 140 may provide operation information about the washing function as the unique function of
the dishwasher and information related to the upgrade on a screen, using a voice, or the like.
[0131] The user interface 140 may provide operation information of the dishwasher 10, information related to the
upgrade of the dishwasher 10, and the like to the user. In one example, the user interface 140 may include the display
module and the speaker module. In one example, the user interface 140 may receive an input for controlling the operation
of the dishwasher 10 from the user.
[0132] The user interface 140 may perform an output of the washing operation information and an input of data. For
example, the user interface 140 may receive the course change signal instructing the dishwasher to change the standard
course of the washing function to the low noise-level course in which the dishwasher operates in a noise-level lower than or
equal to a predetermined decibel.
[0133] Although not shown, the user interface 140 may include an input/output module and the interface controller.
[0134] The input/output module may visually and/or audibly output operation information of the dishwasher 10 and
information related to the upgrade to the user, and may receive input information. When the input/output module is the
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display module, the user interface 140 may be a display panel. Furthermore, the user interface 140 may include a speaker,
a buzzer, an LED segment, and the like.
[0135] The interface controller may control the input/output module. The interface controller may correspond to a
microcomputer for controlling the interface. The interface controller may operate based on the firmware.
[0136] Although not shown in the drawings, the interface controller may include a processor and an internal memory.
The processor and the internal memory have been described above
[0137] The firmware of the communication controller, the firmware of the function controller, and the firmware of the
interface controller may be different from each other.
[0138] An embodiment of the dishwasher 10 for performing notification of software upgrade related to the washing
course change according to an embodiment of the present disclosure is as follows.
[0139] The communication unit 120 communicates with the management server 30, and receives software to be
installed in the dishwasher 10 from the management server 30. The communication controller may install the software.
[0140] The user interface 140 outputs notification information related to the installation of the software. When the
communication unit 120 receives an output instruction message instructing output of the software installation notification
from the management server 30, the user interface 140 may output the installation notification under the control of the
communication controller.
[0141] Furthermore, after the user interface 140 outputs the notification information related to installation of the
software, the communication unit 120 may receive an installation instruction message instructing installation of software
from the management server 30. The communication controller may install the software according to the installation
instruction message. When the installation instruction message instructs installing only a portion of the downloaded
software, the communication controller may be configured to install only the portion of the software or allow the only portion
thereof to be executed.
[0142] The user interface 140 includes an output interface including at least one of an LED segment, an LCD display, a
buzzer, and a speaker, which is attached to the dishwasher 10 to perform visual or audible notification. Furthermore, the
user interface 140 includes an input interface including at least one of a button, a touch of the touch screen, a dial, and a
slide bar for instructing an operation of the dishwasher 10.
[0143] The installation instruction message may be created from the user terminal 20. For example, when the user
terminal 20 operating in association with the dishwasher 10 instructs the management server 30 to install the software, the
communication unit 120 may receive the installation instruction message from the management server 30.
[0144] Furthermore, the user interface 140 may output an installation state of the software so that the user may check the
software installation state in a process of installing the software. The user interface 140 may display a guide wording, such
as "during installation" or "during upgrading", or output a voice guide or an effect sound.
[0145] Furthermore, the dishwasher 10 may receive an instruction message for changing the standard course to the low
noise-level course from the user terminal 20. This reception may be performed via the management server 30 or in direct
communication with the user terminal 20. Upon receiving the instruction message, the dishwasher 10 performs a task of
changing the standard course to the low noise-level course.
[0146] Furthermore, the user interface 140 may output operation information about the unique function of the dish-
washer 10. For example, the user interface 140 may display operation information about a preliminary washing cycle, a
main washing cycle, a rinsing cycle, a heating rinsing cycle, a drying cycle, etc. of the dishwasher 10 on a screen.
[0147] When the course change signal is input to the home appliance controller 110 during the preliminary washing cycle
of the washing course, the home appliance controller 110 may lower a rotation speed of the washing motor to be lower than
a speed thereof in the washing course such that the washing course is switched to the low noise-level course in a real-time
manner at an initial time point of the preliminary washing cycle and may control a washing cycle of the low noise-level
course.
[0148] When the course change signal is input to the home appliance controller 110 during the main washing cycle of the
washing course, the home appliance controller 110 may lower a rotation speed of the washing motor to be lower than a
speed thereof in the washing course such that the washing course is switched to the low noise-level course in a real-time
manner at a timing of one of the initial, middle, and end time durations of the main washing cycle, and may control the
washing cycle of the low noise-level course.
[0149] When the course change signal is input to the home appliance controller 110 during the rinsing cycle of the
washing course, the home appliance controller 110 may lower a rotation speed of the washing motor to be lower than a
speed thereof in the washing course such that the washing course is switched to the low noise-level course in a real-time
manner at a timing of one of the initial, middle, and end time durations of the rinsing cycle, and may control the washing
cycle of the low noise-level course.
[0150] When the course change signal is input to the home appliance controller 110 during the heating rinsing cycle of
the washing course, the home appliance controller 110 may lower a rotation speed of the washing motor to be lower than a
speed thereof in the washing course such that the washing course is switched to the low noise-level course in a real-time
manner at a timing of one of the initial, middle, and end time durations of the heating rinsing cycle, and may control the
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washing cycle of the low noise-level course.
[0151] Furthermore, in changing each of the preliminary washing course, the main washing cycle, the rinsing cycle, and
the heating rinsing cycle of the washing course e to the low noise-level course, the home appliance controller 110 may
control the washing cycle of the low noise-level course not only by lowering the rotation speed of the washing motor to be
lower than that in the washing course but also by changing the washing time duration and the washing water temperature of
the low noise-level course. For example, the home appliance controller 110 may control the washing time duration of the
low noise-level course to be three to five times of a washing time duration of the washing course. In this regard, a time
duration of a rinsing cycle of the low noise-level course may be exceptionally five times or greater of a time duration of a
rinsing cycle of the washing course. Furthermore, the home appliance controller 110 may control the washing water
temperature of the low noise-level course to be increased by 10% to 15%, compared to the washing water temperature of
the washing course.
[0152] FIG. 3 is a block diagram schematically illustrating an internal configuration of a user terminal according to an
embodiment of the present disclosure.
[0153] In FIG. 3, the user terminal 20 may be referred to as a client device or the like.
[0154] Referring to FIG. 3, the user terminal 20 according to an embodiment of the present disclosure may include a
terminal communication unit 210, a terminal controller 220, and a terminal interface 230.
[0155] Although not shown in FIG. 3, the user terminal 20 according to an embodiment of the present disclosure may
further include terminal storage.
[0156] The terminal communication unit 210 may communicate with the management server 30. The terminal
communication unit 210 may perform communication in a wired manner and/or a wireless manner. The wireless manner
may include a short-range wireless communication manner and a long-range wireless communication manner.
[0157] The terminal controller 220 may control the terminal communication unit 210 and the terminal interface 230.
[0158] Although not shown in the drawings, the terminal controller 220 may include a processor and an internal memory.
The internal memory may store therein a terminal application ThinQ App for managing the dishwasher 10. The processor
may execute the terminal application.
[0159] The terminal interface 230 may output an execution screen of the terminal application. In particular, the terminal
interface 230 may visually and/or audibly output information related to a washing operation instruction input or an upgrade
of the dishwasher 10.
[0160] The terminal communication unit 210 may transmit and receive a message to and from the management server
30. Then, the terminal communication unit 210 receives a notification message notifying that the software upgrade the
dishwasher 10 linked to the user terminal 20 is ready from the management server 30. The terminal communication unit
210 transmits an upgrade request message for requesting installation of the software to the management server 30 in
response to input through the terminal interface 230.
[0161] When the software installation has been completed, the terminal communication unit 210 may receive, from the
management server 30, at least one of a control instruction message or an upgrade function setting message for
instructing the user terminal 20 to control the dishwasher 10 or to set the upgrade function to be adapted to the operation
state of the dishwasher 10. Furthermore, the terminal interface 230 may output an interface corresponding to the control
instruction message or the upgrade function setting message.
[0162] The terminal communication unit 210 may transmit, to the dishwasher 10 or the management server 30, an
instruction message instructing the dishwasher 10 to change the standard course of the washing function to the low noise-
level course in which the dishwasher operates in a noise-level lower than or equal to a predetermined decibel in response
to an input through the terminal interface 230 under the user’s manipulation. In this regard, the predetermined decibel (dB)
may be a value lowered by 4 decibels (dB) or greater from the decibel (dB) of the noise-level of the standard course.
[0163] FIG. 4 is a block diagram schematically illustrating an internal configuration of a management server according to
an embodiment of the present disclosure.
[0164] In FIG. 4, the management server 30 may be referred to as a ’server’.
[0165] Referring to FIG. 4, the management server 30 according to an embodiment of the present disclosure may
include a server communication unit 310, a server controller 320, and server storage 333.
[0166] The server communication unit 310 may communicate with the dishwasher 10 and the user terminal 20.
[0167] The server communication unit 310 may receive the washing course control command from the server controller
320 and transmit the washing course control command to the dishwasher 10.
[0168] The server communication unit 310 may perform communication in a wired manner and/or a wireless manner.
The wireless method may include a short-range wireless communication manner and a long-range wireless commu-
nication manner.
[0169] The server controller 320 may control a server communication unit 310 and server storage 330. The server
controller 320 may be simply referred to as a "controller 320".
[0170] The server controller 320 may generate the washing course control command corresponding to the course
change signal and transmit the washing course control command to the dishwasher 10. That is, the server controller 320
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may identify the washing cycle executed by the dishwasher 10 at a time when the dishwasher receives the course change
signal, generate the washing course control command for controlling the rotation speed of the washing motor, the washing
time duration, and the washing water temperature corresponding to the identified washing cycle based on the course
change signal, and transmit the washing course control command to the dishwasher 10.
[0171] In this regard, the course change signal may include a message for requesting the dishwasher 10 to change the
current course of the dishwasher 10 in a real-time manner to the low noise-level course in which an output noise-level of the
dishwasher 10 is lowered to a value lower than or equal to the predetermined decibel while the dishwasher is operating in
one of a preliminary washing cycle, a main washing cycle, a rinsing cycle, a heating rinsing cycle, and a drying cycle.
[0172] The server controller 320 may receive the course change signal from the user terminal 20 through the server
communication unit 310 during one of a preliminary washing cycle, a main washing cycle, a rinsing cycle, a heating rinsing
cycle, and a drying cycle of the dishwasher 10.
[0173] When the server controller 320 receives the course change signal from the user terminal 20 during a standard
course operation of the main washing cycle of the dishwasher 10, the server controller 320 may generate a washing course
control command for changing, in a real-time manner, the standard course to the low noise-level course at one of the initial,
middle, and end timings of the main washing cycle and transmit the washing course control command to the dishwasher
10.
[0174] When the server controller 320 receives the course change signal from the user terminal 20 during a standard
course operation of the rinsingcycle of the dishwasher 10, the server controller 320 may generate awashing course control
command for changing, in a real-time manner, the standard course to the low noise-level course at one of the initial, middle,
and end timings of the rinsing cycle and transmit the washing course control command to the dishwasher 10.
[0175] When the server controller 320 receives the course change signal from the user terminal 20 during a standard
course operation of the heating rinsing cycle of the dishwasher 10, the server controller 320 may generate a washing
course control command for changing the standard course to the low noise-level course in a real-time manner at one of the
initial, middle, and end timings of the heating rinsing cycle and transmit the washing course control command to the
dishwasher 10.
[0176] When the server controller 320 receives the course change signal from the user terminal 20 during a standard
course operation of the preliminary washing cycle of the dishwasher 10, the server controller 320 may generate a washing
course control command for changing the standard course to the low noise-level course in a real-time manner and
changing the rotation speed of the washing motor, the washing time duration, and the washing water temperature in a real-
time manner at an initial time point of the preliminary washing cycle, and transmit the generated washing course control
command to the dishwasher 10.
[0177] When the server controller 320 receives the course change signal from the user terminal 20 at one of the initial,
middle, and end timings of each of the unit cycles including the main washing cycle, the rinsing cycle, and the heating
rinsing cycle of the dishwasher 10, the server controller 320 may generate a washing course control command for
changing the standard course to the low noise-level course in a real-time manner and changing the rotation speed of the
washing motor, the washing time duration, and the washing water temperature and transmit the generated washing course
control command to the dishwasher 10.
[0178] Although not shown in the drawings, the server controller 320 may include a processor and an internal memory.
The internal memory may store therein a server application for managing the dishwasher 10. The processor may execute
the server application.
[0179] A customized course setting logic for generating a washing course control command corresponding to the course
change signal received from the user terminal 20 is stored as program data in the server storage 330.
[0180] The server storage 330 may be a volatile and/or non-volatile memory, may be implemented in a form of database
(DB), and may store therein upgrade-related information of the dishwasher 10. The upgrade-related information may
include software data installed in the dishwasher 10, information related to the dishwasher 10, user-related information,
and the like. The software data may include firmware data and content program data of the dishwasher 10.
[0181] In one example, each of Various versions of each of the firmware data and the content program data may be
stored in the server storage 330. In particular, for the software upgrade, the latest version of each of the firmware data and
the content program data may be stored in the server storage 330.
[0182] Furthermore, as described above, the dishwasher 10 may include a plurality of controllers (microcomputer). The
respective firmware of the plurality of controllers may be different from each other. The server storage 330 may store
therein firmware data of each of the plurality of controllers of the dishwasher 10.
[0183] The server communication unit 310 transmits software to be installed in the dishwasher 10 to the dishwasher 10,
and transmits and receives messages to and from the dishwasher 10 and the user terminal 20.
[0184] The server controller 320 may receive new software data through an upgrade management webpage. That is, a
manager may upload the software data used to upgrade the dishwasher 10 to the upgrade management webpage.
[0185] In this case, the server controller 320 may automatically download the uploaded software data to the dishwasher
10.
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[0186] The server controller 320 generates an output instruction message instructing output of the installation
notification message of the software to the dishwasher 10. Furthermore, the server controller 320 controls the server
communication unit 310 to transmit the output command message.
[0187] Further, under the control of the server controller 320, the server communication unit 310 may transmit a
message indicating that the software is ready to be upgraded to the user terminal 20 linked to the dishwasher 10 and
receive an upgrade request message for requesting the installation of the software from the user terminal 20.
[0188] The server communication unit 310 may transmit a software installation instruction message to the dishwasher
10 in response to theupgrade request message, and then receive an installation completion message from the dishwasher
10.
[0189] Furthermore, the server controller 320 may check an operation state of the dishwasher 10. The server controller
320 may check a status message periodically transmitted by the dishwasher 10 or check whether a communication state
with the dishwasher 10 is maintained, and display the operation state thereof.
[0190] Furthermore, the server communication unit 310 may transmit, to the user terminal 20, at least one of a control
instruction message or an upgrade function setting message for instructing the user terminal 20 to control the dishwasher
10 or to set the upgrade function to be adapted to the operation state of the dishwasher 10.
[0191] In one example, the server controller 320 may manage software (SW) of an individual module using a
microcomputer (MICOM) constituting the home appliance and a system structure.
[0192] FIG. 5 is a perspective view illustrating an outer appearance of a dishwasher according to an embodiment of the
present disclosure. FIG. 6 is a perspective view illustrating a state in which a door of a dishwasher according to an
embodiment of the present disclosure is opened. FIG. 7 is a flowchart illustrating a step-by-step cycle operation sequence
of a dishwasher according to an embodiment of the present disclosure. FIG. 8 is a configuration diagram illustrating a
controller and a functional block of a dishwasher according to an embodiment of the present disclosure.
[0193] Referring to FIG. 5, the dishwasher 10 according to an embodiment of the present disclosure includes a casing 11
having an open front, and a door 12 which seals the open front of the casing 11. While the casing 11 and the front door 12 of
the dishwasher 10 seal an inner space thereof, the washing water or detergent does not escape to an outside of the
dishwasher.
[0194] Referring to FIG. 6, when the door 2 of the dishwasher 10 has been fully opened, the door 12 may extend to be
oriented at a right angle of 90 degrees with respect to a front surface of the casing 11. The dishwasher 10 may include a tub
108 in which the washing water is received, a sump 106 disposed under the tub and constructed to collect the washing
water and to filter foreign substances, a nozzle 104 rotatably connected to the sump and configured to spray the washing
water into the tub, and a rack 101 and 102 positioned in an inner space of the tub and including upper and lower racks to
receive a plurality of dishes thereon.
[0195] That is, the tub 108 in which the washing water is received is disposed inside the casing 11 of the dishwasher 10,
and the sump 106 is disposed under the tub so that the washing water is collected into the sump. The sump filters the
foreign matter from the washing water and provides the filtered washing water to the nozzle. An inner space of the
dishwasher 10 configured as described above may be referred to as a ’washing chamber’. The washing chamber performs
an operation of collecting the washing water and spraying the washing water to the dishes to remove the contaminants
from the dishes according to a washing cycle of the washing course or the low-noise course. The inner space of the
dishwasher 10 as described above may be referred to as the ’function execution unit 130’.
[0196] The tub 108 accommodates therein a plurality of racks 101 and 102 vertically arranged so as to be spaced from
each other, and the nozzle 104 for spraying the washing water toward each of the racks 101 and 102. A washing water
channel 109 for supplying the washing water to each of an upper nozzle 104a and a top nozzle 104c is provided at one side
of the inner space of the tub 108.
[0197] Furthermore, in an embodiment of the present disclosure, an optical sensor may be provided inside the tub 108.
The optical sensor may be a thermal imaging camera or a temperature measurement device. However, the present
disclosure is not limited thereto, and the optical sensor may include all devices capable of measuring a temperature of an
object without contact with the object based on a sensing result of infrared rays radiated from the object. Hereinafter, an
example in which the optical sensor is embodied as the thermal imaging camera will be described.
[0198] Referring to FIGS. 6 and 8, a plurality of thermal imaging cameras 111 may be provided in the tub 108. That is, the
thermal imaging camera 111 for photographing the dishes accommodated in the upper rack 101 may be positioned on top
of the upper rack 101, and the thermal imaging camera 111 for photographing the dishes accommodated in the lower rack
