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(54) AN INDUCTION HEATING COOKER

(57)  The present invention relates to an induction
heating cooker (1) comprising a cooker glass (2) where-
on the cooking vessel is placed; at least one coil plate (3)
which is positioned under the cooker glass (2) and which
enables the heating of the cooking vessel; and at least
one temperature sensor (4) which is positioned in the coll
plate (3) and which detects the temperature of the cook-
ing vessel; and a control member (6) which is configured
to measure the cooking vessel instantaneous inductance
change values (AL4, AL,, AL, AL,) and/or the cooking
vessel instantaneous resistance change values (ARj,
AR,, ARz, AR,) and/or the cooking vessel instantaneous
temperature change values (AT, AT,, ATs, AT,) of the

cooking pot at certain predetermined times (t, ty, t3, t, ),
to compare at least one of the values obtained as a result
of this measurement with the predetermined reference
inductance (AL) and/or resistance (AR) and/or tempera-
ture (AT) values corresponding to the predetermined
times (t;, ty, t3) and to turn off the power module (5) when
the cooking vessel instantaneous resistance change
values (AR4, AR,, AR3, AR,) and/or the cooking vessel
instantaneous inductance change values (AL, AL,, AL,
AL,) and/or the cooking vessel instantaneous tempera-
ture change values (AT, AT,, AT3, AT, ) are equal to the
predetermined inductance (AL) and/or resistance (AR)
and/or temperature (AT) values.
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Description
Technical Field

[0001] The present invention relates to a control me-
chanism which prevents the cooking vessel from burning
on the induction heating cookers.

State of the Art

[0002] In traditional state of the art induction heating
cookers, a power level is generally selected from a range
of 1 to 10. However, as a result of this selection, the
induction heating cooker keeps the power at the selected
level but cannot provide temperature control. Therefore,
the temperature changes uncontrollably during the cook-
ing process, and this change causes the foodstuffs to
burn or be overcooked or not to be cooked as desired.
[0003] Aninduction coil is disposed at the lower side of
the induction heating cooker. When the cooker is turned
on, the coil creates a magnetic field, and this field directly
affects the base of the vessel and heats the same. The
induction heating cookers can only work with vessels with
magnetic bases. The most critical parameter for healthy,
quality and safe cooking is the cooking temperature of the
foodstuff. Cooking at higher or lower temperatures than
necessary may not provide the desired results in the
foodstuff to be cooked, and may also adversely affect
the health of persons consuming the foodstuff. The food-
stuffs often burn due to the inability to control the tem-
perature, and in some cases, the cooking vessel is per-
manently damaged due to burns.

[0004] Considering a standard cooking process on the
induction heating cookers, the health and quality of the
cooking process and the amount of power transferred to
the cooking vessel are completely under the control of the
user. The users usually choose the appropriate power
level according to their experience from past cooking
processes. To this end, many users increase the power
level transferred to the cooking vessel when they want to
increase the temperature, and decrease the power level
when they want to decrease the temperature. Since the
user cannot directly monitor the foodstuff temperature in
such embodiments, they also encounter adverse results
such as the foodstuff being undercooked or overcooked,
or even burning and sticking to the bottom of the cooking
vessel. Since consuming the foodstuff will not be suitable
for health due to the said adverse results, the foodstuff is
wasted, which in turns causes the energy consumed
during the cooking process to be wasted.

[0005] Inthe traditionalinduction heating cookers, only
the power level can be selected. As a result of this
selection, the induction heating cooker transfers the
power to the base of the cooking vessel at the selected
level but cannot provide any temperature control. There-
fore, the temperature increases uncontrollably through-
out the cooking process. If the user does not intervene
after a while, the foodstuffs may burn. In order to prevent
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this, the users need to control and monitor the cooking of
the foodstuffs throughout the cooking process. This mon-
itoring and control process creates a great difficulty for
the users and causes loss of time.

