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(54) A HOUSEHOLD APPLIANCE WITH AUTOMATIC FAN CONTROL AND THE CONTROL METHOD 
THEREOF

(57) The present invention relates to a household ap-
pliance (1) comprising a body (2); a cooker surface (21)
which is disposed on the body (2); at least one cooking
zone (22) which is provided on the cooker surface (21)
and which is suitable for placing a cooking vessel there-
on; at least one temperature sensor (23) which provides
the measurement of the temperature of the cooking zone
(22); a control unit (3) which provides the determination
of the power transferred to the cooking vessel placed on

the cooking zone (22) during the cooking process; a fan
(4) which is disposed in the body (2) so as to be positioned
under the cooker surface (21); an air suction duct (5)
which has an air inlet opening (51) arranged on the cook-
er surface (21) and which enables the air sucked through
the air inlet opening (51) to be discharged to the outside
environment by operating the fan (4); and a odor sensor
(6) which is disposed on the air suction duct (5).
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Description

[0001] The present invention relates to a household
appliance comprising a fan and wherein the operation of
said fan is automatically controlled, having an exhaust
hood integrated with the cooker.
[0002] In household appliances having an exhaust
hood integrated with the cooker, the odors and humidity
released from the foodstuffs cooked on the cooking
zones provided on the cooking devices are enabled to
be discharged to the exterior environment by means of
the exhaust hood. In some state of the art household
appliances, the low, medium and high stages of the fan
motor are generally adjusted by the user. The user op-
erates the exhaust hood when required during the cook-
ing process and selects the desired level. Cookers with
integrated exhaust hoods are also known wherein the
operational level is automatically determined in order to
provide convenience to the user and for security purpos-
es. Therefore, sensors which monitor changes in odor
and temperature in the environment are used. It is ob-
served that the automatic operation function does not
work efficiently while causing faulty situations in cooking
processes with no odor but intense hot steam output in
products only with an odor sensor. During the cooking
process, the temperature over the cooking device, for
example of the cooker, is detected, thus automatically
determining the operational level of the fan. The temper-
ature sensor measures the temperature of the cooking
zone which is caused by the heat of the cooked food and
of the cooker. Consequently, the fan can be automatically
started with the level thereof being automatically in-
creased when the thermal load increases, and automat-
ically decreased when the thermal load decreases, and
the fan can be automatically turned off when the thermal
load is zero. Sensorless products have an automatic op-
eration function according to the cooker power level. In
such products, malfunctions may occur completely inde-
pendent of the heat load released during the cooking
process. In order for the automatic ventilation function to
work correctly, in cooking processes where no odor is
generated, it is important to detect the thermal load of
the cooking process where no odor is generated and to
detect the odor load in cooking processes where intense
odor is generated.
[0003] In the state of the art European Patent Applica-
tion Document No. EP3255348A1, an exhaust hood is
disclosed, wherein the fan level is adjusted depending
on the power transfer value.
[0004] In the state of the art European Patent Applica-
tion Document No. EP2880368B1, an exhaust hood is
disclosed, wherein the fan level is adjusted depending
on the odor value received from the odor sensor.
[0005] The aim of the present invention is the realiza-
tion of a household appliance wherein the operation of
the fan is efficiently controlled.
[0006] The household appliance of the present inven-
tion is a household appliance where a cooker and an

