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(54) AN EXHAUST HOOD WITH IMPROVED AUTOMATIC OPERATION PERFORMANCE

(67)  The present invention relates to an exhaust
hood (1) which is positioned above cooking devices (8)
such as cookers, countertop cookers and ovens so as to
provide the removal of odor, smoke and moisture which
occur during the cooking process, and which comprises
a body (2); a suction channel (3) which is provided in the
body (2); at least one fan (4) which is provided in the
suction channel (3); at least one first temperature sensor
(5) which is provided on the exhaust hood (1) and which
detects the ambient temperature; at least two second
temperature sensors (6) which detect the temperature of
the air rising from the cooking device (8) or the cooking
vessel thereon and which are disposed on the flow path
ofthe air sucked into the suction channel (3); and a control
unit (7) which enables the exhaust hood (1) to automat-
ically operate according to the information received from
the first and second temperature sensors (5 and 6) and
which also enables the operation level to be automatically
adjusted, and the second temperature sensors (6) are
electrically connected in parallel.
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Description

[0001] The present invention relates to an exhaust
hood wherein the sensors are efficiently positioned to
increase the automatic operation performance.

[0002] The exhausthood provides the discharge of the
water vapor and odor generated during the cooking proc-
ess to the outside environment. With the development of
sensor technologies, there are also important additional
functions such as automatic operation and air purifica-
tion.

[0003] The exhaust hood generally comprises a suc-
tion motor, a suction channel and a suction surface. The
exhaust hood can be operated at different levels depend-
ing on the motor power in order to provide the discharge
ofthe water vapor and odor generated during the cooking
process to the outside environment. Said different levels
can be selected by the user at appropriate stages ac-
cording to the load of the cooking process.

[0004] In the state of the art, the user operates the ex-
haust hood when required during the cooking process
and selects the appropriate level. In addition, there are
applications where the exhaust hood is operated auto-
matically to increase user comfort and to determine the
most accurate level. In applications where the exhaust
hood is operated and controlled automatically, sensors
which monitor changes such as odor and temperature
are used.

[0005] One of at least two temperature sensors on the
exhaust hood measures the ambient temperature while
the other temperature sensor detects whether the cook-
ing device is operational or not from the temperature
changes caused by the cooking process. By using atleast
two temperature sensors, it can be determined whether
the cooker under the exhaust hood is operational or not,
from the relative change (differences) between the tem-
perature information measured by said sensors. Accord-
ingly, it is provided that the exhaust hood is activated,
the level is increased, and when the thermal load disap-
pears, the level is reduced and the exhaust hood is
closed.

[0006] In the state of the art, there are various alterna-
tives for the placement of said sensors. However, the
position of the sensor which monitors the cooker load
and temperature is very critical. When the cooking proc-
ess on the cooker starts, the load of the cooker must be
detected without any error.

[0007] The sensorplaced anywhere under the exhaust
hood can measure the cooker load temperature when
the exhaust hood is not operational. The sensor can also
enable the exhaust hood to automatically switch to the
first level at the specified stage. However, after the ex-
haust hood starts to operate, the air flow path changes
direction towards the ventilation channel due to the suc-
tion. From this moment on, if the sensor is not placed in
a correct position, in an area suitable for the air flow path,
the cooker does not switch to the next level although the
same continues to operate. Since the hot air is drawn by
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the exhaust hood at this time, the sensor remains out of
the air flow path and starts to cool down even if the cooker
is operational, transmitting incorrect information to the
exhaust hood and causing the same to stop.

[0008] Inaddition, since the countertop cooker designs
vary greatly, the cooking zones can be located at different
positions. The thermalload which occurs during the cook-
ing process in the cooking zones at these different posi-
tions follows a different flow path. The sensor, which is
placed in any position under the exhaust hood, may re-
main within the air flow path of some cooking zones, while
remaining outside the air flow path of some cooking
zones. In this case, in the cooking processes performed
in the cooking zones outside the air flow path, the sensor
cannot complete the detection process for the automatic
operation of the exhaust hood or may make an incorrect
detection. Moreover, it becomes difficult to make homo-
geneous and accurate detection during the cooking proc-
ess made in different cooking zones. In other words, there
will be differences in the detection of the cooking proc-
esses done in a cooking zone far from the sensor position
and the cooking process done in the cooking zone close
to the sensor position. Due to all these reasons, the sen-
sor must be placed at a suitable position that does not
cause such problems in order to detect the cooker load,
that is, the heat released due to the cooking process.
[0009] In order for the exhaust hood to perform the
automatic operation function correctly, the sensor must
be within the air flow path when the exhaust hood is op-
erational or not, atevery level and in every mode, in every
type of cooker and in every cooking zone. To meet this
condition, it is not sufficient to use only one sensor other
than the reference sensor which monitors the ambient
temperature. It is necessary to use more than one tem-
perature sensor in order to correctly detect the temper-
ature released by following more than one air flow path
from different cooking zones in cooking devices which
may have various designs.