102 may be positioned at a position between the lower rack 102 and the upper rack 101.
[0199] Furthermore, the thermal imaging camera 111 may be provided at one side of the inner space of the tub 108. That
is, the thermal imaging camera 111 may be disposed in a groove formed in an inner side surface of the tub. The groove may
be blocked with a shielding film coplanar with the inner side surface of the tub. The shielding film may be made of a
transparent material such as glass or plastic such that the thermal imaging camera 111 disposed in the groove may capture
the image of the inside of the tub.
[0200] As described above, the thermal imaging camera 111 is disposed in the groove, thereby reducing a possibility that
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the camera is physically damaged by the dish washing operation of the dishwasher 10. Furthermore, the groove may be
blocked with the shielding film coplanar with the inner side surface of the tub 108 so as to protect the camera and to prevent
foreign substances from being deposited on a camera lens.
[0201] In an embodiment of the present disclosure, the thermal imaging camera 111 may be provided on an inner side
surface of the door 12. That is, the thermal image camera 111 may be disposed inside a groove formed in the inner side
surface of the door 12. The groove formed in the inner side surface of the door 12 may be blocked with a shielding film
coplanar with the inner side surface of the door 12.
[0202] Accordingly, in the dishwasher 10 of the present disclosure, the plurality of thermal imaging cameras 111 may be
disposed on the inner side surfaces of the door 12 and the tub 108 and may capture the images of the dishes at Various
angles. Accordingly, the dishwasher 10 may generate Various thermal images, and furthermore, may calculate an
accurate temperature value and emissivity and perform a customized cycle based on the types of dishes identified based
on the calculation result.
[0203] The home appliance controller 110 sequentially performs the cycles related to washing of the dishes according to
a preset order and controls the operation of the dishwasher 10. When the thermal imaging camera 111 photographs a first
thermal image and a second thermal image at different timings, the home appliance controller 110 stores the captured first
thermal image and second thermal image in image storage 113.
[0204] The home appliance controller 110 may calculate a first temperature value and a second temperature value
based on the first thermal image and the second thermal image using a temperature calculator 114, respectively. The
thermal image may be obtained based on a detecting result of infrared rays radiated from the dishes. In the thermal image,
a temperature distribution of the dishes is visually displayed so that different temperatures are expressed in different
colors.
[0205] The dishes on the thermal image may be expressed in colors varying depending on a temperature, for example,
from a low temperature corresponding to a blue color to a high temperature corresponding to a red color in a gradation
manner.
[0206] In one example, the temperature inside the tub gradually rises while the washing cycle is performed. Accordingly,
the heat generated from the dishes is changed over time, such that the first temperature value and the second temperature
value have different values.
[0207] A first cycle is performed and terminated. Upon the termination of the first cycle, the home appliance controller
110 may calculate the first temperature value of the dishes accommodated in the rack. Then, the home appliance controller
110 performs a second cycle, and then calculates the second temperature value of the dishes accommodated in the racks
101 and 102 when the second cycle ends. Then, the home appliance controller 110 calculates the emissivity of the dishes
accommodated in the racks 101 and 102 based on the first temperature value and the second temperature value, and
determines a third cycle based on the emissivity.
[0208] For example, the first thermal image may be a thermal image generated after the first cycle starts and then five
minutes has elapsed. The second thermal image may be a thermal image generated after the second cycle ends (after the
first cycle starts and then 15 minutes has elapsed). In this case, the second thermal image includes a larger number of
pixels emitting red light than that of the first thermal image. Thus, the second temperature value calculated from the second
thermal image has a value higher than the first temperature value calculated from the first thermal image. That is, the first
and second temperature values have different values.
[0209] In this regard, the first temperature value may be calculated from the first thermal image acquired through the
optical sensor after the first cycle has been terminated. The second temperature value may be calculated from the second
thermal image acquired through the optical sensor after the second cycle has been terminated.
[0210] The home appliance controller 110 may extract a temperature value from a color value of light emitted from each
of pixels respectively emitting light beams of different colors in the thermal image using the temperature calculator 114. The
home appliance controller 110 may use a predetermined color model to extract the temperature value from the color value.
For example, the color model may be one of RGB, CMYK, HSV, HSL, or HEX. However, the present disclosure is not
limited thereto, and the color model may include all color models used as a scheme of expressing a color in a digital
manner.
[0211] The color value may be a preset value pre-assigned to each of colors used in the predetermined color model.
Specifically, using the temperature calculator 114, the home appliance controller 110 may preset a temperature value
corresponding to each color value, and may calculate a temperature value from a color value of light emitted from each of
pixels respectively emitting light beams of different colors in the thermal image. In this regard, the first temperature value
may be an average value of the temperature values of the pixels of a dish area in the first thermal image, and the second
temperature value may be an average value of the temperature values of the pixels of the dish area in the second thermal
image.
[0212] In one example, the first thermal image may include a plurality of first thermal images and the second thermal
image may include a plurality of second thermal images. In an embodiment of the present disclosure, using the
temperature calculator 114, the home appliance controller 110 may respectively extract the first temperature values
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from the plurality of first thermal images. When all of the extracted first temperature values are equal to each other, the
home appliance controller 110 may select a temperature value having the highest occurrence among the extracted first
temperature values as the first temperature value. Similarly, using the temperature calculator 114, the home appliance
controller 110 may respectively extract the second temperature values from the plurality of second thermal images. When
all of the extracted second temperature values are equal to each other, the home appliance controller 110 may select a
temperature value having the highest occurrence among the extracted second temperature values as the second
temperature value.
[0213] In another embodiment of the present disclosure, using the temperature calculator 114, the home appliance
controller 110 may respectively extract the first temperature values from the plurality of first thermal images. When all of the
extracted first temperature values are equal to each other, the home appliance controller 110 may select an average value
of the extracted first temperature values as the first temperature value. Similarly, using the temperature calculator 114, the
home appliance controller 110 may respectively extract the second temperature values from the plurality of second
thermal images. When all of the extracted second temperature values are equal to each other, the home appliance
controller 110 may select an average value of the extracted second temperature values as the second temperature value.
[0214] The home appliance controller 110 may calculate an accurate temperature value by extracting the first
temperature value and the second temperature value from the plurality of first thermal images and the plurality of second
thermal images, respectively, and thus may calculate an accurate emissivity and perform a customized cycle based on the
types of dishes determined based on the calculated emissivity.
[0215] In one example, the emissivity has a value between 0 and 1. The emissivity may have a predetermined value
based on the type of each of the dishes and a material of each of the dishes. Thus, the emissivity of the different dishes may
be different from each other. For example, a glass material may have an emissivity of 0.92, a wood material may have an
emissivity of 0.90, a plastic material may have an emissivity of 0.84, a stainless steel material may have an emissivity of
0.59, and a stainless thick plate material has an emissivity of 0.34.
[0216] However, the dishes accommodated in the racks 101 and 102 may receive therein not only dishes of a single
material type but also dishes of at least two material types. In the latter case, a total emissivity may vary depending on the
emissivity of each of the accommodated dishes and the number or a volume of the accommodated dishes.
[0217] However, according to the present disclosure, even when the dishes of two or more material types are
accommodated in the rack in a mingling manner, only the first temperature value and the second temperature value
may be acquired, and the home appliance controller 110 may calculate the emissivity of the dishes based on the first
temperature value and the second temperature value using an emissivity calculator 115, and may determine the material
type of the dish having the largest number or volume among the dishes accommodated in the racks 101 and 102, based on
the calculated emissivity. Accordingly, the home appliance controller 110 may perform the third cycle based on the
determined type of the dish.
[0218] The home appliance controller 110 may determine the third cycle using a cycle determination unit 116. The third
cycle may include a basic cycle, an additional drying cycle, and an additional rinsing cycle, and the cycle determination unit
116 may select one of the cycles and may determine the selected one as a cycle to be performed in a next step.
[0219] When the third cycle is determined as the additional drying cycle, the home appliance controller 110 may perform
the additional drying cycle using a drying device 112. When the third cycle is determined as the additional rinsing cycle, the
home appliance controller 110 may control a washing motor 107 located under the tub 108, and may spray the washing
water into the tub through a lower nozzle 104b connected to the sump 106 and the upper nozzle 104a and the top nozzle
104c connected to the washing water channel 109 to perform the additional rinsing cycle.
[0220] FIG. 7 is a flowchart illustrating a step-by-step cycle operation sequence of a dishwasher according to an
embodiment of the present disclosure.
[0221] Referring to FIG. 7, operation steps of the dishwasher 10 according to an embodiment of the present disclosure
may include preliminary washing S101, main washing S103, rinsing S105, heating rinsing S107, and drying S109.
[0222] When the dishes used by the user are loaded on the racks 101 and 102 of the dishwasher 10, the food wastes may
remain on the dishes. Therefore, the dishwasher 10 may perform the preliminary washing S101 in a first cycle. While
performing the preliminary washing cycle S101, the detergent does not flow downwardly in the tub, and thus the food waste
having a larger volume among the Various food wastes attached to the dishes is first removed therefrom using only the
washing water without the detergent.
[0223] When the preliminary washing cycle S101 has been completed, the dishwasher 10 performs the main washing
cycle S103. When the dishwasher 10 performs the main washing cycle S103 on the dishes using only the washing water
without the detergent, oil stains deposited on the dishes are not removed therefrom well. Thus, when the dishwasher 10
performs the main washing cycle S103 on the dishes, the detergent is used such that the oil stains deposited on the dishes
are removed therefrom well.
[0224] When the main washing cycle S103 has been completed, the dishwasher 10 discharges the used washing water
to the outside through the sump 106, and performs the rinsing cycle S105 by supplying new washing water into the tub.
[0225] Thereafter, the dishwasher 10 performs the heating rinsing cycle S107 using the heated washing water at a high
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temperature, thereby increasing the temperature of the surface of the dishes to easily evaporate the moisture on the
surface of the dishes in a short time.
[0226] Finally, the dishwasher 10 performs the drying cycle S109 to dry the dishes. In this way, all the steps necessary for
dishwashing have been terminated.
[0227] FIG. 9 is a view illustrating a basic concept of changing a washing course according to an embodiment of the
present disclosure.
[0228] Referring to FIG. 9, abasic operation for changing the washing course according to an embodiment of the present
disclosure include first transmitting, by the user terminal 20, a standard course command of the washing cycle to the
dishwasher 10 via activation of the terminal application ThinQ App.
[0229] In this regard, the standard course command transmitted from the user terminal 20 may be directly transmitted to
the dishwasher 10 in a wireless manner, or may be transmitted to the dishwasher 10 via the management server 30.
[0230] Accordingly, the dishwasher 10 performs the washing cycle in a standard course in response to to a standard
course command. For example, in the standard course, the dishwasher may perform one of the preliminary washing cycle
S101, the main washing cycle S103, the rinsing cycle S105, the heating rinsing cycle S107, and the drying cycle S109 as
described above.
[0231] In this regard, in the washing cycle according to the standard course, washing noise of a level of, for example, 45
to 55 decibels (dB) which is uncomfortable for human ears may be generated from the dishwasher 10.
[0232] Thus, the washing noise generated from the dishwasher 10 may interfere with the user watching TV in the living
room.
[0233] Therefore, the dishwasher 10 according to the present disclosure may be configured to receive the course
change signal and, in response thereto, change the current course from the washing course having the washing noise-
level of 45 to 55 decibels (dB) to the low noise-level course having a noise-level lower by, for example, 4 decibels (dB) than
that of the washing course, and operate in the changed low noise-level course.
[0234] The user checks the current washing course of the dishwasher 10 through the terminal application ThinQ App of
the user terminal 20, and executes the change of the current washing course to the low noise-level course according to a
washing course control method according to an embodiment of the present disclosure.
[0235] The user terminal 20 may change an operation mode, for example, from a standard course 01: 00 hour operation
to a low noise-level course 01: 40 hours operation in response to to the user’s manipulation on the user terminal.
[0236] In this regard, in the low noise-level course, the dishwasher performs the washing cycle such that the noise-level
according to the operation of the dishwasher 10 is changed to 41 to 51 decibels (dB) lower by, for example, 4 decibels (dB)
than 45 to 55 decibels (dB) of the standard course.
[0237] FIG. 10 is a flowchart illustrating a method of controlling, by a management server, a washing course according to
an embodiment of the present disclosure.
[0238] Referring to FIG. 10, the server communication unit 310 of the management server 30 according to an
embodiment of the present disclosure receives the course change signal from the user terminal 20 in S1002.
[0239] Subsequently, the server controller 320 checks the washing cycle executed by the dishwasher 10 at the time of
receiving the course change signal in S1004.
[0240] In this regard, the dishwasher 10 transmits packet data related to the operation state to the management server
30 at a regular interval. The management server 30 recognizes a current operation state of the dishwasher 10 based on the
operation state-related packet data received from the dishwasher 10. Accordingly, the management server 30 recognizes
a unit cycle of the washing cycle of the dishwasher 10 at the time when the management server 30 receives the course
change signal from the user terminal 20.
[0241] Subsequently, the server controller 320 generates a washing course control command for controlling the rotation
speed of the washing motor and the washing time duration corresponding to the recognized washing cycle based on the
course change signal in S1006.
[0242] Subsequently, the server controller 320 transmits the generated washing course control command to the server
communication unit 310 in S1008.
[0243] Subsequently, the server communication unit 310 transmits the washing course control command received from
the server controller 320 to the dishwasher 10 in S1010.
[0244] When it is identified in step S1004 that the unit cycle of the washing cycle executed by the dishwasher 10 at the
time when the course change signal is received from the user terminal 20 is the preliminary washing cycle, the server
controller 320 may generate a washing course control command for changing the standard course of the preliminary
washing cycle to the low noise-level course of the preliminary washing cycle in which a noise-level is lowered by 3.7 to 4.0
decibels (dB) compared to the noise-level generated from the standard course of the preliminary washing cycle in a real-
time manner in S1006.
[0245] In this regard, an amount by which the noise-level in the low noise-level course of each of the unit cycles is
lowered relative to the noise-level in the standard course of each of the unit cycles is pre-stored as data in the server
storage 330. Further, the dishwasher 10 pre-stores the amount by which the noise-level in the low noise-level course of
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each of the unit cycles is lowered relative to the noise-level in the standard course of each of the unit cycles in the storage
150, wherein the amount pre-stored in the storage 150 of the dishwasher 10 and the amount pre-stored in the server
storage 330 of the management server 30 are identical with each other. For example, the noise reduction amount in each
unit cycle may be as follows: 3.7 to 4.0 decibels (dB) in the preliminary washing cycle, 3.6 to 5.0 decibel (dB) in the main
washing cycle, 3.9 decibels (dB) or greater in the rinsing cycle, and 3.0 to 4.2 decibels (dB) in the heating rinsing cycle.
[0246] Accordingly, the server controller 320 of the management server 30 generates the washing course control
command such that the noise reduction amount corresponding to the recognized preliminary washing cycle of the
dishwasher 10 is in a range of 3.7 to 4.0 decibels (dB), based on the noise reduction amount stored in the server storage
330.
[0247] The major cause of the noise in the dishwasher 10 is a rotation speed (RPM) of the washing motor for performing
the washing cycle. Therefore, the dishwasher 10 lowers the rotation speed of the washing motor such that the noise
reduction amount becomes 3.7 to 4.0 decibels (dB) during the preliminary washing cycle, based on the noise reduction
amount stored in the storage 150, in response to the washing course control command received from the management
server 30.
[0248] When it is identified in step S1004 that the unit cycle of the washing cycle executed by the dishwasher 10 at the
time when the course change signal is received from the user terminal 20 is the main washing cycle, the server controller
320 may generate a washing course control command for changing the standard course of the main washing cycle to the
low noise-level course of the main washing cycle in which a noise-level is lowered by 3.6 to 5.0 decibels (dB) compared to
the noise-level generated from the standard course of the main washing cycle in a real-time manner in S1006.
[0249] That is, the server controller 320 generates the washing course control command such that the noise reduction
amount corresponding to the recognized main washing cycle of the dishwasher 10 is in a range of 3.6 to 5.0 decibels (dB),
based on the noise reduction amount stored in the server storage 330.
[0250] Therefore, the dishwasher 10 lowers the rotation speed of the washing motor such that the noise reduction
amount becomes 3.6 to5.0 decibels (dB) during the mainwashing cycle, based on the noise reduction amount stored in the
storage 150, in response to the washing course control command received from the management server 30.
[0251] When it is identified in step S1004 that the unit cycle of the washing cycle executed by the dishwasher 10 at the
time when the course change signal is received from the user terminal 20 is the rinsing cycle, the server controller 320 may
generate a washing course control command for changing the standard course of the rinsing cycle to the low noise-level
course of the rinsing cycle in which a noise-level is lowered by 3.9 decibels (dB) or greater compared to the noise-level
generated from the standard course of the rinsing cycle in a real-time manner in S1006.
[0252] That is, the server controller 320 generates the washing course control command such that the noise reduction
amount corresponding to the recognized rinsing cycle of the dishwasher 10 is in a range of 3.9 decibels (dB) or greater,
based on the noise reduction amount stored in the server storage 330.
[0253] Therefore, the dishwasher 10 lowers the rotation speed of the washing motor such that the noise reduction
amount becomes 3.9 decibels (dB) or greater during the rinsing cycle, based on the noise reduction amount stored in the
storage 150, in response to the washing course control command received from the management server 30.
[0254] When it is identified in step S1004 that the unit cycle of the washing cycle executed by the dishwasher 10 at the
time when the course change signal is received from the user terminal 20 is the heating rinsing cycle, the server controller
320 may generate a washing course control command for changing the standard course of the heating rinsing cycle to the
low noise-level course of the heating rinsing cycle in which a noise-level is lowered by 3.0 to 4.2 decibels (dB) compared to
the noise-level generated from the standard course of the heating rinsing cycle in a real-time manner in S1006.
[0255] That is, the server controller 320 generates the washing course control command such that the noise reduction
amount corresponding to the recognized heating rinsing cycle of the dishwasher 10 is in a range of 3.0 to 4.2 decibels (dB),
based on the noise reduction amount stored in the server storage 330.
[0256] Therefore, the dishwasher 10 lowers the rotation speed of the washing motor such that the noise reduction
amount becomes 3.0 to 4.2 decibels (dB) during the heating rinsing cycle, based on the noise reduction amount stored in
the storage 150, in response to the washing course control command received from the management server 30.
[0257] FIG. 11 is a diagram illustrating an example of a course change time point in each unit cycle in a dishwasher
according to an embodiment of the present disclosure.
[0258] Referring to FIG. 11, when the standard course is changed to the low-noise course during each of unit cycles
including preliminary washing, main washing 1, main washing 2, rinsing, heating rinsing 1, and heating rinsing 2, the
dishwasher 10 according to an embodiment of the present disclosure may optimize a timing of each of unit cycles
according to a cycle timing optimization logic in a real-time manner.
[0259] In this regard, as shown in Table 1 as set forth below, the cycle timing optimization logic applies compensation at a
beginning of a changed cycle so that the washing performance is maintained.
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TABLE 1