exhaust hood are integrated. The household appliance
comprises a body. The cooker is disposed on the upper
surface of the body. A flat cooker surface and a cooking
zone on the cooker surface are positioned on the upper
part of the body. A fan is disposed in the body so as to
be positioned under the cooker surface. When the fan is
activated, the air rising from the foodstuffs in the cooking
vessel on the cooking zone is sucked through an air suc-
tion duct and discharged to the outside environment. The
cooking vessel can be a container such as a pot, pan or
coffee pot. The air suction duct is positioned adjacent to
the cooker surface. An odor sensor is provided on the air
suction duct. The household appliance further comprises
a control unit which controls the operation of the fan ac-
cording to a temperature value received from the tem-
perature sensor, a power transfer value which is obtained
by the control unit and which shows the power transferred
to the cooking vessel, and an odor value received from
the odor sensor. The control unit evaluates the temper-
ature value, the odor value and the power transfer value
together so as to decide whether to activate or deactivate
the fan, or as to determine the operating speed level.
Thus, even if there is no odor from the cooking process
which can be detected by the odor sensor, by determining
the thermal load of the steam coming out of the foodstuff,
automatic operation functions are activated and the am-
bient air is cleaned. Similarly, the operational speed of
the fan is increased in case foodstuffs which may produce
high amount of odor even if not sufficiently heated are
cooked, quickly cleaning the ambient air. Moreover, en-
ergy savings are achieved by preventing the fan from
being operated in unnecessary situations.
[0007] In an embodiment of the present invention, the
control unit calculates an air reference value by using the
temperature value, the power transfer value and the odor
value. The operating level of the fan is adjusted by the
control unit according to the calculated air reference val-
ue. The air reference value increases and decreases in
direct proportion to the temperature value, the odor value
and the power transfer value. Therefore, as the air ref-
erence value increases, the operating level of the fan is
also increased. Thus, the control unit can control the op-
eration of the fan by evaluating the temperature value,
the odor value and the power transfer value together.
[0008] In an embodiment of the present invention, the
control unit controls the fan so as to increase the oper-
ating level of the fan when the odor value reaches a pre-
determined threshold value. A predetermined threshold
value can be a value which increases the operating speed
level of the fan or a value at which the fan is activated.
Thus, as soon as it is determined that the odor value in
the air suction duct has reached the threshold level, the
fan operating speed is increased and the odor emitted
by the cooked foodstuffs is sucked without mixing with
the ambient air. Consequently, the ambient air is kept
clean by quickly adjusting the fan operating level.
[0009] In an embodiment of the present invention, the
control unit controls the fan so as to increase the oper-
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ating level of the fan when the temperature value reaches
a predetermined threshold value. Thus, even if there is
no odor from the cooking process which can be detected
by the odor sensor, the temperature value of the cooking
zone is used to decide whether there is steam coming
out of the cooked foodstuffs such that the speed level of
the fan is increased and the ambient air is cleaned.
[0010] In an embodiment of the present invention, the
control unit controls the fan so as to increase the oper-
ating level of the fan when the power transfer value reach-
es a predetermined threshold value. Thus, even if the
cooking zone temperature does not increase, the speed
level of the fan is increased by deciding that the amount
of steam coming out of the cooked foodstuffs is high when
the power transferred to the cooking vessel is high. Con-
sequently, the ambient air is cleaned quickly.
[0011] In an embodiment of the present invention, the
control unit adjusts the operating time and speed of the
fan according to the air reference value calculated when
it is determined that the cooking process is completed.
Thus, the air which continues to rise from the foodstuffs
is removed from the environment even after the cooking
process ends. In a preferred version of the present in-
vention, the operation of the fan is controlled such that
the fan operating speed is gradually reduced when the
cooking process ends.
[0012] In an embodiment of the present invention, the
odor sensor is disposed on an outlet duct which is pro-
vided in the body and which extends between an air outlet
opening, where the air suction duct opens to the outside
environment, and the fan such that the air suction duct
opens to the outside environment. The air coming out of
the cooked foodstuffs is at high temperature when
sucked through the air suction opening. The temperature
of the air sucked by means of the fan and delivered to
the outlet duct decreases in the air suction duct. Thus,
the odor sensor disposed in the outlet duct is prevented
from being exposed to very high temperatures.
[0013] In an embodiment of the present invention, the
odor sensor is disposed on the side wall of the outlet
duct. In the air flow diagrams, it is determined that the
majority of the air sucked by the fan flows over the side
wall while moving through the outlet duct. The odor sen-
sor is disposed on the side wall so as to enable more air
to pass over the odor sensor. The odor sensor is posi-
tioned in the vicinity of the air outlet opening. Thus, more
air is allowed to pass over the odor sensor.
[0014] In an embodiment of the present invention, the
odor sensor is disposed on the outer surface of the side
wall so as to exchange air with an air transfer opening
provided on the side wall. Thus, the odor value of the air
flowing in the air suction duct is calculated without nar-
rowing the air suction duct.
[0015] The control method of the present invention
comprises the steps, executed by the control unit, of re-
ceiving a temperature value from the temperature sen-
sor; obtaining a power transfer value by the control unit
showing the power transferred to the cooking vessel dur-