[0010] Although increasing the number of sensors re-
sults in an increase in detection sensitivity, this causes
an increase in the number of ports needed by the proc-
essorto drive and read the sensor. This situation requires
a more costly processor, more circuit components and
larger electronic board design.

[0011] Inthe state of the art German Patent Application
No. DE102006041581, an exhaust hood which is pre-
vented from overheating and a control method are dis-
closed.

[0012] In the state of the art Chinese Utility Model Doc-
ument Application No. CN2491733, a smart exhaust
hood comprising a control device is disclosed. In this doc-
ument, two negative temperature coefficient thermistors
are used as sensors. The thermistors are mounted di-
rectly onto the lower corners of the exhaust hood.
[0013] Inthe state of the art German Patent Application
No. DE3922090, an exhaust hood is disclosed, compris-
ing a temperature sensor placed on the outer surface
thereof and measuring the ambient temperature and at
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least two temperature sensors placed on the suction sur-
face, wherein the fan is controlled according to temper-
ature difference based on the information received from
the sensors.

[0014] In the state of the art International Patent Ap-
plication No. W02020078670, an exhaust hood is dis-
closed, which is positioned above cooking devices such
as cooker, oven, etc., comprising a body; a suction pipe;
a fan which enables the air to be sucked and discharged
to the outer environment; a guiding plate which is dis-
posed on the lower surface of the body; an air suction
duct; and one or more than one temperature sensor
which measures the temperature of the air rising from
the cooking device by heating up. This document also
discloses the temperature sensor which is mounted at
the center of the air suction duct between the guiding
plate and the front panel, which is positioned in the flow
path of the air, and which is enabled to be affected from
the air flow at maximum. Thus, incorrect measurement
is prevented while the temperature sensor performs its
automatic operating functions.

[0015] In the state of the art embodiments, the detec-
tion sensitivity decreases and the transitions between
the fan revolutions cannot be correctly realized. Espe-
cially when the exhaust hood is not operational, the sen-
sors which read the static air temperature remain out of
the hot air flow path which occurs when the cooking proc-
ess is started, or when the level of the exhaust hood is
changed, the operation of the suction motor at different
powers causes the air flow path to change. Therefore,
erroneous readings and detections occur since the hot
air does not reach the sensor sufficiently.

[0016] The aim of the present invention is the realiza-
tion of an exhaust hood wherein the sensors are efficient-
ly positioned to increase the automatic operation per-
formance.

[0017] The exhaust hood realized in order to attain the
aim of the present invention, explicated in the first claim
and the respective claims, comprises at least one first
temperature sensor which detects the ambient temper-
ature; at least two second temperature sensors which
detect the temperature of the air rising from a cooking
device such as countertop cooker, oven, etc. or acooking
vessel thereon and which are disposed on the flow path
of the air sucked; and a control unit which enables the
exhaust hood to automatically operate according to the
information received from the first and second tempera-
ture sensors and which also enables the operation level
to be automatically adjusted; and the second tempera-
ture sensors are electrically connected in parallel.
[0018] Inanembodimentofthe presentinvention, NTC
(negative temperature coefficient) sensors are used as
the second temperature sensor. In order to use more
than one second temperature sensor which detects the
cooking device load and to eliminate the resulting need
for excess microprocessor ports, the second tempera-
ture sensors are electrically connected to each other in
parallel, thus allowing measurements to be taken from a

10

15

20

25

30

35

40

45

50

55

single microprocessor ADC port. Thus, the exhaust hood
is enabled to operate automatically with at least two sec-
ond temperature sensors, the second temperature sen-
sors are placed in the most effective way to detect the
temperature of the cooking device load which enables
the automatic operation thereof while providing solutions
to the detection problems which arise in the state of the
art.