Number Course change timing Compensation application start timing

① Main washing 1 (initial/middle/end timing) Start timing of changed cycle in each unit cycle

② Main washing 2 (initial/middle/end timing)

③ Rinsing (initial/middle/end timing)

④ Heating rinsing 1 (initial/middle/end timing)

⑤ Heating rinsing 1 (initial/middle/end timing)

[0260] For example, when the dishwasher 10 receives the course change signal at the middle timing among the initial,
middle, and end timings of the main washing 1 cycle (change timing = middle timing), a timing at which the dishwasher 10
starts to apply a compensation operation according to the real-time change to the low noise-level course may be the start
time point of the main washing 1 cycle as the start time point of the changed cycle in each unit cycle (①). That is, the
dishwasher 10 may set the compensation application start timing to the initial time point of the changedcycle. In this regard,
the dishwasher 10 operates in the compensated manner during a period from the compensation application start timing to
a cycle end timing.
[0261] Furthermore, when the dishwasher 10 receives the course change signal at the end timing among the initial,
middle, and end timings of the main washing 2 cycle (change timing = end timing), a timing at which the dishwasher 10
starts to apply a compensation operation according to the real-time change to the low noise-level course may be the start
time point of the main washing 2 cycle as the start time point of the changed cycle in each unit cycle (②).
[0262] Furthermore, when the dishwasher 10 receives the course change signal at the time of the rinsing cycle, the
dishwasher 10 may apply the compensation operation according to the real-time change to the low noise-level course to
the rinsing cycle (③).
[0263] Furthermore, when the dishwasher 10 receives the course change signal at the middle timing of the heating
rinsing 1 cycle, a timing at which the dishwasher 10 starts applying the compensation operation according to the real-time
change to the low noise-level course may be the mid-time point of the heating rinsing 1 cycle (④).
[0264] Furthermore, when the dishwasher 10 receives the course change signal at the initial time point of the heating
rinsing 2 cycle, a timing at which the dishwasher 10 starts applying the compensation operation according to the real-time
change to the low noise-level course may be the initial time point of the heating rinsing 2 cycle (⑤).
[0265] The dishwasher 10 according to an embodiment of the present disclosure may change an adjustment target
parameter of the washing motor at the real-time change time point of the standard course to the low noise-level course. The
parameter may include the RPM of the washing motor, the washing time duration, the washing water temperature, Vario,
etc. In this regard, RPM represents rotation per minute of the washing motor. The dishwasher 10 may include the washing
motor for operating a washing pump, a drain motor for operating a drain pump, and a Vario motor for switching a flow path of
a Vario valve.
[0266] Therefore, the dishwasher 10 according to the present disclosure controls the rotation speed of the washing
motor as the greatest noise causing cause. That is, when the RPM of the washing motor is very low, the dishwasher 10
according to an embodiment of the present disclosure may very easily implement the low noise-level course. However, the
dishwasher 10 according to an embodiment of the present disclosure should be able to exhibit the minimum washing
performance. The minimum washing performance may correspond to the minimum RPM of the washing motor at which a
spraying pressure of the washing water from the nozzle 104 into the tub 108 is capable of rotating a spray. In addition, in the
low noise-level course, the washing time duration and the washing water temperature may be increased to satisfy the
washing performance.
[0267] The Vario represents change at a position of the spray nozzle spraying the washing water. The spray nozzle
includes a top nozzle T, an upper nozzle U, and a lower nozzle L which are connected to a Vario valve via connection pipes.
The top nozzle sprays the washing water vertically downwardly, and the upper nozzle sprays the washing water vertically
upwardly, thereby washing dishes accommodated in the upper rack. The lower nozzle sprays the washing water upwardly
in the vertical direction such that the dishes accommodated in the lower rack are washed. Therefore, the dishwasher 10
may control the Vario valve via the Vario motor to adjust the position of the spray nozzle spraying the washing water and the
sprayed water amount from the spray nozzle.
[0268] For example, the dishwasher 10 may perform a preliminary washing (PRE1) cycle for 2 minutes, and may change
the RPM of the washing motor corresponding to the lower nozzle (L) to 1620 RPM to 1980 RPM, change the RPM of the
washing motor corresponding to the upper nozzle (U) to 1530 RPM to 1870 RPM, and change the RPM of the washing
motor corresponding to the top nozzle (L) to 1980 RPM to 2380 RPM at the initial time point of the preliminary washing cycle
at which the course change signal is received.
[0269] In this case, regarding the Vario change, for example, a connection relationship between the Vario valve and the
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upper, lower and top nozzles in the low noise-level course may be controlled to be different from that in the washing course.
[0270] Furthermore, the home appliance controller 110 may change the washing time duration from 50 seconds to 70
seconds of the washing course to 1240 seconds to 1510 seconds of the low noise-level course at the initial timing of the
preliminary washing cycle, change a heated water-based washing time duration from 54 seconds to 66 seconds of the
washing course to 1240 seconds to 1510 seconds of the low noise-level course, and change the washing water
temperature from 50°C to 60°C of the washing course to 57°C to 70°C of the low noise-level course.
[0271] Furthermore, the dishwasher 10 may apply the same change setting in the preliminary washing cycle as
described above to the main washing 1 (Main1) cycle when the washing course is changed to the low noise-level course
during the main washing 1 (Main1) cycle. In this case, for example, the dishwasher 10 may perform the main washing 1
(Main1) cycle for 9 minutes and then may perform a bubble detection operation for, for example, 30 seconds.
[0272] Furthermore, the dishwasher 10 may perform the bubble detection operation for, for example, 30 seconds and
then perform the main washing 2 (Main2) cycle, for example, for 10 minutes, and may apply the same change setting in the
main washing 1 cycle as described above to the main washing 2 (Main2) cycle when the washing course is changed to the
low noise-level course during the main washing 2 (Main2) cycle. In this case, the Vario change may be performed in the
same manner as the Vario change in the preliminary washing cycle. Furthermore, the home appliance controller 110 may
change the washing time duration, the heated water-based washing time duration, and the washing water temperature in
the same manner as in the main washing 1 cycle.
[0273] Furthermore, for example, the dishwasher 10 may perform the rinsing cycle (Rinse1) for 1 minute, and may
change the RPM of the washing motor corresponding to the lower nozzle (L) to 1620 RPM to 1980 RPM, change the RPM
of the washing motor corresponding to the upper nozzle (U) to 1530 RPM to 1870 RPM, and change the RPM of the
washing motor corresponding to the top nozzle (L) to 1980 RPM to 2380 RPM at the initial time point of the rinsing cycle at
which the course change signal indicating the change to the low noise-level course is received.
[0274] Furthermore, for example, the dishwasher 10 may perform a heating rinsing 3 (H_Rinse3) cycle for 6 minutes,
and change the washing time duration from 50 seconds to 70 seconds of the washing course to 1240 seconds to 1510
seconds of the low noise-level course, and change the connection relationship between the Vario valve and the upper,
lower and top nozzles in the low noise-level course to be different from that in the washing course, at the initial time point of
the heating rinsing cycle 3 at which the course change signal indicating the change to the low noise-level course is
received.
[0275] Furthermore, the dishwasher 10 may perform a heating rinsing cycle 4 (H_Rinse4) for, for example, for 4 minutes
or 1 minute, and may apply the same change setting in the heating rinsing 3 (H_Rinse3) cycle as described above to the
heating rinsing cycle 4 (H_Rinse4) when the washing course is changed to the low noise-level course during the heating
rinsing cycle 4 (H_Rinse4).. Furthermore, the dishwasher 10 may perform a heating rinsing 5 (H_Rinse5) cycle, for
example, for 1 minute after the heating rinsing 4 (H_Rinse4) cycle.
[0276] FIG. 12 is a flowchart illustrating a method of controlling a washing course of a dishwasher according to an
embodiment of the present disclosure.
[0277] Referring to FIG. 12, the function execution unit 130 of the dishwasher 10 according to an embodiment of the
present disclosure performs a washing course in S1202.
[0278] For example, the function execution unit 130 may perform one of a preliminary washing cycle, a main washing
cycle, a rinsing cycle, and a heating rinsing cycle.
[0279] Subsequently, the input unit 120 and 140 receives the course change signal instructing the dishwasher to change
the washing course to the low noise-level course having a lower noise-level than a noise-level of the washing course in
S1204.
[0280] For example, the communication unit 120 may receive the course change signal from the user terminal 20 or
receive the washing course control command from the management server 30.
[0281] Furthermore, the course change signal may be input from the user interface 140 according to a user’s menu
selection manipulation.
[0282] Subsequently, the home appliance controller 110 recognizes the unit cycle of the washing course currently
performed in the dishwasher 10 in S1206.
[0283] For example, the home appliance controller 110 may recognize one of a preliminary washing cycle, a main
washing cycle, a rinsing cycle, and a heating rinsing cycle as the unit cycle of the washing course currently performed in the
dishwasher 10.
[0284] Subsequently, the home appliance controller 110 changes the current rotation speed of the washing motor to the
rotation speed of the washing motor corresponding to the low noise-level course of the recognized unit cycle to control the
unit cycle of the low noise-level course in S1208.
[0285] In this case, the home appliance controller 110 may control the rotation speed of the washing motor in the low
noise-level course to be lower than that in the washing course to control the unit cycle of the low noise-level course.
[0286] Furthermore, the home appliance controller 110 may change the washing time duration of the low noise-level
course or the washing water temperature of the low noise-level course to control the unit cycle of the low noise-level
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course.
[0287] In this regard, when the currently recognized unit cycle of the washing course is a preliminary washing cycle or a
main washing cycle, the home appliance controller 110 may change the RPM of the washing motor corresponding to the
lower nozzle (L) from the lower 1800 to 2600 RPM of the washing course to 1620 RPM to 1980 RPM of the low noise-level
course, and change the RPM of the washing motor corresponding to the upper nozzle (U) from 2500 to 2600 RPM of the
washing course to 1530 RPM to 1870 RPM of the low noise-level course, and may change the RPM of the washing motor
corresponding to the top nozzle (T) from 2200 RPM to 2380 RPM of the washing course to 2200 to 2500 RPM of the low
noise-level course at the initial timing of the preliminary washing cycle or the main washing cycle at which the course
change signal is received. That is, the homeappliance controller 110 may control the rotation speed of the washing motor in
the low noise-level course to be lower by 10 to 40% than the rotation speed of the washing motor in the washing course.
[0288] Furthermore, at the initial timing of the preliminary washing cycle or the main washing cycle at which the course
change signal instructing the change to the low low noise-level course is received, the home appliance controller 110 may
change the washing time duration from 50 seconds to 70 seconds of the washing course to 1240 seconds to 1510 seconds
of the low noise-level course, change the heated water-based washing time duration from 54 seconds to 66 seconds of the
washing course to 1240 seconds to 1510 seconds of the low noise-level course, or change the washing water temperature
from 50°C to 60°C of the washing course to 57°C to 70°C of the low noise-level course, or change the connection
relationship between the Vario valve and the upper, lower and top nozzles in the low noise-level course to be different from
that in the washing course.
[0289] Furthermore, when the currently recognized unit cycle of the standard washing course is a rinsing cycle or a
heating rinsing cycle, the home appliance controller 110 may change the RPM of the washing motor corresponding to the
lower nozzle (L) to 1620 RPM to 1980 rpm, change the RPM of the washing motor corresponding to the upper nozzle (U) to
1530 RPM to 1870 rpm, and change the RPM of the washing motor corresponding to the top nozzle (T) to 1980 RPM to
2380 rpm, at the initial time point of the rinsing cycle or the heating rinsing cycle at which the course change signal
instructing the change to the low low noise-level course is received.
[0290] Furthermore, at the initial time point of the rinsing cycle or the heating rinsing cycle at which the course change
signal instructing the change to the low low noise-level course is received, the home appliance controller 110 may change
the washing time duration from 50 seconds to 70 seconds of the washing course to 1240 seconds to 1510 seconds of the
low noise-level course or change the connection relationship between the Vario valve and the upper, lower and top nozzles
in the low noise-level course to be different from that in the washing course.
[0291] In one example, data about a washing performance score of each unit cycle calculated based on an internal test
standard method may be stored in the storage 150 of the dishwasher 10. Accordingly, the management server 30 may
generate the washing course control command including the washing performance score corresponding to the currently
recognized unit cycle of the dishwasher 10 based on the washing performance score stored in the server storage 330 and
transmit the washing course control command to the dishwasher 10.
[0292] Accordingly, when the unit cycle at which the course is changed from the washing course to the low noise-level
course is the preliminary washing cycle or the first main washing cycle, the home appliance controller 110 may change the
washing performance score from the washing performance score of the standard course to the washing performance
score of the low noise-level course and control the corresponding unit cycle based on the changed score.
[0293] Furthermore, in response to the course change signal input through the input units 120 and 140, the home
appliance controller 110 may change the washing time duration, the washing water temperature, and the rotation speed of
the washing motor such that the washing performance score of the standard course is changed to the washing
performance score of the low noise-level course, based on the washing performance score stored in the storage 150
in the preliminary washing cycle or the first main washing cycle as the currently recognized unit cycle.