ing the cooking process; receiving an odor value from
the odor sensor; and automatically determining the op-
erating level of the fan according to the temperature val-
ue, the power transfer value and the odor value.
[0016] In an embodiment of the present invention, the
control method comprises the steps of calculating an air
reference value by weighting the temperature value, the
power transfer value and the odor value by a first constant
factor, a second constant factor and a third constant
factor , respectively, and of determining the operating
level of the fan according to the air reference value cal-
culated. Thus, the values such as temperature value,
power transfer value and odor value are evaluated by
being weighted. Consequently, the fan operation is con-
trolled more efficiently. The first constant factor, the sec-
ond constant factor and the third constant factor are pre-
determined by the manufacturer. Thus, by evaluating the
temperature value and the odor value together, the air
from the cooked foodstuffs is enabled to be transferred
to the outside environment without polluting the ambient
air. Moreover, by adjusting the fan speed optimally, the
fan is prevented from being operated at unnecessarily
high speeds.
[0017] The household appliance realized in order to
attain the aim of the present invention is illustrated in the
attached figures, where:

Figure 1 - is the front perspective view of the house-
hold appliance related to an embodiment of the
present invention.

Figure 2 - is the rear perspective view of the house-
hold appliance related to an embodiment of the
present invention.

Figure 3 - is the rear perspective view of the outlet
duct related to an embodiment of the present inven-
tion.

Figure 4 - is the top perspective view of the outlet
duct related to an embodiment of the present inven-
tion.

Figure 5 - is the partial perspective view of the air
suction duct related to an embodiment of the present
invention.

Figure 6 - is the rear perspective view of the outlet
duct related to an embodiment of the present inven-
tion.

[0018] The elements illustrated in the figures are num-
bered as follows:

1. Household appliance

2. Body
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21. Cooking surface

22. Cooking zone

23. Temperature sensor

3. Control unit

4. Fan

5. Air suction duct

51. Air inlet opening

52. Air outlet opening

53. Outlet duct

54. Side wall

55. Air transfer opening

6. Odor sensor

X. Height axis

[0019] The household appliance (1) comprises a body
(2); a cooker surface (21) which is disposed on the body
(2); at least one cooking zone (22) which is provided on
the cooker surface (21) and which is suitable for placing
a cooking vessel thereon; at least one temperature sen-
sor (23) which provides the measurement of the temper-
ature of the cooking zone (22); a control unit (3) which
provides the determination of the power transferred to
the cooking vessel placed on the cooking zone (22) dur-
ing the cooking process; a fan (4) which is disposed in
the body (2) so as to be positioned under the cooker
surface (21); an air suction duct (5) which has an air inlet
opening (51) arranged on the cooker surface (21) and
which enables the air sucked through the air inlet opening
(51) to be discharged to the outside environment by op-
erating the fan (4); and a odor sensor (6) which is dis-
posed on the air suction duct (5) As shown in Figure and
2, the cooker surface (21) is a flat surface. Preferably a
plurality of cooking zones (22) are provided on the cooker
surface (21). The temperature sensor (23) is provided
under each cooking zone (22). The cooker is an induction
heating cooker. Therefore, the cooking zone (22) is heat-
ed by means of an induction coil. By using the level of
the power drawn from the induction coil and the other
data obtained from the induction coil, the control unit (3)
can calculate the power transferred to the cooking vessel
placed on the cooking zone (22) during the cooking proc-
ess. By means of the fan (4) disposed under the cooker
surface (21), the air generated during the cooking proc-
ess is sucked in and the environment is cleaned. The fan
(4) is configured to create a vertical air flow. By operating
the fan (4), the air coming out of the cooking vessel pass-