[0006] In the state of the art, there will be a difference,
which can cause the foodstuff to burn, between the time
when the water runs out and the base of the cooking
vessel starts to heat up, the sensor detects this change
and the temperature value is calculated and the time the
microcontroller circuit detects the situation that the water
runs out and the foodstuff starts to burn and the energy
transfer is reduced. However, trying to detect the point
where the water runs out and the foodstuff starts to burn
and/or stick to the base of the cooking vessel with mea-
surement and prediction models using only coil tempera-
ture datais quite difficult due to the heat transfer occurring
through multiple components and reaching the coil tem-
perature sensor, and the sensor also having an internal
response time. Since the cooker reacts late due to these
delays, the foodstuff burns and becomes inedible. The
examination of the state of the art process shows that the
detection of the point where the water runs out and the
foodstuff starts to burn and/or stick to the base of the
cooking vessel is not possible with the outputs of the
temperature sensors measuring only the coil tempera-
ture.

[0007] When the induction heating cooker and the
cooking process are examined considering that the con-
cept planned to be created is to detect the point where the
foodstuff starts to burn, it is observed that, for stews,
soups, etc., the temperature of the vessel base is at
constant values until the water evaporates and runs
out, and increases rapidly after the water runs out. At
this stage, as mentioned above, since itis not possible for
the temperature sensor measuring the cooking surface
temperatures from the coil to detect the point where the
temperature of the cooking vessel base starts toincrease
on its own, different parameters regarding the cooking
process are also examined.

[0008] Considering the problems mentioned above,
there is a need for an induction heating cooker structure
which does not leave the power level setting to the user’s
control during the cooking process and which automati-
cally adjusts the power level by detecting the vessel
temperature.

[0009] Inthe state of the art Patent No. EP3196175B1,
a cooker is disclosed, having a glass ceramic cooking
surface with increased mechanical strength thanks to a
simultaneously increased spectral transmittance in the
infrared range, wherein the glass ceramic cooking sur-
face makes it possible to use an infrared sensor to better
determine the temperature of a cooking vessel and to
perform an automated cooking process.

Brief Description of the Invention

[0010] The aim of the present invention is the realiza-
tion of an induction cooker wherein the temperature in the
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cooker can be measured independently of the user with-
out the need for any user intervention, and the magnetic
power in the induction heating cooker can be controlled
by working integrated with this measurement method so
as to increase the comfort of the user during the cooking
process and to facilitate the process.

[0011] Another aim of the present invention is the
realization of an induction heating cooker which enables
the cooking process to be monitored by carrying out
estimation and control processes from inside the cooker
without any direct contact with the cooking vessel and
which prevents the foodstuffs from burning.

[0012] Another aim of the present invention is the
realization of an induction heating cooker wherein the
foodstuff temperature can be inferred with the said esti-
mation process and thus, the point where the water of the
foodstuff runs out is detected and the power transferred
to the base of the cooking vessel is cut off at the point
where the foodstuff starts to stick to the base of the
cooking vessel.

[0013] Said figures are:

Figure 1: is the top perspective view of an induction
heating cooker.

Figure 2: is the graph showing resistance (R) and
inductance (L) measurements of a standard cooking
vessel during the cooling process

Figure 3: is the graph showing resistance (R) and
inductance (L) measurements of a standard cooking
vessel during the heating process

Figure 4: is the graph showing the detection of the
point where the foodstuff starts to stick to the cooking
vessel base.

Figure 5: is the graph showing the change in resis-
tance (R) measured at certain intervals for the cook-
ing vessel base.

Figure 6: is the graph showing the change in induc-
tance (L) measured for certain intervals for the cook-

ing vessel base.

[0014] The following numerals are referred to in the
description of the present invention:

1. Induction heating cooker
2. Cooker glass

3. Cail plate

4. Temperature sensor

5. Power module
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6. Control member

AL, 5 3 : cooking vessel inductance value changing
atty o34

AR{ 5 3 : cooking vessel resistance value changing
atty o 3x

AT4 53 : cooking vessel base temperature value
changing at t 5 3 4

AL, - a predetermined lower inductance value

AR,y : a predetermined lower resistance value

AT, - a predetermined lower temperature value
Detailed Description of the Invention