[0294] Furthermore, when the unit cycle at which the standard course is changed to the low noise-level course is the
second main washing cycle, the washing performance may be changed from the score of the standard course to the score
of the low noise-level course.
[0295] Therefore, in response to the washing course control command received from the management server 30, the
dishwasher 10 may control the washing time duration, the washing water temperature, the rotation speed of the washing
motor, and the like so that the washing performance score is changed from the score of the standard course to the score of
the low noise-level course based on the washing performance score stored in the storage 150, during the second main
washing cycle as the currently recognized unit cycle.
[0296] Furthermore, when the unit cycle at which the standard course is changed to the low noise-level course is the
rinsing cycle, the washing performances score may be changed from the score of the standard course to the score of the
low noise-level course.
[0297] Therefore, in response to the washing course control command received from the management server 30, the
dishwasher 10 may control the washing time duration, the washing water temperature, the rotation speed of the washing
motor, and the like so that the washing performance score is changed from the score of the standard course to the score of
the low noise-level course based on the washing performance score stored in the storage 150, during the rinsing cycle as
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the currently recognized unit cycle.
[0298] Furthermore, when the unit cycle at which the standard course is changed to the low noise-level course is the first
heating rinsing cycle, the washing performance may be changed from the score of the standard course to the score of the
low noise-level course.
[0299] Accordingly, in response to the washing course control command received from the management server 30, the
dishwasher 10 may control the washing time duration, the washing water temperature, the rotation speed of the washing
motor, and the like so that the washing performance score is changed from the score of the standard course to the score of
the low noise-level course based on the washing performance score stored in the storage 150, during the first heating
rinsing cycle as the currently recognized unit cycle.
[0300] Furthermore, when the unit cycle at which the standard course is changed to the low noise-level course is the
second heating rinsing cycle, the washing performance score of the standard course may not be changed but may be
maintained.
[0301] Accordingly, in response to the washing course control command received from the management server 30, the
dishwasher 10 may control the washing time duration, the washing water temperature, and the rotation speed of the
washing motor such that the score of the standard course is maintained, based on the washing performance score stored
in the storage 150 during the second heating rinsing cycle as the currently recognized unit cycle.
[0302] FIG. 13 is a diagram illustrating a noise reduction amount at a course change timing in each unit cycle of a
dishwasher according to an embodiment of the present disclosure.
[0303] Referring to FIG. 13, at a course change timing① as the initial time point of the main washing 1 (Main1) cycle at
which the course change signal is received, the dishwasher 10 according to an embodiment of the present disclosure may
be configured to change the operation noise-level of the main washing 1 (Main1) cycle from 48.2 dB to 44.0 dB so as to be
lowered by 4.2 dB.
[0304] Furthermore, at the course change timing①, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the main washing 3 (Main3) cycle from 47.5 dB to 42.5
dB so as to be lowered by 5.0 dB.
[0305] Furthermore, at the course change timing①, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the rinsing cycle from 46.7 dB to 42.8 dB so as to be
lowered by 3.9 dB.
[0306] Furthermore, at the course change timing①, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 3 (H_R3) cycle from 47.4 dB to 43.2
dB so as to be lowered by 4.2 dB.
[0307] Furthermore, at the course change timing①, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 4 (H_R4) cycle from 45.6 dB to 42.6
dB so as to be lowered by 3.0 dB.
[0308] Furthermore, at the course change timing①, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of each of remaining cycles from 47.2 dB to 42.9 dB so as
to be lowered by 4.3 dB.
[0309] In one example, at a course change timing② as the middle time point of the main washing 1 (Main1) cycle at
which the course change signal is received, the dishwasher 10 according to an embodiment of the present disclosure may
be configured to change the operation noise-level of the main washing 1 (Main1) cycle from 48.2 dB to 44.0 dB so as to be
lowered by 4.2 dB.
[0310] Furthermore, at the course change timing②, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the main washing 3 (Main3) cycle from 47.5 dB to 42.5
dB so as to be lowered by 5.0 dB.
[0311] Furthermore, at the course change timing ②, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the rinsing cycle from 46.7 dB to 42.8 dB so as to be
lowered by 3.9 dB.
[0312] Furthermore, at the course change timing②, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 3 (H_R3) cycle from 47.4 dB to 43.2
dB so as to be lowered by 4.2 dB.
[0313] Furthermore, at the course change timing②, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 4 (H_R4) cycle from 45.6 dB to 42.6
dB so as to be lowered by 3.0 dB.
[0314] Furthermore, at the course change timing②, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of each of remaining cycles from 47.1 dB to 43.0 dB so as
to be lowered by 4.1 dB.
[0315] In one example, at a course change timing③as the initial time point of the main washing 3 (Main3) cycle at which
the course change signal is received, the dishwasher 10 according to an embodiment of the present disclosure may be
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configured to change the operation noise-level of the main washing 3 (Main3) cycle from 47.5 dB to 42.5 dB so as to be
lowered by 5.0 dB.
[0316] Furthermore, at the course change timing③, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the rinsing cycle from 46.7 dB to 42.8 dB so as to be
lowered by 3.9 dB.
[0317] Furthermore, at the course change timing③, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 3 (H_R3) cycle from 47.4 dB to 43.2
dB so as to be lowered by 4.2 dB.
[0318] Furthermore, at the course change timing③, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 4 (H_R4) cycle from 45.6 dB to 42.6
dB so as to be lowered by 3.0 dB.
[0319] Furthermore, at the course change timing③, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of each of remaining cycles from 46.8 dB to 42.8 dB so as
to be lowered by 4.0 dB.
[0320] In one example, at a course change timing④ as the initial time point of the rinsing cycle at which the course
change signal is received, the dishwasher 10 according to an embodiment of the present disclosure may be configured to
change the operation noise-level of the rinsing cycle from 46.7 dB to 42.8 dB so as to be lowered by 3.9 dB.
[0321] Furthermore, at the course change timing④, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 3 (H_R3) cycle from 47.4 dB to 43.2
dB so as to be lowered by 4.2 dB.
[0322] Furthermore, at the course change timing④, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 4 (H_R4) cycle from 45.6 dB to 42.6
dB so as to be lowered by 3.0 dB.
[0323] Furthermore, at the course change timing④, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of each of remaining cycles from 46.6 dB to 42.9 dB so as
to be lowered by 3.7 dB.
[0324] In one example, at a course change timing⑤as the initial time point of the heating rinsing 3 (H_R3) cycle at which
the course change signal is received, the dishwasher 10 according to an embodiment of the present disclosure may be
configured to change the operation noise-level of the heating rinsing 3 (H_R3) cycle from 47.4 dB to 43.2 dB so as to be
lowered by 4.2 dB.
[0325] Furthermore, at the course change timing⑤, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of the heating rinsing 4 (H_R4) cycle from 45.6 dB to 42.6
dB so as to be lowered by 3.0 dB.
[0326] Furthermore, at the course change timing⑤, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of each of remaining cycles from 46.5 dB to 42.9 dB so as
to be lowered by 3.6 dB.
[0327] In one example, at a course change timing⑥as the initial time point of the heating rinsing 4 (H_R4) cycle at which
the course change signal is received, the dishwasher 10 according to an embodiment of the present disclosure may be
configured to change the operation noise-level of the heating rinsing 4 (H_R4) cycle from 45.6 dB to 42.6 dB and lowered
by 3.0 dB.
[0328] Furthermore, at the course change timing⑥, the dishwasher 10 according to an embodiment of the present
disclosure may be configured to change the operation noise-level of each of remaining cycles from 45.6 dB to 42.6 dB so as
to be lowered by 3.0 dB.
[0329] FIG. 14 is a view illustrating standard course noise-level in each unit cycle of a dishwasher according to an
embodiment of the present disclosure. FIG. 15 is a view illustrating an example of noise reduction at a course change time
point in each unit cycle of a dishwasher according to an embodiment of the present disclosure.
[0330] Referring to FIGS. 14 and 15, the dishwasher 10 according to an embodiment of the present disclosure may
maintain the non-changed or greater washing performance even though the contaminant hitting spraying force is lowered
to reduce the washing noise-level.
[0331] For example, the operating noise-level of the standard course is 47.2 dB. In this case, the course change time
point ① may occur during the preliminary washing cycle, the course change time point ② may occur during the main
washing 1 cycle, the course change time point③may occur during the main washing 2 cycle, the course change time point
④may occur during the rinsing cycle, the course change time point⑤may occur during the heating rinsing 1 (H_R1) cycle,
and the course change time point⑥ may occur during the heating rinsing 2 (H_R2) cycle.
[0332] For example, it may be identified that at the course change time point① at which the course changes to the low
noise-level course, the dishwasher 10 lowers the noise-level 46.1 dB in the standard course of the preliminary washing
cycle to the noise-level 42.1 dB in the low noise-level course of the preliminary washing cycle by 4.0 dB.
[0333] Furthermore, it may be identified that at the course change time point② at which the course changes to the low
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noise-level course, the dishwasher 10 lowers the noise-level 48.2 dB in the standard course of the main washing 1 cycle to
the noise-level 44.6 dB in the low noise-level course of the main washing 1 cycle by 3.6 dB.
[0334] Furthermore, it may be identified that at the course change time point③ at which the course changes to the low
noise-level course, the dishwasher 10 lowers the noise-level 47.5 dB in the standard course of the main washing 2 cycle to
the noise-level 42.5 dB in the low noise-level course of the main washing 2 cycle by 5.0 dB.
[0335] Furthermore, it may be identified that at the course change time point④ at which the course changes to the low
noise-level course, the dishwasher 10 lowers the noise-level 46.7 dB in the standard course of the rinsing cycle to the
noise-level 42.8 dB in the low noise-level course of the rinsing cycle by 3.9 dB.
[0336] Furthermore, it may be identified that at the course change time point⑤ at which the course changes to the low
noise-level course, the dishwasher 10 lowers the noise-level 47.4 dB in the standard course of the heating rinsing 1 (H_R1)
cycle to the noise-level 43.2 dB in the low noise-level course of the heating rinsing 1 (H_R1) cycle by 4.2 dB.
[0337] Furthermore, it may be identified that at the course change time point⑥ at which the course changes to the low
noise-level course, the dishwasher 10 lowers the noise-level 45.6 dB in the standard course of the heating rinsing 2 (H_R2)
cycle to the noise-level 42.6 dB in the low noise-level course of the heating rinsing 2 (H_R2) cycle by 3.0 dB.
[0338] FIG. 16 is a diagram showing a low noise-level course execution and return logic during the preliminary washing
cycle as the unit cycle of the dishwasher according to an embodiment of the present disclosure.
[0339] Referring to FIG. 16, during the preliminary washing 1 cycle, when the drainage has been completed in S1701,
the dishwasher 10 according to an embodiment of the present disclosure executes the water supply operation in S1702,
and then executes the washing operation in S1703.
[0340] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than 35°C in
S1704, and a washing time duration is T1 in S1705, the dishwasher 10 completes the unit cycle of the preliminary washing
1 in S1707. In this regard, T1 may be in a range of 90 to 130 seconds.
[0341] However, when the heater is turned on H_ON such that the washing water temperature is C1 or higher in S1704,
and the washing time duration is T1 (S1706-Y), the dishwasher 10 completes the unit cycle of the preliminary washing 1 in
S1707. C1 may be in a range of 30 to 40°C.
[0342] In this regard, in the preliminary washing 1 cycle, for example, the Vario period may be changed from L1 min to U1
min, the washing time duration may be 2 mins, the washing water temperature may be C1, and the RPM of the washing
motor may be in a range of L2380 to 2420/U2250 to 2450.
[0343] Moreover, in FIG. 16 to FIG. 21, when indicating the Vario period and the RPM of the washing motor, ’L’ means
Lower, ’U’ means Upper, ’LT’ means LowerTop, and ’T’ means Top.
[0344] In one example, the operation course of the dishwasher 10 may be changed to the low noise-level course through
an app setting execution in S1710 of the user terminal 20 in S1711.
[0345] In the low noise-level course (S1711-Y), the dishwasher 10 performs the washing operation according to the low
noise-level course as described above in S1712.
[0346] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C1 in
S1713, and the washing time duration is T1 in S1714, the dishwasher 10 completes the unit cycle of the preliminary
washing 1 of the low noise-level course in S1716.
[0347] However, when the heater is turned on H_ON such that the washing water temperature is higher than or equal to
C1 in S1713, and the washing time duration is T1 (S1715-Y), the dishwasher 10 completes the unit cycle of the preliminary
washing 1 of the low noise-level course in S1716.
[0348] In this regard, in the preliminary washing 1 cycle of the low noise-level course, for example, the Vario period may
be changed from L1 min to U1 min, the washing time duration may be 2 mins, the washing water temperature may be C1,
and the RPM of the washing motor may be in a range of L1700 to 1900/U1800 to 2000. That is, it may be identified that in the
preliminary washing 1 cycle of the low noise-level course, the RPM of the washing motor is lowered.
[0349] In one example, when the low noise-level course has been canceled (S1711-N), the dishwasher 10 performs the
washing operation of the standard course in S1720.
[0350] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C1 in
S1721, and the washing time duration is T1 in S1722, the dishwasher 10 completes the unit cycle of the preliminary
washing 1 in S1724.
[0351] However, even when the heater is turned on H_ON such that the washing water temperature is C1 or higher in
S1721, and the washing time duration is T1 (S1723-Y), the dishwasher 10 completes the unit cycle of the preliminary