[0019] By means of the present invention, the exhaust
hood is enabled to automatically determine the opera-
tional level of the suction motor, depending on the cook-
ing load, by means of electrically-connected temperature
sensors. Moreover, by means of the present invention,
in case of heating in any of the temperature sensor meas-
uring the ambient temperature and the temperature sen-
sors which are connected in parallel to a single micro-
processor port and placed on the air flow paths between
the cooking device and the exhaust hood suction motor,
in different types of cookers, at different power and levels,
at different exhaust hood levels, with different cooking
vessels and placements, it is provided that

* the start of the cooking process in any one of the
cooking zones of the cooking device is detected,

* the cooking process load and the powers/levels of
the cooker are detected,

* the exhaust hood operational level (motor suction
power) is automatically adjusted,

* the end of the cooking process is detected, and

* asingle microprocessor port meets the need by con-
necting the temperature sensors to each otherin par-
allel.

[0020] An exhaust hood realized in order to attain the

aim of the present invention is illustrated in the attached

figures, where:

Figure 1 - is the perspective view of an exhaust hood
and a cooking device.

Figure 2 - is the sideways view of the exhaust hood
and the cooking device.

[0021] The elements illustrated in the figures are num-
bered as follows:

1. Exhaust hood
2.  Body
3. Suction channel

4. Fan
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5.  First temperature sensor

6. Second temperature sensor
7.  Control unit

8. Cooking device

[0022] The exhaust hood (1) of the present invention
is positioned above cooking devices (8) such as cookers,
countertop cookers and ovens so as to provide the re-
moval of odor, smoke and moisture which occur during
the cooking process, and comprises a body (2); a suction
channel (3) which is provided in the body (2); at least one
fan (4) which is provided in the suction channel (3); at
least one first temperature sensor (5) which is provided
on the exhaust hood (1) and which detects the ambient
temperature; at least two second temperature sensors
(6) which detect the temperature of the air rising from the
cooking device (8) or the cooking vessel thereon and
which are disposed on the flow path of the air sucked
into the suction channel (3); and a control unit (7) which
enables the exhaust hood (1) to automatically operate
according to the information received from the first and
second temperature sensors (5 and 6) and which also
enables the operation level to be automatically adjusted,
and the second temperature sensors (6) are electrically
connected in parallel. Thus, the load on the microproc-
essor caused by using more than one second tempera-
ture sensor (6) which detects the load of the cooking de-
vice (8) is minimized (Figure 1 and Figure 2).

[0023] By connectingtwo or more second temperature
sensors (6) in parallel, the need to use more than one
microprocessor portis eliminated and measurements are
taken from a single microprocessor ADC port. Thus, the
need for an extra microprocessor port caused by the use
of an extra second temperature sensor (6) is eliminated
by connecting the second temperature sensors (6) to
each other in parallel. Consequently, it is provided that
a more cost-effective microprocessor with fewer ports is
preferred and the number of circuit components to be
used and the size of the electronic card are minimized.
[0024] Inthe embodiment of the presentinvention, the
exhaust hood (1) is automatically activated by the control
unit (7) according to a relative difference between the
load temperature of the cooking device (8) and the am-
bient temperature. According to the amount of this rela-
tive difference, the fan (4) operational levels are auto-
matically adjusted by the control unit (7), and when the
relative difference disappears, the end of the cooking
process is detected and the operation of the exhaust
hood (1) ends. In case the exhaust hood (1) does not
operate and the hot air coming out of the cooking device
(8) cannot reach the exhaust hood (1), when the auto-
matic operation mode is started, the fan (4) is operated
by the control unit (7) so as to perform a low amount of
suction and the air is directed towards the second tem-
perature sensors (6) on the air flow path. Thus, the in-
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crease in the load of the cooking device (8) is easily de-
tected and the levels of the exhaust hood (1) are auto-
matically changed by the control unit (7). In this embod-
iment of the present invention, if the automatic mode is
activated by the control unit (7) while the exhaust hood
(1) is not operation, if the measured cooking device (8)
load temperature is higher than the ambient temperature,
it is detected that a cooking process is being carried out
and the exhaust hood (1) is operated directly at the rel-
evant level by the control unit (7).

[0025] In an embodiment of the present invention, the
second temperature sensors (6) are disposed into the
suction channel (3). Thus, the cooking device (8) load
temperature can be determined in the most efficient man-
ner depending on the cooking process. The most accu-
rate detection of the temperature of the cooking device
(8) enables the exhaust hood (1) to be activated auto-
matically at the right time.

[0026] Inanembodimentofthe presentinvention, NTC
(negative temperature coefficient) sensors are used as
the second temperature sensor (6). NTC sensors have
a characteristic of decreasing resistance as temperature
increases. In this case, when more than one second tem-
perature sensor (6) is connected to each other in parallel,
since the decrease in the resistance of only one will cause
the equivalent resistance value to decrease, it is made
possible to detect from only one ADC port. Thus, when
the second temperature sensors (6) are placed in a po-
sition suitable for the air flow path, in case of heating in
any one, the cooking process is detected to be performed
on any cooking zone of the cooking device (8) while the
load of this cooking process is also determined.

