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Description

[0001] The present disclosure relates to a method for
controlling a cooking appliance, and more particularly, to
a method for controlling a cooking appliance having a
structure that cuts off power to the cooking appliance
when a fire or explosion may occur caused by overheat-
ing of a heater.

[0002] A cooking appliance, one of home appliances,
has a cavity thataccommodates food to be cooked there-
in. The cavity is defined as a space by panels.

[0003] The cooking appliance is equipped with the
cavity and a heater to heat the food. There may be a
plurality of heaters, and each heater may heat air and the
food in the cavity via conduction, convection, or radiation.
[0004] In the cooking appliance, the heater may oper-
ate in a cooking mode to heat and cook the food, thereby
heating the cavity. Additionally, the heater may operate in
a self-clean mode.

[0005] The self-clean mode is a function of the cooking
appliance that removes organic matter attached to the
panel on its own. In the self-clean mode, the heater may
operate to heat the inside of the cavity at a higher tem-
perature than in the cooking mode, thereby removing the
organic matter attached to the panel of the cavity via
thermal decomposition at the high temperature.

[0006] Because the heater generates high tempera-
ture, on/off operations need to be accurately controlled by
a controller equipped in the cooking appliance. However,
an abnormality may occur in the cooking appliance be-
cause of a failure of a component or the like.

[0007] For example, even though the controller trans-
mits a signal commanding the heater to be turned off after
the cooking mode or the self-clean mode ends, the heater
may continue to operate without being turned off because
of the failure, a malfunction, or the like of the component
of the cooking appliance.

[0008] When the heater continues to operate despite
the turn-off command of the controller, a fire or explosion
may be caused. Therefore, there is a need for a cooking
appliance that has a structure that may turn off the heated
heater regardless of the command from the controller
even in a situation in which the controller is not able to
control the heater.

[0009] The present disclosure is to provide a method
for controlling a cooking appliance with a structure that
may prevent overheating of a heater.

[0010] Additionally, the presentdisclosure is to provide
a method for controlling a cooking appliance with a
structure that may turn off a heater even when the heater
is in an uncontrollable state.

[0011] Additionally, the presentdisclosure is to provide
a method for controlling a cooking appliance with a
structure that may allow a controller to sense whether
a heater is operating abnormally.

[0012] Purposes according to the present disclosure
are not limited to the above-mentioned purpose. Other
purposes and advantages according to the present dis-
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closure that are not mentioned may be understood based
on following descriptions, and may be more clearly un-
derstood based on embodiments according to the pre-
sent 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.

[0013] The present invention is defined by the inde-
pendent claims; the dependent claims describe embodi-
ments of the present invention.

[0014] An embodiment of a method for controlling a
cooking appliance includes a blowing fan operation step
of operating a blowing fan when a temperature of a cavity
reaches a first set temperature, a blowing fan off step of
stopping the operation of the blowing fan when the tem-
perature of the cavity increases, and a power off step of
cutting off power to the cooking appliance when a tem-
perature of a circuit breaker reaches a cut off set value.
[0015] The circuit breaker may operate and cut off the
power to the cooking appliance when the temperature of
the circuit breaker reaches the cut off set value, and may
not be operated by a controller. The heater in a state of not
being able to be controlled by the controller may be
turned off by cutting off the power to the cooking appli-
ance using the circuit breaker, thereby preventing fire or
explosion of the cooking appliance resulted from over-
heating of the heater.

[0016] The cooking appliance may include a thermistor
thatis disposed in the cavity and measures atemperature
of the cavity, the blowing fan that is disposed outside the
cavity and discharges air from the cavity to the surround-
ings, and the circuit breaker that is disposed outside the
cavity and cuts off power to the cooking appliance.
[0017] When the heater is uncontrollable and turned
on, the controller may use the controllable thermistor and
blowing fan to short-circuit the circuit breaker, thereby
cutting off the power to the cooking appliance.

[0018] The blowing fan off step may include a first
temperature measurement step of measuring, by the
thermistor, first temperatures of the cavity at a set time
interval when the temperature of the cavity reaches a
second settemperature, and a second temperature mea-
surement step of measuring, by the thermistor, second
temperatures of the cavity, wherein each second tem-
perature is measured at a time after a set time to be
elapsed from a time when each first temperature was
measured.

[0019] Further, the blowing fan off step may include a
temperature difference calculation step of calculating
respective difference values between the first tempera-
tures and the second temperatures.

[0020] The controller may measure each of the plur-
ality of first temperatures and each of the plurality of
second temperatures with a time interval therebetween
and calculate a difference value therebetween, thereby
clearly identifying whether the heater is still turned on
even when the heater is to be turned off.

[0021] The blowing fan off step may include a blowing
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fan stop step of stopping the operation of the blowing fan
when the number of times the difference value between
the firsttemperature and the second temperature is equal
to or greater than a reference value which is pre-deter-
mined is equal to or greater than a set number of times.
[0022] The method may be performed during an idle
mode when the cooking appliance does not operate in a
cooking mode or in a self-clean mode of heating and
cleaning the cavity. Therefore, the cooking appliance
may turn off the heater under any circumstances.
[0023] In the method for controlling the cooking appli-
ance according to the present disclosure, when the fire or
the explosion may occur because of the overheating of
the heater, safety of the user may be ensured by turning
off the heater by cutting off the power to the cooking
appliance.

[0024] Additionally, in the method for controlling the
cooking appliance according to the present disclosure,
when the heater is uncontrollable and is turned on, the
controller may use the controllable thermistor and blow-
ing fan to short-circuit the circuit breaker, thereby cutting
off the power to the cooking appliance. Accordingly, the
uncontrollable heater may be turned off.