washing 1 in S1724.
[0352] In this regard, in the preliminary washing 1 cycle of the standard course, for example, the Vario period may be
changed from L1 minute toU1 minute, the washing time duration may be 2 minutes, the washing water temperature may be
C1, and the RPM of the washing motor may be returned to the previous state. That is, it may be identified that in the
preliminary washing 1 cycle when the low noise-level course has been canceled, the RPM of the washing motor is returned
to the previous state.
[0353] FIG. 17 is a diagram showing a low noise-level course execution and return logic during a first main washing cycle
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among unit cycles of the dishwasher according to an embodiment of the present disclosure.
[0354] Referring to FIG. 17, after the water supply operation has been executed in S1801, the dishwasher 10 according
to an embodiment of the present disclosure executes the washing operation in S1802.
[0355] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C2 in
S1803, and the washing time duration is T2 (S1804-Y), the dishwasher 10 completes the unit cycle of the main washing 1 in
S1806. T2 may be in a range of 480 to 590 seconds, and C2 may be in a range of 45 to 55°C.
[0356] However, even when the heater is turned on H_ON such that the washing water temperature is C2 or higher in
S1803, and the washing time duration is T2 (S1805-Y), the dishwasher 10 completes the unit cycle of the main washing 1 in
S1806.
[0357] In this regard, in the main washing 1 cycle, for example, the Vario period may be changed from U3.5 minutes to
LT1 minutes, the washing time duration may be 9 minutes, the washing water temperature may be C2, and the RPM of the
washing motor may be in a range of U2490 to 2590/LT2450 to 2550.
[0358] In one example, the operation course of the dishwasher 10 may be changed to the low noise-level course through
the app setting execution in S1810 of the user terminal 20 in S1811.
[0359] In the low noise-level course (S1811-Y), the dishwasher 10 performs the washing operation according to the low
noise-level course as described above in S1812.
[0360] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C2 in
S1813, and the washing time duration is T2 in S1814, the dishwasher 10 completes the unit cycle of the main washing 1 of
the low noise-level course in S1816.
[0361] However, even when the heater is turned on H_ON such that the washing water temperature is higher than or
equal to C2 in S1813, and the washing time duration is T2 (S1815-Y), the dishwasher 10 completes the unit cycle of the
main washing 1 of the low noise-level course in S1816.
[0362] In this regard, in the main washing 1 cycle of the low noise-level course, the Vario period may be changed from
U3.5 minutes to LT1 minutes, the washing time duration may be 9 minutes, the washing water temperature may be C2, and
the RPM of the washing motor may be in a range of U1850 to 1950/LT2150 to 2250. That is, in the main washing 1 cycle of
the low noise-level course, the RPM of the washing motor is lowered.
[0363] In one example, when the low noise-level course has been canceled (S1811-N), the dishwasher 10 performs the
standard course washing operation in S1820.
[0364] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C2 in
S1821, and the washing time duration is T2 (S1822-Y), the dishwasher 10 completes the unit cycle of the main washing 1 in
S1822.
[0365] However, even when the heater is turned on H_ON such that the washing water temperature is higher than or
equal to C2 in S1821, and the washing time duration is T2 (S1823-Y), the dishwasher 10 completes the unit cycle of the
main washing 1 in S1824.
[0366] In this regard, in the main washing 1 cycle, for example, the Vario period may be changed from U3.5 minutes to
LT1 minutes, the washing time duration may be 9 minutes, the washing water temperature may be C2, and the RPM of the
washing motor may be returned to the previous state. That is, it may be identified that in the main washing 1 cycle when the
low noise-level course has been canceled, the RPM of the washing motor is returned to the previous state.
[0367] FIG. 18 is a diagram showing a low noise-level course execution and return logic during a second main washing
cycle among the unit cycles of the dishwasher according to an embodiment of the present disclosure.
[0368] Referring to FIG. 18, during the main washing 2 cycle, the dishwasher 10 according to an embodiment of the
present disclosure executes the water supply operation in S1901 and then executes the washing operation in S1902.
[0369] When the heater is turned off H_OFF such that the washing water temperature is lower than C3 in S1903, the
dishwasher 10 continues to perform the washing operation of the main washing 2 cycle in S1904. C3 may be in a range of
50 to 60°C, and T3 may be in a range of 550 to 650 seconds.
[0370] In this regard, when the washing time duration becomes T3 (S1905-Y), the dishwasher 10 completes the main
washing 2 unit cycle in S1906.
[0371] However, when the washing time duration is smaller than T3 (S1905-N), the dishwasher 10 continues to perform
the washing operation in S1904 of the main washing 2 cycle.
[0372] In the main washing 2 cycle, for example, the Vario period may change from LT1 min to L2 min to U2 min, the
washing time duration may be 10 mins, the washing water temperature may be C3, and the RPM of the washing motor may
be in a range of LT2450 to 2550/L2550 to 2650/U2500 to 2600.
[0373] In one example, the operation course of the dishwasher 10 may be changed to the low noise-level course through
the app setting execution in S1910 of the user terminal 20 in S1911.
[0374] In the low noise-level course (S1911-Y), the dishwasher 10 performs the washing operation according to the low
noise-level course as described above in S1912.
[0375] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C3 in
S1913, the dishwasher 10 continues to perform the washing operation of the main washing 2 cycle in S1914.
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[0376] However, when the heater is turned on H_ON such that the washing water temperature is higher than or equal to
C3 in S1913, the dishwasher 10 continues to perform the washing operation of the main washing 2 cycle in S1915.
[0377] Next, when the washing water temperature is C4 or higher in S1916 and the washing time duration is T4 or larger
(S1917-Y), the dishwasher 10 completes the main washing 2 unit cycle of the low noise-level course in S1918. C4 may be
in a range of 60 to 65°C and T4 may be in a range of 1900 to 1990 seconds.
[0378] In the main washing 2 cycle of the low noise-level course, for example, the Vario period may change from LT1 min
to L2 min to U2 min, the washing time duration may be in a range of 30 to 35 mins, the washing water temperature may be
C4, and the RPM of the washing motor may be in a range of LT2150 to 2250/L1750 to 1850/U1850 to 1950. That is, it may
be identified that the RPM of the washing motor is lowered in the main washing 2 cycle of the low noise-level course.
[0379] In one example, when the low noise-level course has been canceled (S1911-N), the dishwasher 10 performs the
washing operation of the standard course in S1920.
[0380] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C3 in
S1921, the dishwasher 10 continues to perform the washing operation of the main washing 2 cycle in S1922.
[0381] However, when the heater is turned on H_ON such that the washing water temperature is higher than or equal to
C3 in S1921, the dishwasher 10 continues to perform the washing operation of the main washing 2 cycle in S1920.
[0382] Then, when the washing time duration is greater than or equal to T4 (S1923-Y), the dishwasher 10 completes the
unit cycle of the main washing 2 of the standard course in S1924.
[0383] In the main washing 2 cycle of the standard course, for example, the Vario period may be changed from LT1
minute to L2 minute to U2 minute, the washing time duration may be in a range of 30 to 35 minutes, the washing water
temperature may be C3, and the RPM of the washing motor may be the previous value, that is, LT2450 to 2550/L2550 to
2650/U2500 to 2600. That is, it may be identified that in the main washing 2 cycle when the low noise-level course has been
canceled, the RPM of the washing motor is returned to the previous state.
[0384] FIG. 19 is a diagram showing a low noise-level course execution and return logic during a rinsing cycle among the
unit cycles of the dishwasher according to an embodiment of the present disclosure.
[0385] Referring to FIG. 19, during the rinsing cycle, the dishwasher 10 according to an embodiment of the present
disclosure executes a water supply operation in S2001 and then executes a washing operation in S2002.
[0386] In this regard, when heater is turned off H_OFF such that the washing water temperature is lower than C5 in
S2003, and the washing time duration is T5 in S2004, the dishwasher 10 completes the unit cycle of the rinsing 1 in S2006.
C5 may be in a range of 62 to 68°C, T5 may be in a range of 55 to 65 seconds, and T6 may be in a range of 1320 to 1410
seconds.
[0387] However, when the heater is turned on H_ON such that the washing water temperature is higher than or equal to
C5 in S2003 and the washing time duration is T5 (S2005-Y), the dishwasher 10 completes the unit cycle of the rinsing 1 in
S2006.
[0388] In this regard, in the rinsing 1 cycle, for example, the Vario period may be changed from LT0.5 minutes to U0.5
minutes, the washing time duration may be 1 minute, the washing water temperature may be C5, and the RPM of the
washing motor may be in a range of LT2550 to 2650/U2250 to 2450.
[0389] In one example, the operation course of the dishwasher 10 may be changed to the low noise-level course through
the app setting execution in S2010 of the user terminal 20 in S2011.
[0390] In the low noise-level course (S2011-Y), the dishwasher 10 performs the washing operation according to the low
noise-level course as described above in S2012.
[0391] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C5 in
S2013, and the washing time duration is T6 in S2014, the dishwasher 10 completes the unit cycle of the rinsing 1 of the low
noise-level course in S2016.
[0392] However, even when the heater is tuned on H_ON such that the washing water temperature is C5 or higher in
S2013, and the washing time duration is T6 (S2015-Y), the dishwasher 10 completes the unit cycle of the rinsing 1 of the
low noise-level course in S2016.
[0393] In this regard, in the rinsing 1 cycle of the low noise-level course, for example, the Vario period may be changed
from LT0.5 min to U0.5 min, the washing time duration may be in a range of 24 to 28 min, the washing water temperature
may be C5, and the RPM of the washing motor may be in a range of LT2050 to 2150/U1850 to 1950. That is, it may be
identified that in the rinsing 1 cycle of the low noise-level course, the RPM of the washing motor is lowered.
[0394] In one example, when the low noise-level course has been canceled (S2011-N), the dishwasher 10 executes the
washing operation of the standard course in S2020.
[0395] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C5 in
S2021, and the washing time duration is T6 in S2022, the dishwasher 10 completes the unit cycle of the rinsing 1 of the
standard course in S2024.
[0396] However, even when the heater is turned on H_ON such that the washing water temperature is higher than or
equal to C5 in S2021, and the washing time duration is T6 (S2023-Y), the dishwasher 10 completes the unit cycle of the
rinsing 1 of the standard course in S2024.
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[0397] In this regard, in the rinsing 1 cycle of the standard course, for example, the Vario period may be changed from
LT0.5 min to U0.5 min, the washing time duration may be in a range of 20 to 25 min, the washing water temperature may be
C5, and the RPM of the washing motor may be the previous value, that is, LT2550 to 2650/U2250 to 2450. That is, it may be
identified that in the rinsing 1 cycle of the standard course, the RPM of the washing motor is returned to the previous state.
[0398] FIG. 20 is a diagram showing a low noise-level course execution and return logic during a first heating rinsing
cycle among the unit cycles of the dishwasher according to an embodiment of the present disclosure.
[0399] Referring to FIG. 20, during the heating rinsing 1 cycle, the dishwasher 10 according to an embodiment of the
present disclosure executes a water supply operation in S2101 and then executes a washing operation in S2102.
[0400] When the heater is turned off H_OFF such that the washing water temperature is lower than C7 in S2103, the
dishwasher 10 continues to perform the washing operation of the heating rinsing 1 cycle in S2104. C7 may be in a range of
50 to 58°C, and T7 may be in a range of 300 to 390 seconds.
[0401] In this regard, when the washing time duration becomes T7 (S2105-Y), the dishwasher 10 completes the unit
cycle of the heating rinsing 1 in S2106.
[0402] However, when the washing time duration is smaller than T7 (S2105-N), the dishwasher 10 continues to perform
the washing operation in S2104 of the heating rinsing 1 cycle.
[0403] In the heating rinsing 1 cycle, for example, the Vario period may change from LT0.5 min to L1 min to U2.5 min, the
washing time duration may be in a range of 4 to 8 mins, the washing water temperature may be C7, and the RPM of the
washing motor may be in a range of LT2450 to 2550/L2550 to 2650/U2300 to 2400.
[0404] In one example, the operation course of the dishwasher 10 may be changed to the low noise-level course through
the app setting execution in S2110 of the user terminal 20 in S2111.
[0405] In the low noise-level course (S2111-Y), the dishwasher 10 performs the washing operation according to the low
noise-level course as described above in S2112.
[0406] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than 54°C in
S2113, the dishwasher 10 continues to perform the washing operation of the heating rinsing 1 cycle in S2114.
[0407] However, when and the heater is turned on H_ON such that the washing water temperature is higher than or
equal to 54°C in S2113, the dishwasher 10 continues to perform the washing operation of the heating rinsing 1 cycle in
S2112.
[0408] Next, when the washing time duration is 360 seconds or larger (S2115-Y), the dishwasher 10 completes the unit
cycle of the heating rinsing 1 of the low noise-level course in S2116.
[0409] In the heating rinsing 1 cycle of the low noise-level course, for example, the Vario period may change from LT0.5
min to L1 min to U2.5min, the washing time may be in a range of 4 to 8 mins, the washing water temperature may be C7,and
the RPM of the washing motor may be in a range of LT2050 to 2150/L1750 to 1850/U1850 to 1950. That is, it may be
identified that the RPM of the washing motor is lowered in the heating rinsing 1 cycle of the low noise-level course.
[0410] In one example, when the low noise-level course has been canceled (S2111-N), the dishwasher 10 performs the
washing operation of the standard course in S2120.
[0411] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C7 in
S2121, the dishwasher 10 continues to perform the washing operation of the heating rinsing 1 cycle of the standard course
in S2122.
[0412] However, when the heater is turned on H_ON such that the washing water temperature is higher than or equal to
C7 in S2121, the dishwasher 10 continues to perform the washing operation of the heating rinsing 1 cycle in S2120.
[0413] Then, when the washing time duration is greater than or equal to T7 (S2123-Y), the dishwasher 10 completes the
unit cycle of the heating rinsing 1 cycle of the standard course in S2124.