es through the air inlet opening (51) arranged on the
cooker surface (21) and is delivered to the air suction
duct (5). The sucked air is transferred to the outside en-
vironment through the air suction duct (5). An odor sensor
(6) is provided on the air suction duct (5). Thus, odor
particles in the sucked air can be detected. In a preferred
version of the present invention, the odor sensor (6) is a
volatile organic compound sensor.
[0020] The household appliance (1) of the present in-
vention further comprises the control unit (3) which con-
trols the operation of the fan (4) according to a temper-
ature value received from the temperature sensor (23),
a power transfer value which is obtained by the control
unit (3) and which shows the power transferred to the
cooking vessel, and an odor value received from the odor
sensor (6). The operation of the fan is controlled by the
control unit (3) by evaluating the temperature value, the
odor value and the power transfer value. Thus, the op-
eration of the fan (4) is controlled by evaluating the factors
which may affect the air quality of the environment. Con-
sequently, the air of the environment where the house-
hold appliance (1) is installed is effectively cleaned. In
other words, thus, the odor from the foodstuffs cooked
in the cooking vessel is automatically transferred to the
outside environment without allowing the same to pollute
the air. The operation of the fan (4), the operation time
thereof, the operation speed thereof and the termination
of the operation thereof are automatically determined by
the control unit (3).
[0021] In an embodiment of the present invention, the
household appliance (1) comprises the control unit (3)
which calculates an air reference value by using the tem-
perature value, the power transfer value and the odor
value and which controls the operation of the fan (4) ac-
cording to the calculated air reference value. In a pre-
ferred embodiment of the present invention, the fan (4)
operating speed levels corresponding to the calculated
air reference value are recorded in the memory of the
control unit (3) by the manufacturer. After the air refer-
ence value is calculated, the fan (4) is operated at the
speed level corresponding to the calculated air reference
value. Thus, the fan (4) is enabled to be easily controlled
by the control unit (3). While calculating the air reference
value, the temperature value, the power transfer value
and the odor value, which are the air reference variables,
are weighted with a factor In the preferred version of the
present invention, the change in the odor value has the
highest impact on the air reference value. Thus, the fan
(4) is operated at high speed levels so as to prevent the
pollution of the ambient air especially during the cooking
of foodstuffs which generate significant odor even if they
are not exposed to very high temperatures.
[0022] In an embodiment of the present invention, the
household appliance (1) comprises the control unit (3)
which controls the fan (4) so as to increase the operating
speed of the fan (4) when it is determined that the odor
value received from the odor sensor (6) reaches a pre-
determined threshold value. It is understood that as the
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odor value increases, the amount of odor particles in the
air inside the air suction duct (5) also increases. In this
case, the operating speed of the fan (4) is increased such
that the odor-containing air is discharged to the outside
environment, thus enabling the ambient air to be cleaned
quickly.
[0023] In an embodiment of the present invention, the
household appliance (1) comprises the control unit (3)
which controls the fan (4) so as to increase the operating
speed of the fan (4) when it is determined that the tem-
perature value received from the temperature sensor (23)
reaches a predetermined threshold value. Since when
the temperature value exceeds a threshold value it is
understood that the temperature of the cooking zone (23)
is very high, it is determined that high temperature cook-
ing is being performed. In this case, since the amount of
air coming out of the foodstuffs in the cooking vessel
increases, the operating speed of the fan (4) is required
be increased to prevent the pollution of the ambient air.
Thus, the pollution of the air in the environment where
the household appliance (1) is installed is prevented.
[0024] In an embodiment of the present invention, the
household appliance (1) comprises the control unit (3)
which controls the fan (4) so as to increase the operating
speed of the fan (4) when it is determined that the power
transfer value reaches a predetermined threshold value.
The power transfer value is calculated by the control unit
(3) by using the power drawn by the induction coils. As
the power transfer value increases, the temperature to
which the foodstuffs cooked in the cooking vessel is ex-
posed also increases. By increasing the operating speed
of the fan (4), the air rising from the cooked foodstuffs is
quickly sucked and the ambient air is cleaned.
[0025] In an embodiment of the present invention, the
household appliance (1) comprises the control unit (3)
which adjusts the operating time and speed of the fan (4)
according to the air reference value calculated when the
control unit (3) determines that the cooking process is
completed. The cooking process can be ended by the
user by means of the buttons provided on the cooker
surface (21). It is determined that the cooking process is
completed by the deactivation of the heating source pro-
vided under the cooking zone (22). When it is determined
that the cooking process is completed, the control unit
(3) determines how long the fan (4) is to be operated and
at what speed the same is to be operated, according to
the air reference value calculated at that moment. The
operating time and speed level of the fan (4) according
to the air reference value calculated at the end of the
cooking process can be recorded in the memory of the
control unit (3) by the manufacturer. Thus, the air re-
leased from the cooked foodstuffs is removed from the
environment efficiently and automatically, even when the
cooking process is completed.
[0026] In an embodiment of the present invention, the
household appliance (1) comprises the odor sensor (6)
which is disposed on an outlet duct (53) which is provided
in the body (2) and which extends between an air outlet