[0025] As a result, the cooking appliance may prevent
the fire or the explosion caused by the heater by turning
off the heater under any circumstances, thereby ensuring
the safety of the user.

[0026] In addition, in the method for controlling the
cooking appliance according to the present disclosure,
the controller may measure each of the plurality of first
temperatures and each of the plurality of second tem-
peratures with the time interval therebetween and calcu-
late the difference value therebetween, thereby clearly
identifying whether the heater is still turned on even when
the heater is turned off and thus clearly identifying
whether the heater is operating abnormally.

[0027] Inadditionto the above-mentioned effects, spe-
cific effects of the present disclosure will be described
below while describing the specific details for carrying out
the invention.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

FIG. 1is a diagram schematically showing a cooking
appliance according to an embodiment.

FIG. 2 is a plan view showing a portion of FIG. 1.
FIG. 3 is a view of a ceiling plate from the inside of a
cavity of a cooking appliance according to an embo-

diment.

FIG. 4 is a schematic diagram forillustrating a control
structure of a cooking appliance.

FIG.5is agraphforillustrating atemperature change
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rate of a cavity of a cooking appliance over time.

FIG. 6 is aflowchart showing a method for controlling
a cooking appliance according to an embodiment.

FIG. 7 is a flowchart showing sub-steps of a blowing
fan off step according to an embodiment.

FIG. 8 is a diagram for illustrating a case in which a
blowing fan is turned off in a method for controlling a
cooking appliance according to an embodiment.

FIG. 9 is a diagram for illustrating a case in which a
blowing fan remains turned on in a method for con-
trolling a cooking appliance according to an embodi-
ment.

FIG. 10is a flowchartforillustrating an entire process
of a method for controlling a cooking appliance ac-
cording to an embodiment.

DETAILED DESCRIPTIONS

[0029] The above-mentioned purposes, features, and
advantages will be described in detail later with reference
to the attached drawings, so that those skilled in the artin
the technical field to which the present disclosure be-
longs may easily practice the technical ideas of the pre-
sent disclosure. In describing the present disclosure,
when it is determined that a detailed description of the
publicly known technology related to the present disclo-
sure may unnecessarily obscure the gist of the present
disclosure, the detailed description thereof will be
omitted. Hereinafter, a preferred embodiment according
to the present disclosure will be described in detail with
reference to the attached drawings. In the drawings,
identical reference numerals are used to indicate iden-
tical or similar components.

[0030] It will be understood that, although the terms
"first", "second", "third", and so on may be used herein to
describe various elements, components, regions, layers
and/or sections, these elements, components, regions,
layers and/or sections should not be limited by these
terms. These terms are used to distinguish one element,
component, region, layer or section from another ele-
ment, component, region, layer or section. Thus, a first
element, component, region, layer or section described
under could be termed a second element, component,
region, layer or section, without departing from the scope
of the present disclosure.

[0031] As used herein, the singular constitutes "a" and
"an" are intended to include the plural constitutes as well,
unless the context clearly indicates otherwise.

[0032] It will be further understood that the terms "com-
prise", "comprising", "include", and "including" when
used in this specification, specify the presence of the
stated features, integers, operations, elements, and/or
components, but do not preclude the presence or addi-
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tion of one or more other features, integers, operations,
elements, components, and/or portions thereof.

[0033] Throughoutthe presentdisclosure,"Aand/or B"
means A, B, or A and B, unless otherwise specified, and
"C to D" means C inclusive to D inclusive unless other-
wise specified.

[0034] Throughout the present document, "up, down,
front, rear" refers to a location of a cooking appliance
when the cooking appliance is installed for daily use.
Additionally, throughout the present document, a "verti-
cal direction" refers to a vertical direction of the cooking
appliance when the cooking appliance is installed for
daily use. A "left and right direction" refers to a direction
perpendicular to the vertical direction, and a front and
rear direction refers to a direction perpendicular to both
the vertical direction and the left and right direction. A
"lateral direction" may have the same meaning as the left
and right direction, and these terms may be used inter-
changeably herein.

[0035] FIG. 1 is a diagram schematically showing a
cooking appliance according to an embodiment. FIG. 2is
aplan view showing a portion of FIG. 1. FIG. 3 is a view of
a ceiling plate 112 from the inside of a cavity 100 of a
cooking appliance according to an embodiment.

[0036] The cooking appliance may include the cavity
100, which is a space in which food to be cooked is
accommodated. The food to be cooked may be placed
in the cavity 100 and may be heated at a high tempera-
ture.

[0037] The cooking appliance may have a panel 110 to
define the cavity 100. The panel 110 may be open at a
front side facing a door and may include a side plate, a
bottom plate 111, and the ceiling plate 112. The side plate
may form a side wall of the cavity 100, the bottom plate
111 may form a bottom of the cavity 100, and the ceiling
plate 112 may form a ceiling of the cavity 100.

[0038] The food placed inthe cavity 100 may be heated
in a high-temperature environment. To this end, the cook-
ing appliance may be equipped with a heater 200 to heat
the cavity 100. The heater 200 may be disposed in cavity
100.

[0039] The heater 200 mayinclude abroil heater210, a
bake heater 220, and a convection heater 230. Such
heaters 210, 220, and 230 may be operated via, for
example, an electric resistance heating scheme.
[0040] The broil heater 210 may apply radiant heat to
the cavity 100. For example, the broil heater 210 may be
disposed at an upper portion of the cavity 100, thatis, ata
location adjacent to the ceiling plate 112 of the panel 110,
and may be equipped as a heating tube and heated to
heat air in the cavity 100 by applying the radiant heat to
the cavity 100.

[0041] As shown in FIG. 3, the broil heater 210 may
include an inner heater 211 and an outer heater 212. The
inner heater 211 may be disposed at the upper portion of
the cavity 100.