[0414] In the heating rinsing 1 cycle of the standard course, for example, the Vario period may be changed from LT0.5
minutes to L1 minutes to U2.5 minutes, the washing time duration may be in a range of 4 to 8 minutes, the washing water
temperature may be C7, and the RPM of the washing motor may be the previous value, that is, LT2450 to 2550/L2550 to
2650/U2300 to 2400. That is, in the heating rinsing 1 cycle when the low noise-level course has been canceled, the RPM of
the washing motor is returned to the previous state.
[0415] FIG. 21 is a diagram showing a low noise-level course execution and return logic during a second heating rinsing
cycle among the unit cycles of the dishwasher according to an embodiment of the present disclosure.
[0416] Referring to FIG. 21, during the heating rinsing 2 cycle, the dishwasher 10 according to an embodiment of the
present disclosure executes a water supply operation in S2201 and then performs a washing operation in S2202.
[0417] When the heater is turned off H_OFF such that the washing water temperature is lower than C8 in S2203, the
dishwasher 10 continues to perform the washing operation of the heating rinsing 2 cycle in S2204. C8 may be in a range of
60 to 65°C, and T8 may be in a range of 280 to 320 seconds.
[0418] In this regard, when the washing time duration becomes T8 (S2205-Y), the dishwasher 10 completes the unit
cycle of the heating rinsing 2 in S2206.
[0419] However, when the washing time duration is smaller than T8 (S2205-N), the dishwasher 10 continues to perform
the washing operation of the heating rinsing 2 cycle in S2204.
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[0420] In the heating rinsing 2 cycle, the Vario period may be changed, for example, from U4 minutes to T1 minutes, the
washing time may be in a range of 4 to 6 minutes, the washing water temperature may be C8, and the RPM of the washing
motor may be in a range of U2150 to 2350/T2300 to 2400.
[0421] In one example, the operation course of the dishwasher 10 may be changed to the low noise-level course through
the app setting execution in S2210 of the user terminal 20 in S2211.
[0422] In the low noise-level course (S2211-Y), the dishwasher 10 performs the washing operation according to the low
noise-level course as described above in S2212.
[0423] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C8 in
S2213, the dishwasher 10 continues to perform the washing operation of the heating rinsing 2 cycle in S2214.
[0424] However, when the heater is turned on H_ON such that the washing water temperature is C8 or higher in S2213,
the dishwasher 10 continues to perform the washing operation of the heating rinsing 2 cycle in S2212.
[0425] Then, when the washing time duration is T8 or higher (S2215-Y), the dishwasher 10 completes the unit cycle of
the heating rinsing 2 in the low noise-level course in S2216.
[0426] In the heating rinsing 2 cycle of the low noise-level course, for example, the Vario period may change from U4
minutes to T1 minutes, the washing time duration may be in a range of 4 to 6 minutes, the washing water temperature may
be C8, and the RPM of the washing motor may be in a range of U1850 to 1950/T2150 to 2250. That is, it may be identified
that the RPM of the washing motor is lowered in the heating rinsing 2 cycle of the low noise-level course.
[0427] In one example, when the low noise-level course has been canceled (S2211-N), the dishwasher 10 performs the
washing operation of the standard course in S2220.
[0428] In this regard, when the heater is turned off H_OFF such that the washing water temperature is lower than C8 in
S2221, the dishwasher 10 continues to perform the washing operation of the heating rinsing 2 cycle of the standard course
in S2222.
[0429] However, when the heater is turned on H_ON such that the washing water temperature is higher than or equal to
C8 in S2221, the dishwasher 10 continues to perform the washing operation of the heating rinsing 2 cycle in S2220.
[0430] Furthermore, when the washing time duration is greater than or equal to T8 (S2223-Y), the dishwasher 10
completes the unit cycle of the heating rinsing 2 of the standard course in S2224.
[0431] In the heating rinsing 2 cycle of the standard course, for example, the Vario period may be changed from U4
minutes to T1 minutes, the washing time duration may be in a range of 4 to 6 minutes, the washing water temperature may
be C8, and the RPM of the washing motor may be the previous value, that is, U2150 to 2350/T2300 to 2400. That is, in the
heating rinsing 2 cycle when the low noise-level course has been canceled, the RPM of the washing motor may be returned
to the previous state.
[0432] FIG. 22 is a block diagram schematically showing a configuration of the dishwasher according to another
embodiment of the present disclosure.
[0433] Referring to FIG. 22, the dishwasher 10 according to another embodiment of the present disclosure may include
the controller 110, the input unit 120, and the function execution unit 130.
[0434] The input unit 120 may input the course change signal that instructs the dishwasher to change the washing
course to the low noise-level course lower than the noise-level of the washing course.
[0435] The function execution unit 130 may execute the washing cycle according to the washing course or the low noise-
level course. In this regard, the washing course may include a standard (general) course, a strong course, a delicate
course, and a low noise-level course (quiet at night).
[0436] The standard (general) course is a course for washing the dishes in a general process, the strong course is a
course for washing the dishes with heavy contamination, the delicate course is a course for washing the dishes that are
easily damaged, such as wine glasses, and the low noise-level course is a course for washing the dishes slowly at a low
noise-level at night.
[0437] When the course change signal is input to the controller 110 during the execution of the washing course, the
controller 110 may change the operation parameter to the operation parameter of the low noise-level course at the course
change signal receiving timing and may control the function execution unit 130 to execute the washing cycle of the low
noise-level course according to the changed operation parameter.
[0438] The parameter of the low noise-level course may have a different value from a value of the parameter of the low
noise-level mode. For example, the rotation speed of the washing motor of the low noise-level course may be different from
the rotation speed of the washing motor of the low noise-level mode.
[0439] Furthermore, the parameter of the low noise-level course may have the same value as that of the parameter of the
low noise-level mode. For example, the rotation speed RPM of the washing motor of the low noise-level course and the
rotation speed RPM of the washing motor of the low noise-level mode may be equal to each other, and only the execution
time duration of the washing cycle of the low noise-level course may be different from the execution time duration of the
washing cycle of the low noise-level mode.
[0440] The parameters of the low noise-level course may include the washing water spray pressure, the washing time
duration, the washing water temperature, and the rotation speed of the washing motor.
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[0441] The controller 110 may control the function execution unit to: lower a washing water spray pressure of the low-
level noise course to a washable lowest spray pressure; adjust a washing time duration of the low-level noise course to be
larger than a washing time duration of the washing course; adjust a washing water temperature of the low-level noise
course to be higher than a washing water temperature of the washing course; and adjust a rotation speed of the washing
motor of the low-level noise course to be lower than a rotation speed of the washing motor of the washing course, thereby
executing the washing cycle of the low-level noise course.
[0442] The nozzle 104 is connected to the sump 106. While the nozzle 104 rotates, the nozzle 104 sprays the washing
water into the tub and toward the racks 101 and 102 according to the spray pressure. The washable minimum spray
pressure refers to a pressure at which the washing water sprayed from the nozzle 104 can reach the racks 101 and 102
adjacent to the nozzle 104 when the rotation speed RPM of the washing motor is lowered so that the washing cycle is
executed in a low noise-level mode. Therefore, the washable minimum spray pressure may mean the minimum rotation
speed RPM of the washing motor at which the dishwasher may perform the washing in the low noise-level mode.
[0443] The washing cycle may be at least one of a preliminary washing cycle, a main washing cycle, a rinsing cycle, a
heating rinsing cycle, and a drying cycle.
[0444] The preliminary washing cycle refers to a cycle in which the dishwasher circulates the washing water by driving
the washing motor without dispensing the detergent from a detergent dispenser and measures the amount of contam-
ination through a turbidity sensor. The main washing cycle refers to a cycle in which the dishwasher washes dishes while
dispensing the detergent from the detergent dispenser and circulating the washing water.The rinsing cycle refers to acycle
in which the dishwasher rinses the dishes with the water free of the detergent. The heating rinsing cycle refers to a cycle in
which the dishwasher heats the dishes with hot water to help dry the dishes in the subsequent drying cycle. In the
rinsing/heating rinsing cycle, the rinse may be dispensed from the detergent dispenser to improve the hydrophilicity of the
dishes to help evaporate the water remaining on the surface of the dishes during the subsequent drying cycle. Each cycle
may be omitted, duplicated, or adjusted depending on a course setting and option.
[0445] The preliminary washing cycle is a process of removing large-volume food wastes from the dishes only with the
washing water without the detergent while the detergent does not flow downwardly of the tub. The main washing cycle is
performed after the preliminary washing cycle has been completed. When the dishwasher 10 performs the main washing
cycle on the dishes using only the washing water without the detergent, oil stains deposited on the dishes are not removed
therefrom well. Thus, when the dishwasher 10 performs the main washing cycle on the dishes, the detergent is used such
that the oil stains deposited on the dishes are removed therefrom well. The rinsing cycle is a process of discharging the
used washing water to the outside through the sump after the main washing cycle has been completed, and then,
supplying new washing water to perform the rinsing of the dishes. The heating rinsing cycle is the process of performing
heating and rinsing the dishes using high-temperature heated washing water to rinse the dishes once again and increase
the temperature of the surface of the dishes so that the moisture on the surface of the dishes may easily evaporate in a short
period of time.
[0446] A process of draining the washing water used in each cycle and supplying new washing water may be performed
between the cycles. A water supply process may be performed before the preliminary washing cycle. A water drainage and
water supply process may be performed between the preliminary washing cycle and the main washing cycle, between the
main washing cycle and the rinsing cycle, and between the heating rinsing cycle and the rinsing cycle. The water drainage
process may be performed between the heating rinsing cycle and the drying cycle. The water may be supplied to the sump
through a water supply path by controlling an aquastop (not shown) of the water supply. The water may be drained to the
outside out of the sump and the dishwasher through a water drain path by controlling the draining motor connected to the
sump.
[0447] Among the main washing cycle, the rinsing cycle, and the heating rinsing cycle, the execution time duration of the
rinsing cycle may be larger than that of each of the main washing cycle and heating rinsing cycle.
[0448] Among the main washing cycle, the rinsing cycle, and the heating rinsing cycle, the execution time duration of the
main washing cycle may be larger than that of each of the rinsing cycle and the heating rinsing cycle.
[0449] According to another embodiment of the present disclosure, when the operation course of the dishwasher 10 is
changed from the standard washing course to the low noise-level course while executing the standard washing course, the
dishwasher 10 may lower the spray pressure of the washing water, increase the washing time duration, and increase the
washing water temperature in order to maintain the washing performance without affecting the washing performance even
when the operation parameter is changed to the operation parameter of the low noise-level course in real time, thereby
lowering the operation noise-level.
[0450] In this regard, the low noise-level course or mode means an operation course or mode in which the washing cycle
is executed such that the rotation speed of the washing motor is adjusted to be lower than that of the washing course so that
the washing water spray pressure becomes the lowest washable spray pressure, while the washing time duration is
increased, and the washing water temperature is increased to maintain the washing performance as it is.
[0451] Upon receiving the course change signal during execution of the main washing cycle of the washing course, the
controller 110 may be configured to: change the parameter of the washing course to the parameter (washing time duration
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and washing water temperature) of the low-level noise course at the course change signal receiving timing; control the
function execution unit to execute the main washing cycle of the low-level noise course during a period from the course
change signal receiving timing to an end timing of the main washing cycle based on the parameter of the low-level noise
course; and subsequently, control the function execution unit to further execute the main washing cycle of the low-level
noise course for a first time duration allocated to the main washing cycle of the low-level noise course.
[0452] When the controller 110 of the dishwasher 10 receives the course change signal to the low noise-level course
through the app from the user terminal 20 at a timing when the mainwashing cycle has beenexecuted for 10 minutes during
a total 20-minute main washing cycle, the controller 110 of the dishwasher 10 may control the function execution unit 130 to
increase the washing water temperature to 50 to 60°C, lower the rotation speed RPM of the washing motor to LT2450 to
2550/L2550 to 2650/U2500 to 2600, set the time duration of the main washing cycle of the low noise-level course to 20
minutes, and to execute the main washing cycle of low noise-level course for the remaining 10 minutes of the main washing
cycle of the washing course. Next, the controller 110 may control the function execution unit 130 to further execute the main
washing cycle of the low noise-level course for 20 minutes at the washing water temperature of 50 to 60°C and the rotation
speed RPM of the washing motor of LT2450 to 2550/L2550 to 2650/U2500 to 2600. Therefore, the main washing cycle of
the low noise-level course may be executed for a total of 30 minutes as a sum of 10 minutes of the low noise-level course as
a remaining duration of the washing course and 20 minutes of the additional low noise-level course. Thus, the first time
duration allocated to the main washing cycle of the low noise-level course as described above may be, for example, 20
minutes. The first time duration allocated to the main washing cycle of the low noise-level course according to an