[0027] Thus, the exhaust hood (1) is enabled to oper-
ate automatically with at least two second temperature
sensors (6), the second temperature sensors (6) are
placed inthe most effective way to detectthe temperature
of the cooking device (8) load which enables the auto-
matic operation thereof while providing solutions to the
detection problems which arise in the state of the art.
[0028] The use of two or more second temperature
sensors (6) leads to the need for more ADC ports on the
microprocessor side. However, by means of the present
invention, thanks to the parallel connection of the second
temperature sensors (6), it becomes possible to use
more than one second temperature sensor (6) with only
one microprocessor port, as if there is only one second
temperature sensor (6) by means of parallel connection.
[0029] Inanotherembodimentofthe presentinvention,
the exhaust hood (1) comprises the second temperature
sensors (6) which are placed on the air flow path, be-
tween the front panel of the exhaust hood (1) and the
suction duct (3), preferably at the most heated positions
during the cooking process. In the preferred embodiment
of the presentinvention, the second temperature sensors
(6) are placed on the back of the front panel so as to face
the cooking device (8).

[0030] Inanotherembodimentofthe presentinvention,
the first temperature sensor (5), which measures the am-
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bient temperature, is preferably placed in a position at
the upper parts of the exhaust hood (1) so as not to be
directly affected by the temperature of the cooking device
(8).

[0031] By means of the presentinvention, the exhaust
hood (1) is enabled to automatically determine the oper-
ational level of the suction motor, depending on the cook-
ing load, by means of electrically-connected second tem-
perature sensors (&). Moreover, by means of the present
invention, in case of heating in any of the first temperature
sensor (5) measuring the ambient temperature and the
second temperature sensors (6) which are connected in
parallel to a single microprocessor port and placed on
the air flow paths between the cooking device (8) and
the fan (4), in different types of cookers, at different power
and levels, at different exhaust hood (1) levels, with dif-
ferent cooking vessels and placements, itis provided that
the start of the cooking process in any one of the cooking
zones of the cooking device (8) is detected, that the cook-
ing process load and the powers/levels of the cooker are
detected, thatthe exhausthood (1) operational level (mo-
tor suction power) is automatically adjusted, that the end
of the cooking process is detected, and that a single mi-
croprocessor port meets the need by connecting the sec-
ond temperature sensors (6) to each other in parallel.
[0032] Furthermore, the need for an extra microproc-
essor port caused by the use of an extra second temper-
ature sensor (6) is eliminated by connecting the second
temperature sensors (6) to each other in parallel. Thus,
a more cost-effective microprocessor with fewer ports is
preferred. Consequently, it becomes possible to mini-
mize both the number of circuit components to be used
and the size of the electronic card.

Claims

1. Anexhausthood (1) which is positioned above cook-
ing devices (8) such as cookers, countertop cookers
and ovens so as to provide the removal of odor,
smoke and moisture which occur during the cooking
process, and comprising abody (2); a suction chan-
nel (3) which is provided in the body (2); at least one
fan (4) which is provided in the suction channel (3);
atleast one first temperature sensor (5) which is pro-
vided thereon and which detects the ambient tem-
perature; at least two second temperature sensors
(6) which detect the temperature of the air rising from
the cooking device (8) or the cooking vessel thereon
and which are disposed on the flow path of the air
sucked into the suction channel (3); and a control
unit (7) which enables the automatic operation ac-
cording to the information received from the first and
second temperature sensors (5 and 6) and which
also enables the operation level to be automatically
adjusted, characterized by the second temperature
sensors (6) which are electrically connected in par-
allel.
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2.

An exhaust hood (1) as in Claim 1, characterized
by the control unit (7) which enables the exhaust
hood (1) to be automatically activated according to
a relative difference between the load temperature
of the cooking device (8) and the ambient tempera-
ture.

An exhaust hood (1) as in Claim 1, characterized
by the second temperature sensors (6) which are
disposed into the suction channel (3).

An exhaust hood (1) as in Claim 1, characterized
by the second temperature sensors (6) which are
NTC sensors.

An exhaust hood (1) as in Claim 1, characterized
by the second temperature sensors (6) which are
placed on the air flow path, between the front panel
of the exhaust hood (1) and the suction duct (3).

An exhaust hood (1) as in Claim 1, characterized
by the first temperature sensor (5) which is disposed
ata position at the upper regions of the exhaust hood

).
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