[0042] The outer heater 212 may be disposed at the
upper portion of the cavity 100 to surround the inner
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heater 211, and may have a lower output than the inner
heater 211. The outer heater 212 may be disposed in a
wider range in the cavity 100 than the inner heater 211.
[0043] Therefore, the outer heater 212 may apply the
radiant heat to a wider area of the cavity 100 compared to
the inner heater 211, so that the outer heater 212 may
produce the same temperature increase effect in the
cavity 100 as the inner heater 211 with an output smaller
than that of the inner heater 211.

[0044] The bake heater 220 may heat the panel 110
constituting the cavity 100. For example, the bake heater
220 may be disposed under the bottom plate 111 of the
panel 110 and disposed outside the cavity 100. The bake
heater 220 may be equipped as a plate-shaped heating
element or a heating tube and apply the radiant heat to
the bottom plate 111.

[0045] The heat from the bottom plate 111 heated by
the bake heater 220 may be transferred to an entirety of
the panel 110 via conduction. The panel 110 heated as
such may apply the radiant heat to the cavity 100. There-
fore, the bake heater 220 may heat air in the cavity 100 by
transferring the heat sequentially via radiation, conduc-
tion, and radiation.

[0046] The convection heater 230 may be disposed at
a rear portion of the cavity 100 to extend through the
panel 110, and may include a convection fan 231 and a
convection heating unit 232. The convection heating unit
232 may be equipped as a heating tube and be heated.
The convection fan 231 may be disposed in front of the
convection heating unit 232 and operate to circulate air
inside the cavity 100. Accordingly, the heat of the con-
vection heating unit 232 may heat air in the cavity 100 via
convection.

[0047] In the cooking appliance, the heater 200 may
heat the cavity 100 by operating in a cooking mode of
heating and cooking the food. Additionally, the heater 200
may operate in a self-clean mode.

[0048] The self-clean mode is a function of the cooking
appliance that removes organic matter attached to the
panel 110 on its own. In the self-clean mode, the heater
200 may operate to heat the inside of the cavity ata higher
temperature than in the cooking mode, thereby removing
the organic matter attached to the panel 110 of the cavity
100 via thermal decomposition at a high temperature.
[0049] Because the heater 200 generates high tem-
perature, on/off operations need to be accurately con-
trolled by a controller 600 equipped in the cooking appli-
ance. However, an abnormality may occur in the cooking
appliance because of a failure of a component or the like.
[0050] For example, even though the controller 600
transmits a signal commanding the heater 200 to be
turned off after the cooking mode or the self-clean mode
ends, the heater 200 may continue to operate without
being turned off because of the failure, a malfunction, or
the like of the component of the cooking appliance.
[0051] When the heater 200 continues to operate de-
spite the turn-off command of the controller 600, a fire or
explosion may be caused. Therefore, thereis aneed fora
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cooking appliance that has a structure that may turn off
the heated heater 200 regardless of the command from
the controller 600 even in a situation in which the con-
troller 600 is not able to control the heater 200.

[0052] Hereinafter, to solve the above-mentioned pro-
blems, componentsincluded in the cooking appliance will
first be described, and then a method for controlling the
cooking appliance according to an embodiment will be
described in detail.

[0053] The cooking appliance may include athermistor
300, a blowing fan 400, a circuit breaker 500, and the
controller 600. The thermistor 300 may be disposed in the
cavity 100 and may measure a temperature of the cavity
100. The thermistor 300 may be electrically connected to
the controller 600, and information on the temperature of
the cavity 100 measured by the thermistor 300 may be
transmitted to the controller 600.

[0054] The blowingfan 400 may be disposed outside of
the cavity 100 and may discharge air from the cavity 100
to the surroundings. For example, the blowing fan 400
may be disposed on the ceiling plate 112 of the panel 110.
The blowing fan 400 and the cavity 100 may be con-
nected to each other via piping.

[0055] In one example, the panel 110 constituting the
cavity 100 may have a plurality of holes through which
external air may flow into the cavity 100.

[0056] When the blowing fan 400 operates, air inside
the cavity 100 may be discharged to the outside of the
cavity 100, and surrounding air may flow into the cavity
100 via the holes defined in the panel 110. Accordingly,
hot air inside the cavity 100 may be discharged to the
outside, and relatively colder surrounding air may flow
into the cavity 100. In this way, the cavity 100, which was
at the high temperature, may be cooled.

[0057] The circuit breaker 500 may be disposed out-
side the cavity 100 and may cut off power to the cooking
appliance. For example, the circuit breaker 500 may be
disposed on the ceiling plate 112 of the panel 110. The
circuit breaker 500 may not be controlled in operation by
the controller 600, but may operate by sensing heat
transferred from the cavity 100 to the circuit breaker
500 via conduction of the heat from the ceiling plate 112.
[0058] In other words, the circuit breaker 500 may
sense the heat and cut off the power to the cooking
appliance when a cut off set value is reached. The circuit
breaker 500 may be electrically connected to an external
source that supplies electricity to the cooking appliance.
Therefore, when reaching the cut off set value, the circuit
breaker 500 may be electrically short-circuited to cut off
electrical connection between the external source and
the cooking appliance, thereby cutting off the power to the
cooking appliance.

[0059] The circuit breaker 500 may be equipped, for
example, as a thermal cut out (TCO) device. For exam-
ple, the circuit breaker 500 may have a bi-metal structure
in which metals with different thermal deformation rates
are joined together. However, the circuit breaker 500 may
be constructed in other ways without being limited there-
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to.

[0060] The controller 600 may be equipped in the
cooking appliance and may control an operation of the
cooking appliance. For example, the controller 600 may
be equipped as software on a circuit board of the cooking
appliance and may be connected to a storage device to
assist the operation of the controller 600.