[0015] The induction heating cooker (1) of the present
invention comprises a cooker glass (2) whereon the
cooking vessel is placed; at least one coil plate (3) which
is positioned under the cooker glass (2) and which en-
ables the heating of the cooking vessel; at least one
temperature sensor (4) which detects the temperature
of the cooking vessel; and a control member (6) which is
configured to measure the cooking vessel instantaneous
inductance change values (AL, AL,, AL, AL, ) and/or the
cooking vessel instantaneous resistance change values
(AR4, AR,, ARz, AR, ) and/or the cooking vessel instan-
taneous temperature change values (AT4, AT,, ATg, AT,)
of the cooking pot at certain predetermined times (4, t,,
t3, t,), to compare at least one of the values obtained as a
result of this measurement with the predetermined re-
ference inductance (AL) and/or resistance (AR) and/or
temperature (AT) values corresponding to the predeter-
mined times (t;, t,, t3) and to turn off the power module (5)
when the cooking vessel instantaneous resistance
change values (AR, AR,, AR3, AR,) and/or the cooking
vessel instantaneous inductance change values (AL,
AL,, AL, AL,) and/or the cooking vessel instantaneous
temperature change values (AT,, AT,, AT3, AT,) are
equal to the predetermined inductance (AL) and/or re-
sistance (AR) and/or temperature (AT) values.

[0016] In an embodiment of the present invention, the
cooking vessel has magnetic properties.

[0017] In an embodiment of the present invention, the
induction heating cooker (1) comprises a measurement
system which can measure the electrical parameters of
the cooking vessels to which power is transferred by the
coils, namely the resistance (R) and inductance (L) va-
lues which define the characteristics of the load. The said
measurement system is based on the calculation of the
resistance (R) and inductance (L) values of the cooking
vessel with the periodical sampling of the said values by
exposing the cooking vessel base to electrical voltage at
different frequencies. As a result of this calculation, the
resistance (R) and inductance (L) values of the cooking
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vessel base can be estimated. The resistance (R) and
inductance (L) measurements of a standard cooking
vessel base during the cooling and heating processes
are shown in Figures 1 and 2. In an embodiment of the
present invention, the resistance (R) and inductance (L)
parameters of the cooking vessel regarding the power
transferred to the cooking vessel base during the cooking
process on the induction heating cooker (1) vary accord-
ing to the type and condition of the cooking vessel, and by
taking the measurements of the cooking vessel with
different resistance (R) and inductance (L) values at
different base temperatures, it is observed that the re-
sistance (R) and inductance (L) values increased as the
temperature increased. Figure 2 shows the graph show-
ing resistance (R) and inductance (L) measurements of a
standard cooking vessel during the cooling process Fig-
ure 3 shows the graph showing resistance (R) and in-
ductance (L) measurements of a standard cooking ves-
sel during the heating process As shown in the graphs of
Figures 2 and 3, there is an inverse proportion between
the temperature (T) and the resistance (R) and induc-
tance (L) values. Thus, by means of the present inven-
tion, the point where the water in the cooking vessel runs
out and the foodstuff starts to burn and/or sticks to the
base of the cooking vessel is detected and the burning is
prevented with an algorithm wherein the cooking vessel
resistance (R)and inductance (L) measurements and the
values of the temperature sensor (4) measuring the
cooking vessel surface temperature are used as input.
[0018] In an embodiment of the present invention, in
the induction heating cooker (1), the cooking vessel
instantaneous inductance change value (AL1) measured
at a predetermined time t, is smaller than the cooking
vessel instantaneous inductance change value (AL2)
measured at a predetermined time t,, and the cooking
vessel instantaneous inductance change value (AL2)
measured at a predetermined time t, is smaller than
the cooking vessel instantaneous inductance change
value (AL3) measured at a predetermined time t;. The
control member (6) is configured to observe the largest
cooking vessel temperature change (AL3) stage and to
understand when the instantaneous inductance change
value (AL3) approaches the determined reference induc-
tance (AL) value and to increase the measurement time
interval (t,) and to ensure that the induction heating
cooker (1) is turned off by communicating with a power
module (5) when the instantaneous inductance change
value (AL,) is equal to the determined reference induc-
tance (AL) value.