opening (52), where the air suction duct (5) opens to the
outside environment, and the fan (4) such that the air
suction duct (5) opens to the outside environment. The
outlet duct (53) ensures that the air sucked from the air
inlet opening (51) is transferred to the outside environ-
ment. A chimney is connected to the air outlet opening
(52). The odor sensor (6) is disposed on the walls of the
outlet duct (53). Thus, since all of the sucked air is passed
through the outlet duct (53) and discharged to the outside
environment, the majority of the sucked air can be passed
through the odor sensor (6). Consequently, the odor val-
ue in the sucked air is detected more accurately and pre-
cisely.
[0027] In an embodiment of the present invention, the
household appliance (1) comprises the odor sensor (6)
disposed on a side wall (54) which extends in a height
axis (X) of the body (2), which is provided on the outlet
duct (53) and which at least partially surrounds the fan
(4). The height axis (X) is an axis extending upwards from
the floor where the household appliance (1) is installed.
In other words, as shown in Figure 1, the height axis (X)
extends in the height direction of the household appliance
(1) and hence of the body (2). As shown in Figure 6, the
side wall (54) almost completely surrounds the fan (4).
The air leaving the fan (4) is directed by means of the
side wall (54) and delivered to the air outlet opening (52).
When the air flow diagrams are examined, it is observed
that the air sucked by the fan (4) moves mostly by hitting
the side wall (54). The odor sensor (6) is positioned on
the side wall (54) so as to enable more air to pass over
the odor sensor (6).
[0028] In an embodiment of the present invention, the
household appliance (1) comprises an air transfer open-
ing (55) which is arranged on the side wall (54); and the
odor sensor (6) which is disposed on the outer surface
of the side wall (54) so as to exchange air with said air
transfer opening (55). An air transfer opening (55) is ar-
ranged on the side wall (54) of the outlet duct (53). The
odor sensor (6) has a receptacle with one surface com-
prising a perforated grill. The odor sensor (6) is disposed
on the outer surface of the side wall (54) of the outlet duct
(53) such that the perforated grill and the air transfer
opening (55) face each other. The inner surface of the
side wall (54) is the surface through which the air sucked
by the fan (4) is passed. The outer surface of the side
wall (54) is the opposite surface of said inner surface.
Thus, the odor sensor (6) is enabled to be disposed on
the outlet duct (53) without blocking the air flow in the
outlet duct (53).
[0029] The control method of the present invention
comprises the steps of receiving a temperature value
from the temperature sensor (21); obtaining a power
transfer value by the control unit (3) showing the power
transferred to the cooking vessel during the cooking proc-
ess; receiving an odor value from the odor sensor (6);
and automatically determining the operating level of the
fan (4) according to the temperature value, the power
transfer value and the odor value. Thus, the operation of
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the fan is optimally controlled. The steps of the control
method are executed by the control unit (3).
[0030] In an embodiment of the present invention, the
control method comprises the steps of calculating an air
reference value by weighting the temperature value, the
power transfer value and the odor value by a first constant
factor, a second constant factor and a third constant
factor , respectively, and of determining the operating
level of the fan (4) according to the air reference value
calculated. Said steps of the control method are also ex-
ecuted by the control unit (3). In a preferred version of
the present invention, the air reference value is calculat-
ed by summing the temperature value multiplied by the
first constant factor, the power transfer value multiplied
by the second constant factor, and the odor value multi-
plied by the third constant factor. The third constant factor
has the largest value among the constant factors. Thus,
the odor value is determined with more weight compared
to the other two variable values while calculating the air
reference value. Consequently, during the cooking of
foodstuffs which generate odor even if they are not ex-
posed to high temperatures, the operating speed level
of the fan (4) is increased and the air coming out of the
foodstuffs is quickly removed from the environment.
[0031] By means of the present invention, a household
appliance (1) is realized, wherein the operation of the fan
is effectively controlled according to a temperature value
received from the temperature sensor (23), a power
transfer value obtained by the control unit (3) and show-
ing the power transferred to the cooking vessel and an
odor value received from the odor sensor (6), and thus,
the air coming out of the cooked foodstuffs is removed
from the ambient air in the fastest and energy efficient
way.