[0061] FIG. 4 is a schematic diagram for illustrating a
control structure of a cooking appliance. The controller
600 may be electrically connected to the thermistor 300
and the blowing fan 400 to control the operation of the
blowing fan 400 and receive information on the tempera-
ture of the cavity 100 from the thermistor 300.

[0062] The cooking appliance may include arelay 700.
The relay 700 may be electrically connected to the con-
troller 600 and the heater 200, and may turn on or off all or
some of the broil heater 210, the bake heater 220, and the
convection heater 230 by receiving a command signal
from the controller 600.

[0063] A failure or a malfunction may occur in the relay
700. For example, an electrical short may occur in an
internal circuit or a wire of the relay 700. Therefore, even
when the controller 600 transmits a command signal to
turn off each of the heaters 210, 220, and 230 to the relay
700, the relay 700 may not be able to turn off each of the
heaters 210, 220, and 230 because of the short circuitin
the relay 700.

[0064] Inthis case, the controller 600 may be unable to
control the operation of the heater 200, and the heater
200 may remain turned on even though the controller 600
has turned off the heater 200.

[0065] Forexample, such state may be a case in which
the heater 200 continues to be turned on because of the
short circuit in the relay 700 even though the controller
600 has turned off the heater 200 as the cooking mode or
the self-clean mode is ended.

[0066] When the heater 200 remains turned on despite
the controller 600 has turned off the same, it is very
dangerous as there is a risk of fire. Therefore, a control
method to turn off the heater 200 even when the relay 700
malfunctions because of the short circuit or the like is
needed.

[0067] Such control may be implemented using the
circuit breaker 500 that may turn off the heater 200 by
cutting off the power to the entire cooking appliance,
preventing the electricity from being supplied to the cook-
ing appliance, even when the command signal is not
received from the controller 600.

[0068] Even when the relay 700 malfunctions, the
thermistor 300 and the blowing fan 400 operate normally,
so that controller 600 may use the thermistor 300 and the
blowing fan 400 to ultimately short-circuit the breaker 500
to cut off the power to the cooking appliance. This will be
described in detail below.

[0069] FIG. 5 is a graph for illustrating a temperature
change rate of the cavity 100 of the cooking appliance
over time. When the heater 200 operates, the tempera-
ture of the cavity 100 may gradually increase over time.
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[0070] When the relay 700 operates normally (a nor-
mal condition), when the controller 600 terminates the
operation of the heater 200, the heater 200 is turned off,
so that, as shown in a graph indicated by a hidden line in
FIG. 5, the temperature of the cavity 100 may decrease
over time.

[0071] However, when the relay 700 operates abnor-
mally (an abnormal condition), the controller 600 is in a
control incapable state where it is not able to control the
heater 200, and the heater 200 remains turned on even
though the controller 600 has turned off the heater 200, so
that, as shown in a graph indicated by a solid line, the
temperature of the cavity 100 may continue to increase
over time.

[0072] In such abnormal condition, the controller 600
needs to identify whether the heater 200 is actually turned
off and clearly turn off the heater 200.

[0073] Inthe embodiment, the controller 600 may iden-
tify that the temperature of the cavity 100 continues to
increase under the above-mentioned abnormal condi-
tion, identify that the heater 200 is still turned on, and take
action to cut off the power to the entire cooking appliance
by short-circuiting the circuit breaker 500.

[0074] FIG. 6 is a flowchart showing a method for
controlling a cooking appliance according to an embodi-
ment. The control method of the embodiment may in-
clude a blowing fan operation step (S100), a blowing fan
off step (S200), and a power off step (S300). Ateach step,
the temperature of the cavity 100 may be measured by
the thermistor 300.

[0075] In the blowing fan operation step (S100), the
blowing fan 400 may be operated when the temperature
of the cavity 100 reaches a first set temperature T1. The
blowing fan 400 may operate to discharge hot air from the
cavity 100 to the outside, and relatively colder surround-
ing air may flow into the cavity 100, allowing the cavity 100
to be cooled. In this regard, the first set temperature T1
may be, for example, 120°C, but the present disclosure
may not be limited thereto.

[0076] In this regard, the controller 600 has already
turned off the heater 200. When the heater 200 is still
turned on even though the controller 600 has turned off
the heater 200, and thus the controller 600 is not able to
control the heater 200, the power to the cooking appli-
ance may be cut off according to the control method of the
embodiment.

[0077] Inthe blowing fan off step (S200), the operation
of the blowing fan 400 may be stopped when the tem-
perature of the cavity 100 increases. When the tempera-
ture of the cavity 100 continues to increase, this is the
case in which the controller 600 is not able to control the
heater 200 and the heater 200 is in the on state, so that it
is necessary to cut off the power to the cooking appliance.
[0078] When the blowing fan 400 is turned off, the
cavity 100 may not be cooled because surrounding air
does not flow thereinto, and the temperature thereof may
increase further. Accordingly, the heat from the cavity 100
may be transferred to the circuit breaker 500 outside the
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cavity 100, causing a temperature of the circuit breaker
500 to increase.

[0079] In the power off step (S300), the power to the
cooking appliance may be cut off when the temperature
of the circuit breaker 500 reaches the set temperature.
The circuit breaker 500 may cut off the power when the
temperature increases and reaches a certain tempera-
ture at which there is a risk of fire or explosion.

[0080] In the power off step (S300), the power to the
cooking appliance may be cut off as the circuit breaker
500 is short-circuited when the temperature of the circuit
breaker 500 reaches cut off set value Vcut. The cut off set
value Vcut may correspond to a temperature at which
there is arisk of fire or explosion in the cooking appliance,
and may be set appropriately.