embodiment of the present disclosure is not limited thereto.
[0453] Upon receiving the course change signal during execution of the rinsing cycle of the washing course, the
controller 110 may be configured to: change the parameter of the washing course to the parameter (washing time duration
and washing water temperature) of the low-level noise course at the course change signal receiving timing; control the
function execution unit to execute the rinsing cycle of the low-level noise course during a period from the course change
signal receiving timing to an end timing of the rinsing cycle based on the parameter of the low-level noise course; and
subsequently, control the function execution unit to further execute the rinsing cycle of the low-level noise course for a
second time duration allocated to the rinsing cycle of the low-level noise course.
[0454] When the controller 110 of the dishwasher 10 receives the course change signal to the low noise-level course
through the app from the user terminal 20 at a timing when the rinsing cycle has been executed for 15 minutes during a total
25-minute rinsing cycle, the controller 110 of the dishwasher 10 may control the function execution unit 130 to increase the
washing water temperature to 62 to 68°C, lower the rotation speed RPM of the washing motor to LT2550 to 2650/U2250 to
2450, set the time duration of the rinsing cycle of the low noise-level course to 25 minutes, and to execute the rinsing cycle
of low noise-level course for the remaining 10 minutes of the rinsing cycle of the washing course. Next, the controller 110
may control the function execution unit 130 to further execute the rinsing cycle of the low noise-level course for 25 minutes
at the washing water temperature of 62 to 68°C and the rotation speed RPM of the washing motor of LT2550 to 2650/U2250
to 2450. Therefore, the rinsing cycle of the low noise-level course may be executed for a total of 35 minutes as a sum of 10
minutes of the low noise-level course as a remaining duration of the washing course and 25 minutes of the additional low
noise-level course. Thus, the second time duration allocated to the rinsing cycle of the low noise-level course as described
above may be, for example, 25 minutes. The second time duration allocated to the rinsing cycle of the low noise-level
course according to an embodiment of the present disclosure is not limited thereto.
[0455] Upon receiving the course change signal during execution of the heating rinsing cycle of the washing course, the
controller 110 may be configured to: change the parameter of the washing course to the parameter (washing time duration
and washing water temperature) of the low-level noise course at the course change signal receiving timing; control the
function execution unit to execute the heating rinsing cycle of the low-level noise course during a period from the course
change signal receiving timing to an end timing of the heating rinsing cycle based on the parameter of the low-level noise
course; and subsequently, control the function execution unit to further execute the heating rinsing cycle of the low-level
noise course for a third time duration allocated to the heating rinsing cycle of the low-level noise course.
[0456] When the controller 110 of the dishwasher 10 receives the course change signal to the low noise-level course
through the app from the user terminal 20 at a timing when the heating rinsing cycle has been executed for 1 minutes during
a total 3-minute rinsing cycle, the controller 110 of the dishwasher 10 may control the function execution unit 130 to
increase the washing water temperature to 50 to 58°C, lower the rotation speed RPM of the washing motor to LT2450 to
2550/L2550 to 2650/U2300 to 2400, set the time duration of the heating rinsing cycle of the low noise-level course to 3
minutes, and to execute the heating rinsing cycle of low noise-level course for the remaining 2 minutes of the heating
rinsing cycle of the washing course. Next, the controller 110 may control the function execution unit 130 to further execute
the heating rinsing cycle of the low noise-level course for 3 minutes at the washing water temperature of 50 to 58°C and the
rotation speed RPM of the washing motor of LT2450 to 2550/L2550 to 2650/U2300 to 2400. Therefore, the heating rinsing
cycle of the low noise-level course may be executed for a total of 5 minutes as a sum of 2 minutes of the low noise-level
course as a remaining duration of the washing course and 3minutes of the additional lownoise-level course. Thus, the third
time duration allocated to the heating rinsing cycle of the low noise-level course as described above may be, for example, 3
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minutes. The third time duration allocated to the heating rinsing cycle of the low noise-level course according to an
embodiment of the present disclosure is not limited thereto.
[0457] During the washing cycle of the low noise-level course including the main washing cycle, the rinsing cycle, and
the heating rinsing cycle, the controller may be configured to control the function execution unit to: adjust a rotation speed
of the washing motor of the low-level noise course to be lower than a rotation speed of the washing motor of the washing
course to lower a washing water spray pressure of the low-level noise course to a washable lowest spray pressure; and
adjust a washing water temperature of the low-level noise course to be higher than a washing water temperature of the
washing course, thereby executing the washing cycle of the low-level noise course.
[0458] In the low noise-level course, among the first time duration allocated to the main washing cycle, the second time
duration allocated to the rinsing cycle, and the third time duration allocated to the heating rinsing cycle, the first time
duration or the second time duration may be the longest, and the third time duration may be the shortest.
[0459] FIG. 23 is a drawing showing an operation flow chart for illustrating a washing course control method of the
dishwasher according to another embodiment of the present disclosure.
[0460] Referring to FIG. 23, the function execution unit 130 of the dishwasher 10 according to another embodiment of the
present disclosure executes the washing course in S 1402.
[0461] In this regard, the function execution unit 130 may execute at least one of the preliminary washing cycle, the main
washing cycle, the rinsing cycle, the heating rinsing cycle, and the drying cycle in the washing course.
[0462] Next, the input unit 120 receives the course change signal that instructs the dishwasher to change the washing
course to the low noise-level course having the lower noise-level lower than the noise-level of the washing course in
S1404.
[0463] In this regard, the input unit 120 may receive the course change signal from the user terminal 20 through the app,
or may receive the course change signal from the user through the user interface unit 140.
[0464] Next, the controller 110 changes the operation parameter of the washing course to the operation parameter
corresponding to the low noise-level course in S 1406.
[0465] In this regard, the parameter corresponding to the low noise-level course may be set, for example, such that the
washing time duration may be 20 minutes, the washing water temperature may be 50 to 60°C, and the rotation speed RPM
of the washing motor may be in range of LT2450 to 2550/L2550 to 2650/U2500 to 2600 in the main washing cycle of the low
noise-level course.
[0466] Furthermore, the parameter corresponding to the low noise-level course may be set, for example, such that the
washing time duration may be 25 minutes, the washing water temperature may be 62 to 68°C, and the rotation speed RPM
of the washing motor may be in a range of LT2550 to 2650/U2250 to 2450 in the rinsing cycle of the low noise-level course.
[0467] Furthermore, the parameter corresponding to the low noise-level course may be set, for example, such that the
washing time duration may be 3 minutes, the washing water temperature may be 50 to 58°C, and the rotation speed RPM
of the washing motor may be in a range of LT2450 to 2550/L2550 to 2650/U2300 to 2400 in the heating rinsing cycle of the
low noise-level course.
[0468] Then, the controller 110 controls the function execution unit 130 to execute the washing cycle of the low noise-
level course according to the changed parameters in S 1408.
[0469] The controller 110 may control the function execution unit 130 to execute the washing cycle of the low-level noise
course during a period from the course change signal receiving timing to an end timing of the washing cycle based on the
parameter of the low-level noise course, that is, in a state in which the rotation speed of the washing motor of the low-level
noise course is lower than the rotation speed of the washing motor of the washing course such that the washing water spray
pressure of the low-level noise course is the washable lowest spray pressure, the washing time duration of the low-level
noise course is larger than a washing time duration of the washing course, and a washing water temperature of the low-
level noise course is higher than a washing water temperature of the washing course; and subsequently, control the
function execution unit 130 to further execute the washing cycle of the low-level noise course for the time duration allocated
to the washing cycle of the low-level noise course.
[0470] For example, when the controller 110 of the dishwasher 10 receives the course change signal to the low noise-
level course through the app from the user terminal 20 at a timing when the main washing cycle has been executed for 40
minutes during the strong course including a 60-minute main washing cycle divided into 30 minutes of the main washing 1
cycle and 30 minutes of the main washing 2 cycle, the controller 110 of the dishwasher 10 may control the function
execution unit 130 to increase the washing water temperature, lower the rotation speed RPM of the washing motor, set the
time duration of the main washing cycle of the low noise-level course to 25 minutes, and to execute the main washing cycle
of low noise-level course for the remaining 20 minutes of the main washing cycle of the strong course. Next, the controller
110 may control the function execution unit 130 to further execute the main washing cycle of the low noise-level course for
25 minutes at the increased washing water temperature and the lowered rotation speed RPM of the washing motor.
Therefore, the main washing cycle of the low noise-level course may be executed for a total of 45 minutes as a sum of 20
minutes of the low noise-level course as a remaining duration of the strong course and 25 minutes of the additional low
noise-level course. However, the time duration allocated to the main washing cycle of the low noise-level course in
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response to the reception of the course change signal during the execution of the strong course is not limited thereto.
[0471] An embodiment of the present disclosure may apply each of the main washing cycle, the rinsing cycle, and the
heating rinsing cycle of the low noise-level course to each of the main washing cycle, the rinsing cycle, and the heating
rinsing cycle of each of the washing courses such as the standard (general) course, the strong course, and the delicate
course.
[0472] The execution time duration of each of the cycles of the low noise-level course according to an embodiment of the
present disclosure may vary depending on a regional condition such as the continent or country, or depending on the
climate or season condition such as hot weather, cold weather, rainy weather, and snowy weather.
[0473] As described above, according to the present disclosure, there may be provided the dishwasher and the washing
course control method of the dishwasher in which the washing course may be changed to the low noise-level course in real
time via a simple manipulation on the user terminal while the dishwasher is in operation.
[0474] Further, when the operation noise of the dishwasher which is operating in the kitchen space interferes the user
watching the TV in the living room, the user may control the operation of the dishwasher via the smartphone held in the
hand of the user to change the current operation course of the dishwasher to the low noise-level course with low-level noise
in a real-time manner.
[0475] Furthermore, according to the present disclosure, when the operation noise of the dishwasher which is operating
in the kitchen space interferes the user sleeping in the bedroom, the user may execute an app ThinQ App through a
smartphone next to or close to the user to change the current operation course of the dishwasher to the low noise-level
course with low-level noise in a real-time manner.
[0476] Furthermore, according to the present disclosure, when a customer feels inconvenience due to washing hitting
noise while the dishwasher which is operating, the user may execute an app ThinQ App through a smartphone to change
the current operation course of the dishwasher to the low noise-level course with low-level noise in a real-time manner,
thereby reducing the noise.
[0477] Furthermore, according to the present disclosure, even though the contaminant hitting spraying force is lowered
in order to reduce the washing noise as the washing course is changed to the low noise-level course during the washing
course operation, the washing performance of the low noise-level course may be equal to or greater than that of the
washing course.
[0478] Furthermore, in the prior art, in order to change the washing course to the low noise-level course, a process of
turning off the power during the operation and then turning on the power, and setting the operation course to the low noise-
level course should be performed. However, according to the present disclosure, as soon as the user experiences
discomfort due to the noise, the user may immediately change the washing course to the low noise-level course in a real-
time manner through the execution of the app.
[0479] Furthermore, according to the present disclosure, the current operation course may be changed without stopping
the currently operating washing course, and the operation course may be easily retuned to the previous washing course
after the low noise-level course has been terminated.
[0480] Furthermore, according to the present disclosure, as soon as the user experiences discomfort due to the
operation noise of the dishwasher, the user may change the course parameter through the app so that the operation noise-
level of the dishwasher may operate under the lowest noise-level logic, thereby reducing the power consumption of the
dishwasher.
[0481] Further, according to the present disclosure, in repose to that the user selects the low-noise course or the low
noise-level mode with a simple manipulation of the user terminal, the dishwasher may automatically lower the hitting spray
pressure, increase the washing time duration, and increase the washing water temperature (soaking energy) in the low-
noise course or the low noise-level mode, thereby improving the convenience of the user.
[0482] Although the present disclosure has been above described with reference to the example drawings, the present
disclosure is not limited to the embodiments and drawings disclosed herein. It is obvious that various modifications may be
made by those skilled in the art within the scope of the technical idea of the present disclosure. In addition, it is obvious that
even though the effect according to a configuration of the present disclosure is not explicitly described while describing the
embodiments of the present disclosure, the effect predictable from the configuration should also be acknowledged.