Claims

1. A household appliance (1) comprising a body (2);
a cooker surface (21) which is disposed on the body
(2); at least one cooking zone (22) which is provided
on the cooker surface (21) and which is suitable for
placing a cooking vessel thereon; at least one tem-
perature sensor (23) which provides the measure-
ment of the temperature of the cooking zone (22); a
control unit (3) which provides the determination of
the power transferred to the cooking vessel placed
on the cooking zone (22) during the cooking process;
a fan (4) which is disposed in the body (2) so as to
be positioned under the cooker surface (21); an air
suction duct (5) which has an air inlet opening (51)
arranged on the cooker surface (21) and which en-
ables the air sucked through the air inlet opening
(51) to be discharged to the outside environment by
operating the fan (4); and a odor sensor (6) which is
disposed on the air suction duct (5),

- characterized by the control unit (3) which

controls the operation of the fan (4) according
to a temperature value received from the tem-
perature sensor (23), a power transfer value
which is obtained by the control unit (3) and
which shows the power transferred to the cook-
ing vessel, and an odor value received from the
odor sensor (6).

2. A household appliance (1) as in Claim 1, character-
ized by the control unit (3) which calculates an air
reference value by using the temperature value, the
power transfer value and the odor value and which
controls the operation of the fan (4) according to the
calculated air reference value.

3. A household appliance (1) as in Claim 1 or 2, char-
acterized by the control unit (3) which controls the
fan (4) so as to increase the operating speed of the
fan (4) when it is determined that the odor value re-
ceived from the odor sensor (6) reaches a predeter-
mined threshold value.

4. A household appliance (1) as in any one of the above
claims, characterized by the control unit (3) which
controls the fan (4) so as to increase the operating
speed of the fan (4) when it is determined that the
temperature value received from the temperature
sensor (23) reaches a predetermined threshold val-
ue.

5. A household appliance (1) as in any one of the above
claims, characterized by the control unit (3) which
controls the fan (4) so as to increase the operating
speed of the fan (4) when it is determined that the
power transfer value reaches a predetermined
threshold value.

6. A household appliance (1) as in any one of Claims
2 to 5, characterized by the control unit (3) which
adjusts the operating time and speed of the fan (4)
according to the air reference value calculated when
the control unit (3) determines that the cooking proc-
ess is completed.

7. A household appliance (1) as in any one of the above
claims, characterized by the odor sensor (6) which
is disposed on an outlet duct (53) which is provided
in the body (2) and which extends between an air
outlet opening (52), where the air suction duct (5)
opens to the outside environment, and the fan (4)
such that the air suction duct (5) opens to the outside
environment.

8. A household appliance (1) as in Claim 7, character-
ized by the odor sensor (6) disposed on a side wall
(54) which extends in a height axis (X) of the body
(2), which is provided on the outlet duct (53) and
which at least partially surrounds the fan (4).
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9. A household appliance (1) as in Claim 8, character-
ized by an air transfer opening (55) which is ar-
ranged on the side wall (54); and the odor sensor (6)
which is disposed on the outer surface of the side
wall (54) so as to exchange air with the air transfer
opening (55).

10. A control method suitable to be used in a household
appliance (1) as in any one of Claims 1 to 9 and
executed by the control unit (3), comprising the steps
of

- receiving a temperature value from the tem-
perature sensor (21);
- obtaining a power transfer value by the control
unit (3) showing the power transferred to the
cooking vessel during the cooking process;
- receiving an odor value from the odor sensor
(6); and
- automatically determining the operating level
of the fan (4) according to the temperature value,
the power transfer value and the odor value.

11. A control method as Claim 10, comprising the steps
of calculating an air reference value by weighting the
temperature value, the power transfer value and the
odor value by a first constant factor, a second con-
stant factor and a third constant factor , respectively,
and of determining the operating level of the fan (4)
according to the air reference value calculated.
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