[0081] However, because the cut off set value Vcutis a
temperature sensed by the circuit breaker 500 outside
the cavity 100, the cut off set value Vcut may be lower
than the temperature of the cavity 100 at this time.
Additionally, the cut off set value Vcut may be set to a
temperature higher than the first set temperature T1.
[0082] When the cut off set value Vcut is equal to or
lower than the first set temperature T1, the power to the
cooking appliance is cut off before the blowing fan 400 is
turned on, so thatthe cooking appliance does not operate
at all and the control method of the embodiment is not
able to proceed. The cut off set value Vcut may be, for
example, 140°C, but the present disclosure may not be
limited thereto.

[0083] In the embodiment, when the heater 200 is
uncontrollable and turned on, the controller 600 may
cut off the power to the cooking appliance by short-
circuiting the circuit breaker 500 using the controllable
thermistor 300 and blowing fan 400. Accordingly, the
heater 200 that is uncontrollable may be turned off.
[0084] As aresult, the cooking appliance may turn the
heater 200 on/off in any situation to prevent the fire or the
explosion caused by the heater 200, thereby promoting
user safety.

[0085] The control method of the embodiment may be
performed during an idle mode in which the cooking
appliance does not operate in the cooking mode or the
self-clean mode in which the cavity 100 is heated and
cleaned.

[0086] The idle mode refers to a mode in which the
controller 600 operates while the cooking appliance is
turned on. Further, in the idle mode, the heater 200 is not
used, so that the controller 600 is in the state of having
turned off the heater 200.

[0087] In the cooking mode, a maximum temperature
of the cavity 100 is lower than a temperature of the cavity
100 for performing the control method of the embodi-
ment. For example, in the cooking mode, the maximum
temperature of the cavity 100 is equal to or lower than
290°C, but a second set temperature T2, which is a
standard for measuring the temperature of the cavity
100 for performing the control method of the embodiment
to be described later, may be equal to or higher than
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300°C. Therefore, it may be appropriate not to proceed
with the control method of the embodiment in the cooking
mode.

[0088] Inthe self-clean mode, amaximum temperature
of the cavity 100 is higher than the temperature of the
cavity 100 for performing the control method of the em-
bodiment. For example, in the self-clean mode, the max-
imum temperature of the cavity 100 is equal to or higher
than 400°C, but the second set temperature T2 in the
control method of the embodiment may be equal to or
lower than 350°C. Therefore, like in the cooking mode, it
may be appropriate not to proceed with the control meth-
od of the embodiment in the self-clean mode.

[0089] FIG. 7 is a flowchart showing sub-steps of the
blowing fan off step (S200) according to an embodiment.
[0090] The blowing fan off step (S200) may include a
first temperature measurement step (S210), a second
temperature measurement step (S220), a temperature
difference calculation step (S230), and a blowing fan stop
step (S240).

In the first temperature measurement step (S210), when
the temperature of the cavity 100 reaches the second set
temperature T2, the thermistor 300 may measure the
temperatures of the cavity 100 at a set time interval. The
thermistor 300 may measure the temperature of the
cavity 100, and when the temperature reaches the sec-
ond set temperature T2, the first temperature measure-
ment step (S210) may be performed.

[0091] The second set temperature T2 may be appro-
priately set in consideration of the temperature at which
there is the risk of fire or explosion because of over-
heating of the heater 200 when the cooking appliance
is in the idle mode. For example, the second set tem-
perature T2 may be 320°C, but the present disclosure
may not be limited thereto.

[0092] The set time interval may be set to a relatively
short time, for example, 6 seconds, but the present dis-
closure may not be limited thereto. In the firsttemperature
measurement step (S210), a plurality of first tempera-
tures may be measured at the set time interval.

[0093] As described above, the second set tempera-
ture T2 may be set higher than the maximum temperature
of the cavity 100 in the cooking mode and lower than the
maximum temperature of the cavity 100 in the self-clean
mode. Therefore, it may be appropriate that the control
method of the embodiment does not proceed in the
cooking mode and the self-clean mode.

[0094] In the second temperature measurement step
(S220), the thermistor 300 may measure the temperature
of the cavity 100 after a set time to be elapsed elapses. A
second temperature measured in the second tempera-
ture measurement step (S220) may be a means of de-
termining whether the temperature of cavity 100 is in-
creasing or decreasing.

[0095] The temperature of the cavity 100 may fre-
quently increase or decrease in a short time period
because of disturbance, uneven heating, and the like.
Therefore, to clearly identify a temperature change trend,

10

15

20

25

30

35

40

45

50

55

the time to be elapsed may be set to be relatively long
compared to the time interval for measuring the first
temperature in the first temperature measurement step
(S210). For example, the set time to be elapsed may be
set to 90 seconds, but the present disclosure may not be
limited thereto.

[0096] In the temperature difference calculation step
(S230), the controller 600 may calculate a difference
value between the first temperature and the second
temperature. The difference value between the first tem-
perature and the second temperature means a value of
second temperature-first temperature.

[0097] The controller 600 may receive the information
on the temperature of the cavity 100 from the thermistor
300, recall the first temperature measured in advance,
and calculate the difference value by subtracting the first
temperature from the re-measured second temperature
[0098] Inthe blowing fan stop step S240, the operation
of the blowing fan 400 may be stopped when the number
of times the difference value between the first tempera-
ture and the second temperature is equal to or greater
than a reference value Vref which is pre-determined is
equal to or greater than a set number of times. When the
number of times such difference value is equal to or
greaterthan the reference value Vrefis equal to or greater
than the set number oftimes, itmay clearly be determined
that the temperature of the cavity 100 is continuously
increasing.