[0019] In an embodiment of the present invention, in
the induction heating cooker (1), the cooking vessel
instantaneous resistance change value (AR) measured
at a predetermined time t; alone or together with the
instantaneous inductance change values (AL4, ALy,
ALj, AL,) explained above is smaller than the cooking
vessel instantaneous resistance change value (ARj)
measured at a predetermined time t,, and the cooking
vessel instantaneous resistance change value (ARj)
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measured at a predetermined time t, is smaller than
the cooking vessel instantaneous resistance change
value (AR3) measured at a predetermined time t;. The
control member (6) is configured to observe the largest
cooking vessel temperature change (AR3) stage and to
understand when the instantaneous resistance change
value (AR;) approaches the determined reference resis-
tance (AR) value and to increase the measurement time
interval (t,) and to ensure that the induction heating
cooker (1) is turned off by communicating with a power
module (5) when the instantaneous resistance change
value (AR,) is equal to the determined reference resis-
tance (AL) value.

[0020] In an embodiment of the present invention, in
order to estimate the point at which the foodstuff starts to
stick to the base of the cooking vessel, Figure 4 shows the
graph of the temperature change (T) measured at certain
intervals for the base of the cooking vessel, Figure 5
shows the graph of the resistance change (R) measured
at certain intervals for the base of the cooking vessel, and
Figure 6 shows the graph of the inductance change (L)
measured at certain intervals for the base of the cooking
vessel.

[0021] Inanembodimentofthe presentinvention (1),a
predetermined lower inductance value (AL,) is defined
as a control parameter in the control member (6) in order
to prevent the cooking vessel surface inductance value
from being at a value that may correspond to a false
foodstuff burn detection signal. The control member (6)
compares the lower inductance value (AL ), the cooking
vessel instantaneous inductance change values (AL,
AL,, AlL3, AL,) and the predetermined cooking vessel
surface inductance (AL) values in order to detect the
point where the foodstuff is burning and/or sticking to
the base of the cooking vessel. In this comparison, the
lower inductance value (AL ;) should be smaller than the
cooking vessel instantaneous inductance change values
(AL4, ALy, ALs, AL,), and the cooking vessel instanta-
neous inductance change values (AL4, AL,, ALs, AL))
should be smaller than the predetermined cooking vessel
surface inductance value (AL).

[0022] Inanembodimentofthe presentinvention (1), a
predetermined lower resistance value (AR,;) is defined
as a control parameter in the control member (6) in order
to prevent the cooking vessel surface resistance value
from being at a value that may correspond to a false
foodstuff burn detection signal. The control member (6)
compares the lower resistance value (AR ), the cooking
vessel instantaneous resistance change values (AR;,
AR5, AR3, AR,) and the predetermined cooking vessel
surface resistance (AR) values in order to detect the point
where the foodstuff is burning and/or sticking to the base
of the cooking vessel. In this comparison, the lower
resistance value (AR,;) should be smaller than the cook-
ing vessel instantaneous resistance change values (AR,
AR,, AR3, AR,), and the cooking vessel instantaneous
resistance change values (AR4, AR,, ARj3, AR,) should
be smaller than the predetermined cooking vessel sur-



7 EP 4 580 314 A1 8

face resistance value (AR).

[0023] Inanembodimentofthe presentinvention (1), a
predetermined lower temperature value (AT ;) is defined
as a control parameter in the control member (6) in order
to prevent the value generated by the temperature sen-
sor (4) measuring the surface temperature of the cooking
vessel from being at a value that may correspond to a
false foodstuff burning detection signal for low tempera-
tures. The control member (6) compares the lower tem-
perature value (AT,), the cooking vessel instantaneous
temperature change values (AT, AT,, AT,, AT, ) and the
predetermined cooking vessel surface temperature (AT)
values in order to detect the point where the foodstuff is
burning and/or sticking to the base of the cooking vessel.
In this comparison, the lower temperature value (AT,;)
should be smaller than the cooking vessel instantaneous
temperature change values (AT, AT,, AT, AT, ), and the
cooking vessel instantaneous temperature change va-
lues (AT4, AT,, AT3, AT,) should be smaller than the
predetermined cooking vessel surface temperature va-
lue (AT).