INDUSTRIAL APPLICABILITY

[0483] The present disclosure may be applied to the dishwasher that controls the washing course so that the washing
course may be changed to the low noise-level course during the washing cycle.

Claims

1. A dishwasher comprising:
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an input unit for receiving a course change signal instructing the dishwasher to change a washing course to a low
noise-level course having a lower noise-level than a noise-level of the washing course;
storage for storing therein, as data, a rotation speed of a washing motor in each washing cycle of the low noise-
level course corresponding to each washing cycle of the washing course; and
a controller configured to:

upon receiving the course change signal,
recognize a washing cycle of the washing course; and
change a rotation speed of the washing motor in the recognized washing cycle of the washing course to a
rotation speed of the washing motor in a washing cycle of the low noise-level course corresponding to the
recognized washing cycle, thereby controlling the washing cycle of the low noise-level course.

2. The dishwasher of claim 1, wherein upon receiving the course change signal during a main washing cycle of the
washing course, the controller is configured to:
change a rotation speed of the washing motor to be lower than a rotation speed of the washing motor in the washing
course such that the washing course is changed to the low noise-level course in a real-time manner at one of initial,
middle, and end timings of the main washing cycle, thereby controlling the washing cycle of the low noise-level course.

3. The dishwasher of claim 1, wherein upon receiving the course change signal during a rinsing cycle of the washing
course, the controller is configured to:
change a rotation speed of the washing motor to be lower than a rotation speed of the washing motor in the washing
course such that the washing course is changed to the low noise-level course in a real-time manner at one of initial,
middle, and end timings of the rinsing cycle, thereby controlling the washing cycle of the low noise-level course.

4. The dishwasher of claim 1, wherein upon receiving the course change signal during a heating rinsing cycle of the
washing course, the controller is configured to:
change a rotation speed of the washing motor to be lower than a rotation speed of the washing motor in the washing
course such that the washing course is changed to the low noise-level course in a real-time manner at one of initial,
middle, and end timings of the heating rinsing cycle, thereby controlling the washing cycle of the low noise-level
course.

5. The dishwasher of claim 1, wherein upon receiving the course change signal during a preliminary washing cycle of the
washing course, the controller is configured to:
change a rotation speed of the washing motor to be lower than a rotation speed of the washing motor in the washing
course such that the washing course is changed to the low noise-level course in a real-time manner at one of initial,
middle, and end timings of the preliminary washing cycle, thereby controlling the washing cycle of the low noise-level
course.

6. The dishwasher of claim 1, wherein the controller is configured to:

adjust a washing time duration of the low-noise course to be larger than a washing time duration of the washing
course; or
adjust a washing water temperature of the low-noise course to be higher than a washing water temperature of the
washing course, thereby controlling the washing cycle of the low noise-level course.

7. The dishwasher of claim 1, wherein when the recognized washing cycle is a preliminary washing cycle or a main
washing cycle, the controller is configured to:

at an initial time point of the preliminary washing cycle or the main washing cycle,
change a RPM of a washing motor corresponding to a lower nozzle (L) from 1800 to 2600 RPM of the washing
course to 1620 RPM to 1980 RPM of the low level-noise course;
change a RPM of a washing motor corresponding to an upper nozzle (U) from 2500 to 2600 RPM of the washing
course to 1530 RPM to 1870 rpm of the low level-noise course; and
change a RPM of a washing motor corresponding to a top nozzle (T) from 2200 RPM to 2500 RPM of the washing
course to 1980 RPM to 2380 RPM of the low level-noise course, thereby controlling the washing cycle of the low
level-noise course.

8. The dishwasher of claim 7, wherein the controller is configured to:
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at the initial time point of the preliminary washing cycle or the main washing cycle,
change a washing time duration from 50 seconds to 70 seconds of the washing course to 1240 seconds to 1510
seconds of the low noise-level course;
change a heated water-based washing time duration from 54 seconds to 66 seconds of the washing course to
1240 seconds to 1510 seconds of the low noise-level course; or
change a washing water temperature from 50°C to 60°C of the washing course to 57°C to 70° C of the low noise-
level course, thereby controlling the washing cycle of the low level-noise course.

9. The dishwasher of claim 1, wherein when the recognized washing cycle is a rinsing cycle or a heating rinsing cycle, the
controller is configured to:

at an initial time point of the rinsing cycle or the heating rinsing cycle,
change a RPM of a washing motor corresponding to a lower nozzle (L) to 1620 RPM to 1980 RPM;
change a RPM of a washing motor corresponding to an upper nozzle (U) to 1530 RPM to 1870 RPM; and
change a RPM of a washing motor corresponding to a top nozzle (T) to 1980 RPM to 2380 RPM, thereby
controlling the washing cycle of the low level-noise course.

10. The dishwasher of claim 9, wherein the controller is configured to:

at an initial time point of the rinsing cycle or the heating rinsing cycle,
change a washing time duration from 50 seconds to 70 seconds of the washing course to 1240 seconds to 1510
seconds of the low noise-level course; or
change a connection relationship between a Vario valve and the upper, lower and top nozzles in the low noise-
level course to be different from a connection relationship between the Vario valve and the upper, lower and top
nozzles in the washing course, thereby controlling the washing cycle of the low noise-level course.

11. A dishwasher comprising:

an input unit for receiving a course change signal instructing the dishwasher to change a washing course to a low
noise-level course having a lower noise-level than a noise-level of the washing course;
a function execution unit for executing a washing cycle according to the washing course or the low noise-level
course; and
a controller configured to:

upon receiving the course change signal during execution of the washing course,
change a parameter of the washing course to a parameter of the low noise-level course; and
control the function execution unit to execute the washing cycle of the low noise-level course based on the
parameter of the low noise-level course.

12. The dishwasher of claim 11, wherein the parameter of the low noise-level course includes a washing water spray
pressure, a washing time duration, a washing water temperature, and a rotation speed of a washing motor,
wherein the controller is configured to control the function execution unit to:

lower a washing water spray pressure of the low noise-level course to a washable lowest spray pressure;
adjust a washing time duration of the low noise-level course to be larger than a washing time duration of the
washing course;
adjust a washing water temperature of the low noise-level course to be higher than a washing water temperature
of the washing course; and
adjust a rotation speed of the washing motor of the low noise-level course to be lower than a rotation speed of the
washing motor of the washing course, thereby executing the washing cycle of the low noise-level course.

13. The dishwasher of claim 11, wherein the washing cycle may include a preliminary washing cycle, a main washing
cycle, a rinsing cycle, a heating rinsing cycle, and a drying cycle,
wherein upon receiving the course change signal during execution of the main washing cycle, the controller is
configured to:

change the parameter of the washing course to the parameter of the low noise-level course at the course change
signal receiving timing;
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control the function execution unit to execute the main washing cycle of the low noise-level course during a period
from the course change signal receiving timing to an end timing of the main washing cycle based on the parameter
of the low noise-level course; and
subsequently, control the function execution unit to further execute the main washing cycle of the low noise-level
course for a first time duration allocated to the main washing cycle of the low noise-level course.

14. The dishwasher of claim 13, wherein upon receiving the coursechange signal during execution of the rinsing cycle, the
controller is configured to:

change the parameter of the washing course to the parameter of the low noise-level course at the course change
signal receiving timing;
control the function execution unit to execute the rinsing cycle of the low noise-level course during a period from
the course change signal receiving timing to an end timing of the rinsing cycle based on the parameter of the low
noise-level course; and
subsequently, control the function execution unit to further execute the rinsing cycle of the low noise-level course
for a second time duration allocated to the rinsing cycle of the low noise-level course.

15. The dishwasher of claim 13, wherein upon receiving the course change signal during execution of the heating rinsing
cycle, the controller is configured to:

change the parameter of the washing course to the parameter of the low noise-level course at the course change
signal receiving timing;
control the function execution unit to execute the heating rinsing cycle of the low noise-level course during a period
from the course change signal receiving timing to an end timing of the heating rinsing cycle based on the
parameter of the low noise-level course; and
subsequently, control the function execution unit to further execute the heating rinsing cycle of the low noise-level
course for a third time duration allocated to the heating rinsing cycle of the low noise-level course.
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