[0099] The reference value Vref may be appropriately
set to a value at which it may be determined that the
temperature is continuously increasing. For example, the
reference value Vref may be 8°C, but the present dis-
closure may not be limited thereto.

[0100] Additionally, the set number of times may be
appropriately set to a value at which the temperature
change trend may be identified. For example, the set
number of times may be three times, but the present
disclosure may not be limited thereto.

[0101] The cooking appliance is in the idle mode, so
that the controller 600 is in the state of having turned off
the heater 200. Because the temperature of the cavity
100 is continuously increasing nevertheless, this may be
the situation in which the heater 200 is in the on state and
is not able to be controlled by the controller 600.

[0102] Therefore, in this case, the controller 600 may
turn off the blowing fan 400 to induce the temperature of
the circuit breaker 500 to increase. Thereafter, as de-
scribed above, the circuit breaker 500 may be short-
circuited, the power to the cooking appliance may be
cut off, and the heater 200 may be completely turned off.
[0103] Inthe embodiment,the controller 600 may mea-
sure the plurality of first temperatures and a plurality of
second temperatures at time intervals and calculate the
respective difference values therebetween to clearly
identify whether the heater 200 is still in the on state even
though the heater 200 has turned off the same, thereby
clearly identifying whether the heater 200 is operating
abnormally.
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[0104] FIG. 8 is a diagram for illustrating a case in
which the blowing fan 400 is turned off in a method for
controlling a cooking appliance according to an embodi-
ment.

[0105] Whenthetemperature ofthe cavity 100 reaches
the second set temperature T2, for example, 320°C, the
thermistor 300 may measure the first temperatures,
which are the temperature of the cavity 100, a set number
oftimes, forexample, three times at a settime interval, for
example, 6 seconds (the first temperature measurement
step (S210)). In this regard, the measured first tempera-
tures areindicated as T11, T12, and T13, respectively, as
shown in FIG. 8 and FIG. 9 to be described later.
[0106] Next, when a set time to be elapsed, for exam-
ple, 90 seconds, elapses, the thermistor 300 may mea-
sure the second temperatures, which are the tempera-
tures of the cavity 100, a set number of times at a settime
interval (the second temperature measurement step
(S220)). In this regard, the measured second tempera-
tures are indicated as T21, T22, and T23, respectively, as
shown in FIGS. 8 and 9.

[0107] The number of times the first temperatures are
measured and the number of times the second tempera-
tures are measured may be equal to each other. There-
fore, when the first temperatures are measured three
times in the first temperature measurement step
(S210), the second temperatures may be measured
three times in the second temperature measurement
step (S220).

[0108] Additionally, in the second temperature mea-
surement step (S220), the thermistor 300 may measure
the temperatures of the cavity 100 at the time interval
equal to the set time interval in the first temperature
measurement step (S210). Therefore, when the first
temperatures are measured at the time interval of 6
seconds in the first temperature measurement step
(S210), the second temperatures may be measured at
the time interval of 6 seconds also in the second tem-
perature measurement step (S220).

[0109] Additionally, times to be elapsed between re-
spective pairs of the first temperature measurement time
points and the second temperature measurement time
points may be equal to each other. Therefore, times to be
elapsed, that is, set times to be elapsed, between re-
spective pairs of T11-T21, T12-T22, and T12-T23, may
be equal to each other to be, for example, 90 seconds.
[0110] In the embodiment, the set time interval for
measuring the temperatures and the number of times
the temperatures are measured may be uniform for the
plurality of first temperatures and for the plurality of
second temperatures. Additionally, the set times to be
elapsed between respective pairs of the plurality of first
temperatures and the plurality of second temperatures
may be equal to each other.

[0111] With such settings, the difference value be-
tween the first temperature and the second temperature
may be clearly identified, and thus the temperature
change trend inside the cavity 100 may be clearly identi-
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fied.

[0112] The number of times the thermistor 300 mea-
sures the temperatures of the cavity 100 in each of the
first temperature measurement step (S210) and the sec-
ond temperature measurement step (S220) may be
equal to the set number of times in the blowing fan stop
step (S240). When the set number of times in the blowing
fan stop step (S240) is, for example, three times, the first
temperatures may also be measured three times and the
second temperatures may also be measured three times.
[0113] In the blowing fan stop step (240), to determine
excessive increase in the temperature of the cavity 100,
the difference value between the first temperature and
the second temperature is calculated and examined the
setnumber of times. Therefore, itis appropriate that each
of the first temperatures and the second temperatures
required for the determination are also measured the set
number of times in the blowing fan stop step (S240).
Further, there is no need to measure each of the first
temperatures and the second temperatures more, and
each of the first temperatures and the second tempera-
tures should not be measured less.

[0114] Thefirsttemperatures and the second tempera-
tures measured in the cavity 100 may be transmitted to
the controller 600, and the controller 600 may calculate
the respective difference values between the first tem-
peratures and the second temperatures and compare the
difference values with the reference value Vref.

[0115] In the case of the embodiment shown in FIG. 8,
the difference value between the first temperature and
the second temperature may be calculated as second
temperature-first temperature. The calculation is as fol-
lows:

121 -Ti1=9°C

T22-T12=10°C

T23-T13=8°C

[0116] Here, the reference value Vref may be, for ex-
ample, 8°C as described above.

[0117] Becauseallthe three difference values between
the first temperatures and the second temperatures are
equal to or greater than the reference value Vref, the
controller 600 may turn off the blowing fan 400. This is the
case in which the temperature of the cavity 100 continues
to increase, and is highly likely to be the case in which,
although the controller 600 has directly turned off the
heater 200, the heater 200 continues to operate in the on
state caused by the failure, the malfunction, or the like, so
that the controller 600 may turn off the blowing fan 400 to
allow the circuit breaker 500 to be short-circuited be-
cause of the high temperature.