Claims

1. Aninduction heating cooker (1) comprising a coo-
ker glass (2) whereon the cooking vesselis placed; at
least one coil plate (3) positioned under the cooker
glass (2) and enabling the heating of the cooking
vessel; and at least one temperature sensor (4)
which detects the temperature of the cooking vessel,
characterized by a control member (6) configured
to measure the cooking vessel instantaneous induc-
tance change values (AL1, AL2, AL3, ALx) and/or the
cooking vessel instantaneous resistance change
values (AR1, AR,, AR3, ARXx) and/or the cooking
vessel instantaneous temperature change values
AT1, AT2, AT3, ATx) of the cooking pot at certain
predetermined times (t1, t2, t3, tx), to compare at
least one of the values obtained as a result of this
measurement with the predetermined reference in-
ductance (AL) and/or resistance (AR) and/or tem-
perature (AT) values corresponding to the predeter-
mined times (t1, t2, t3) and to turn off the power
module (5) when the cooking vessel instantaneous
resistance change values (AR1, AR2, AR3, ARX)
and/or the cooking vessel instantaneous inductance
change values (AL1, AL2, AL3, ALx) and/or the cook-
ing vessel instantaneous temperature change va-
lues (AT1, AT2, AT3, AT,) are equal to the prede-
termined inductance (AL) and/or resistance (AR)
and/or temperature (AT) values.

2. Aninduction heating cooker (1) as in Claim 1, char-
acterized in that the cooking vessel instantaneous
inductance change value (AL1) measured at a pre-
determined time t, is smaller than the cooking vessel
instantaneous inductance change value (AL,) mea-
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sured at a predetermined time t,, and the cooking
vessel instantaneous inductance change value
(AL,) measured at a predetermined time t, is smaller
than the cooking vessel instantaneous inductance
change value (AL;) measured at a predetermined
time t5.

An induction heating cooker (1) as in Claim 1 or 2,
characterized in that the cooking vessel instanta-
neous resistance change value (AL1) measured ata
predetermined time t; is smaller than the cooking
vessel instantaneous resistance change value (AR,)
measured at a predetermined time t,, and the cook-
ing vessel instantaneous resistance change value
(AR,) measured ata predeterminedtime t, is smaller
than the cooking vessel instantaneous resistance
change value (AR3) measured at a predetermined
time t5.

An induction heating cooker (1) as in Claim 2, char-
acterized by a control member (6) configured to
understand when the instantaneous inductance
change value (AL5) approaches the determined re-
ference inductance (AL) value and to increase the
measurementtime interval (t,) and to ensure that the
induction heating cooker (1) is turned off by commu-
nicating with a power module (5) when the instanta-
neous inductance change value (AL,) is equal to the
determined reference inductance (AL) value.

An induction heating cooker (1) as in Claim 3, char-
acterized by a control member (6) configured to
understand when the instantaneous resistance
change value (AR5) approaches the determined re-
ference resistance (AR) value and to increase the
measurement time interval (t,) and to ensure that the
induction heating cooker (1) is turned off by commu-
nicating with a power module (5) when the instanta-
neous resistance change value (AR, ) is equal to the
determined reference resistance (AR) value.

An induction heating cooker (1) as in any one of the
above claims, characterized by a control member
(6) wherein a predetermined lower inductance value
(ALalt) as a control parameter and which compares
the lower inductance value (ALalt), the cooking ves-
sel instantaneous inductance change values (AL1,
AL2, AL3, AL,) and the predetermined cooking ves-
sel surface inductance (AL) values.

An induction heating cooker (1) as in any one of the
above claims, characterized by a control member
(6) wherein a predetermined lower resistance value
(AR4¢) as a control parameter and which compares
the lower resistance value (AR;), the cooking vessel
instantaneous resistance change values (AR, AR,,
AR3, AR,) and the predetermined cooking vessel
surface resistance (AR) values.
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An induction heating cooker (1) as in any one of the
above claims, characterized by a control member
(6) wherein a predetermined lower temperature va-
lue (AT,;) as a control parameter and which com-
pares the lower temperature value (AT,;), the cook-
ing vessel instantaneous temperature change va-
lues (AT4, AT,, ATs, AT,) and the predetermined
cooking vessel surface temperature (AT) values.
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Figure 4
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