[0118] Because the blowing fan 400 is turned off, the
cavity 100 may not be cooled by the blowing fan 400, and
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the temperature of the cavity 100 may increase more
quickly, so that the temperature of the circuit breaker 500
may also increase by the heat conducted from the cavity
100.

[0119] Therefore, when the temperature thereof
reaches the cut off set value Vcut, the circuit breaker
500 may operate and be short-circuited to cut off the
power to the cooking appliance. As the power to the
cooking appliance is cut off, the electricity may not be
supplied to the heater 200, and accordingly, the heater
200 may also be turned off.

[0120] The circuit breaker 500 may be constructed so
as not to be operated by the controller 600. Because the
controller 600 is in the control incapable state where it is
not able to control the heater 200 in the first place, the
circuit breaker 500 may reliably turn off the heater 200 by
cutting off the power to the cooking appliance in response
to the temperature increase rather than the command
from the controller 600.

[0121] FIG. 9 is a diagram for illustrating a case in
which the blowing fan 400 remains turned on in a method
for controlling a cooking appliance according to an em-
bodiment.

[0122] FIG. 9 shows an embodiment in which remain-
ing values and other conditions are the same as those in
the case shown in FIG. 8 except for the measurement
result of the second temperatures. In the embodiment
shown in FIG. 9, respective difference values between
the first temperatures and the second temperatures are
calculated as follows.

T21 - T11=8°C
T22-Ti2=6°C
T23-T13=8°C

[0123] Here, the reference value Vref may be, for ex-
ample, 8°C as described above.

[0124] The embodiment shown in FIG. 9 is a case in
which the number of times the difference value between
the firsttemperature and the second temperature is equal
to or greater than the reference value Vrefis smaller than
the set number of times. In other words, the respective
three difference values between the first temperatures
and the second temperatures are not all equal to or
greater than the reference value Vref.

[0125] Therefore, the blowing fan 400 may remain
turned on. In this case, judging from the temperature
change of the cavity 100, it may be seen that heater
200 is turned off or at least is not in the uncontrollable
state atthe time of measuring the second temperature, so
that the blowing fan 400 may be continuously operated to
cool the cavity 100.

[0126] Additionally, in this case, the control method of
the embodiment may proceed with the first temperature
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measurement step (S210) again. That is, the controller
600 may initialize the blowing fan off step (S200) de-
scribed above and proceed with the first temperature
measurement step (S210) of the cavity 100 again.
[0127] When the heater 200 is turned off, the tempera-
ture of the cavity 100 will continue to decrease, so thatthe
first temperature will not be measured again. However,
when the temperature of the cavity 100 reaches the
second set temperature T2 again, the first temperature
measurement step (S210) and the following steps will be
performed again.

[0128] FIG. 10 is a flowchart for illustrating an entire
process of a method for controlling a cooking appliance
according to an embodiment. Hereinafter, the method for
controlling the cooking appliance according to an embo-
diment will be described overall with reference to FIG. 10.
[0129] The power may be applied to the cooking ap-
pliance, and the cooking appliance may proceed to the
cooking mode or the self-clean mode. In the cooking
mode or the self-clean mode, the cooking appliance
may be controlled by the controller 600 and may operate
in the corresponding mode. The control method of the
embodiment may be performed in the idle mode as
described above.

[0130] When the temperature of the cavity 100 mea-
sured by the thermistor 300 reaches the first set tem-
perature T1, the blowing fan 400 may operate to cool the
cavity 100.

[0131] Whenthetemperature of the cavity 100 reaches
the second set temperature T2, the thermistor 300 may
measure the temperatures of the cavity 100 at the set
time interval, and measure the plurality of firstand second
temperatures described above.

[0132] The controller 600 may receive information on
the first temperature and the second temperature from
the thermistor 300, calculate the respective difference
values between the first temperatures and the second
temperatures, and compare such values with the refer-
ence value Vref.

[0133] When the number of times the difference value
between the first temperature and the second tempera-
ture is equal to or greater than the reference value Vrefis
equal to or greater than the set number of times, the
controller 600 may turn off the blowing fan 400.

[0134] When the blowing fan 400 is turned off, the
temperature of the circuit breaker 500 may increase.
The circuit breaker 500 may be short-circuited when
the temperature thereof reaches the cut off set value
Vcut. Accordingly, the power to the cooking appliance
may be completely cut off, and at this time, the controller
600 may also be turned off.

[0135] When the power to the cooking appliance is cut
off, the heater 200 does not receive the electricity, so that
the heater 200 may be turned off for sure.

[0136] Such control method may effectively prevent
the fire and the explosion of the cooking appliances by
turning off the heater 200 in the uncontrollable state.
[0137] Although the present disclosure have been de-



17 EP 4 528 166 A1 18

scribed with reference to the accompanying drawings,
the present disclosure is not limited by the embodiments
disclosed herein and drawings, and it is obvious that
various modifications may be made by those skilled in
the art within the scope of the appended claims. In addi-
tion, although the effects based on the components of the
present disclosure are not explicitly described and illu-
strated in the description of the embodiment of the pre-
sentdisclosure above, itis natural that predictable effects
of the corresponding components should also be recog-
nized.

Claims

1. A method for controlling a cooking appliance includ-
ing: a cavity (100) where food to be cooked is ac-
commodated; a heater (200) disposed in the cavity
(100); a thermistor (300) disposed in the cavity (100)
and configured to measure a temperature of the
cavity (100); a blowing fan (400) disposed outside
the cavity (100) and configured to discharge air from
the cavity (100) to the surroundings; a circuit breaker
(500) disposed outside the cavity (100) and config-
ured to cut off power to the cooking appliance; and a
controller (600) configured to control an operation of
the cooking appliance, the method comprising:

a blowing fan operation step (S100) of operating
the blowing fan (400) when the temperature of
the cavity (100) reaches a first set temperature
(T1);

a blowing fan off step (S200) of stopping the
operation of the blowing fan (400) when the
temperature of the cavity increases; and

a power off step (S300) of cutting off the power to
the cooking appliance when a temperature of
the circuit breaker (500) reaches a cut off set
value (Vcut).

2. The method of claim 1, wherein the method is per-
formed during an idle mode when the cooking ap-
pliance does not operate in a cooking mode or in a
self-clean mode of heating and cleaning the cavity
(100).

3. The method of claim 1 or 2, wherein the blowing fan
off step (S200) includes:

a first temperature measurement step (S210) of
measuring, by the thermistor (300), first tem-
peratures of the cavity (100) at a set time interval
when the temperature of the cavity (100)
reaches a second set temperature (T2);

a second temperature measurement step
(S220) of measuring, by the thermistor (300),
second temperatures of the cavity (100), where-
in each second temperature is measured at a
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time after a set time to be elapsed from a time
when each first temperature was measured;

a temperature difference calculation step
(S230) of calculating respective difference va-
lues between the first temperatures and the
second temperatures; and

a blowing fan stop step (S240) of stopping the
operation of the blowing fan (400) when the
number of times the difference value between
the first temperature and the second tempera-
ture is equal to or greater than a reference value
(Vref) which is pre-determined is equal to or
greater than a set number of times.

The method of claim 3, wherein the number of times
the thermistor (300) measures the temperatures of
the cavity (100) in each of the first temperature
measurement step (S210) and the second tempera-
ture measurement step (S220) is the same as the set
number of times in the blowing fan stop step (S240).

The method of claim 3 or 4, wherein in the second
temperature measurement step (S220), the thermis-
tor (300) measures the temperatures of the cavity
(100) atatimeinterval equal to the settime interval in
the first temperature measurement step (S210).

The method of any one of claims 3 to 5, wherein the
set time to be elapsed between each first tempera-
ture measurement time and each second tempera-
ture measurement time remains consistent.

The method of any one of claims 3 to 6, whereinin the
power off step (S300), when the temperature of the
circuit breaker (500) reaches a cut off set value
(Vceut), the circuit breaker (500) is short-circuited to
cut off the power to the cooking appliance, wherein
the cut off set value (Vcut) is preferably set to a
temperature higher than the first set temperature
(T1).

The method of any one of claims 3to 7, wherein when
the number of times the difference value between the
first temperature and the second temperature is
equal to or greater than the reference value (Vref)
is smaller than the set number of times, the first
temperature measurement step (S210) is performed
again.

The method of claim 7 or 8, wherein the circuit
breaker (500) is configured to operate and cut off
the power to the cooking appliance when the tem-
perature of the circuit breaker (500) reaches the cut
off set value (Vcut), wherein the circuit breaker (500)
is configured not to be operated by the controller
(600).

10. A method for controlling a cooking appliance, the
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method comprising:

a blowing fan operation step (S100) of operating
a blowing fan (400) when a temperature of a
cavity (100) reaches a first set temperature (TI);
a first temperature measurement step (S210) of
measuring, by a thermistor (300), first tempera-
tures of the cavity (100) at a set time interval
when the temperature of the cavity (100)
reaches a second set temperature (T2);

a second temperature measurement step
(S220) of measuring, by the thermistor (300),
second temperatures of the cavity (100), where-
in each second temperature is measured at a
time after a set time to be elapsed from a time
when each first temperature was measured;

a temperature difference calculation step
(S230) of calculating respective difference va-
lues between the first temperatures and the
second temperatures;

a blowing fan stop step (S240) of stopping the
operation of the blowing fan (400) when the
number of times the difference value between
the first temperature and the second tempera-
ture is equal to or greater than a reference value
(Vref) which is pre-determined is equal to or
greater than a set number of times; and

a power off step (S300) of cutting off power to the
cooking appliance when a temperature of a
circuit breaker (500) reaches a set temperature.

The method of claim 10, wherein the method is
performed during an idle mode when the cooking
appliance does not operate in a cooking mode orina
self-clean mode of heating and cleaning the cavity
(100),

wherein the second set temperature (T2) is higher
than a maximum temperature of the cavity (100) in
the cooking mode and lower than a maximum tem-
perature of the cavity (100) in the self-clean mode.

The method of claim 10 or 11, wherein the number of
times the thermistor (300) measures the tempera-
tures of the cavity (100) in each of the first tempera-
ture measurement step (S210) and the second tem-
perature measurement step (S220) is the same as
the set number of times in the blowing fan stop step
(S240).

The method of any one of claims 10 to 12, wherein in
the second temperature measurement step (S220),
the thermistor (300) measures the temperatures of
the cavity (100) at a time interval equal to the settime
interval in the first temperature measurement step
(S210).

The method of any one of claims 10 to 13, wherein
the set time to be elapsed between each first tem-
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15.

20

perature measurement time and each second tem-
perature measurement time remains consistent.

A cooking appliance including: a cavity (100) where
food to be cooked is accommodated; a heater (200)
disposed in the cavity (100); a thermistor (300) dis-
posed in the cavity (100) and configured to measure
atemperature of the cavity (100); a blowing fan (400)
disposed outside the cavity (100) and configured to
discharge air from the cavity (100) to the surround-
ings; a circuit breaker (500) disposed outside the
cavity (100) and configured to cut off power to the
cooking appliance; and a controller (600) configured
to control an operation of the cooking appliance, the
cooking appliance being configured to perform the
method of any one of the preceding claims.
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FIG. 8
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