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(54) A HUMIDITY MEASUREMENT DEVICE AND A STEAM OVEN COMPRISING THE SAME

(57) The present invention relates to an oven (1)
comprising a cooking chamber (2); a body (3) which
surrounds the cooking chamber (2) and a first fan (4)
which is positioned in the cooking chamber (2); by a
humidity measurement mechanism (5) having a sensor
block (5.5) which is positioned on the body (3) and which
has at least one first temperature sensor (5.1) for detect-
ing the body (3) temperature, a cooling member (5.2)
cooled by at least one second fan (5.4) positioned there-
on and at least one second temperature sensor (5.3)
measuring the temperature of the area of effect of the
cooling member (5.2) on the body (3) and at least one
third temperature sensor (5.6) which is positioned in the
cooking chamber (2) and which measures the tempera-
ture of the air circulated by the first fan (4) in the cooking
chamber (2); and a control unit (6) which is in commu-
nication with the humidity measurement mechanism (5),
which compares, during the cooking process, an ideal
reference humidity value (RH1), a predetermined value
corresponding to the dew point of the water vapor in the
air in the cooking chamber (2) with the instantaneous
humidity value (RH2) calculated based on the tempera-
ture valuesmeasured simultaneously by the first, second
and third temperaturesensors (5.1, 5.3, 5.6), andwhich is
configured to approximate the measured instantaneous
humidity value (RH2) to the ideal reference humidity
value (RH1) if the instantaneous humidity value (RH2)
resulting from said calculation differs from said reference
humidity value (RH1).
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Description

Technical Field

[0001] The present invention relates to a steam oven
comprising a humidity measurement device which ad-
justs the humidity level during the cooking processes.

State of the Art

[0002] Ovens with humidification function for the cook-
ing environment comprise a humidification device which
injects moisture into the cooking chamber. The ovens
with humidification function better preserve the organo-
leptic properties of foodstuffs, while keeping the food-
stuffs in its own juices, thus ensuring that the foodstuffs
are cooked so as to be soft and delicious. Moreover, the
weight loss caused by liquid leaks of foodstuffs, which is
an important issue during cooking, is eliminated.
[0003] Such steam ovens comprise thermostatic con-
trol systems suitable for regulating the foodstuff cooking
temperature, which are associated with temperature se-
lector means, which must be adjusted to the desired
temperature value according to the type and quantity
of the foodstuff to be cooked before starting any cooking
process.
[0004] The steam ovens with thermostatic tempera-
ture control systems are generally operated to maintain
the cooking temperature in the cooking chamber within
predefined limits by energizing both the heat generator
and the steam generator and by cutting off the supplied
energy. The said ovens are also designed to cook with
steamanda fanwhichmoves the air. Thus, the flowof the
air circulating in the cooking chamber is accordingly
changed.
[0005] However, the said steamovens do not have any
system used to regulate the humidity of the air in the
cooking chamber. Theamount of humidity to bedelivered
into the oven, together with the temperature, is a factor
which definitely affects the quality of the cooking results
and the taste and flavor of the cooked foodstuffs. Be-
cause the amount of humidity to be delivered into the
oven is adjusted according to parameters such as the
cooking temperature, the type and amount of the food-
stuff to be cooked, and the air exchange rate in the
cooking chamber. The ovens which do not contain a
device to control the amount of humidity in the oven
provide relatively good performance capabilities, but
do not provide the best cooking results.
[0006] One of the most important problems encoun-
tered in the state of the art is that some of the parameters
of ovens tested during the production change over time
according to the geographical locations where the ovens
are used or the shape of the furniture wherein the ovens
are installed. For example, in case sufficient cold and
clean air cannot be supplied to cool the sensor due to the
shape of the furniture wherein the oven is installed (such
as zero assembly or gapless placement), the margin of

error in the measurements taken by the sensors in-
creases or starts to change.
[0007] Similarly, it is observed that the measurements
takenby the sensor block are corrupted in case theovens
operating in different climate conditions, such as envir-
onments with extreme air temperatures, overheat or
overcool.
[0008] Another reason for incorrect measurement is
the occurrence of sensor measurement errors due to the
shift in the temperature conditions of the cooking zone
over time causedby the sealing problemoccurring on the
oven door or in different parts of the oven or in different
components. As a result of these incorrect measure-
ments, humidity is measured incorrectly due to the tem-
perature values measured from the cooking zone and
oven body.
[0009] Due to the problems experienced in the state of
the art, there is a need for an oven comprising a calibra-
tion system which continuously measures the tempera-
ture in the oven and bring the humidity measurement
algorithm to the ideal humidity measurement values by
controlling the erroneous measurements caused by
changing temperatures due to environmental or physical
factors.

Brief Description of the Invention

[0010] The aim of the present invention is the elimina-
tion of all the disadvantages and limitations of the hu-
midity measurement mechanisms in the above-men-
tioned ovens by realizing an arrangement for humidity
measurement which detects levels in a simple and reli-
able manner based on a different physical principle.
Another aim of the present invention is the realization
of an oven which provides quality cooking by ensuring
that the humidity encountered in the ovens, especially in
the cooking ovens, where foodstuffs are generally
cooked under very high temperature conditions, is regu-
lated at preset levels so as to obtain high performance,
regardless of the type and amount of foodstuff.
[0011] Another aim of the present invention is the
realization of an oven which can continuously control
the amount of steam in the steam ovens and calibrate
the humidity level, which is one of the parameters directly
affecting homogeneous and effective cooking, under
different conditions.
[0012] Another aim of the present invention is the
realization of an oven with improved cooking perfor-
mance where the steam can be fully controlled with
continuous and high precision humidity measurement
instead of instantaneous measurement at high tempera-
tures.
[0013] In order to attain the above aims, the oven of the
present invention comprises a cooking chamber; a body
which surrounds the cooking chamber; and at least one
first fan which is positioned in the cooking chamber. The
oven of the present invention comprises a humidity mea-
surement mechanism having a sensor block which is
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positioned on the body and which has at least one first
temperaturesensor for detecting thebody temperature, a
cooling member cooled by at least one second fan posi-
tioned thereon and at least one second temperature
sensor measuring the temperature of the area of effect
of the cooling member on the body, and at least one third
temperature sensor which is positioned in the cooking
chamber and which measures the temperature of the air
circulated by the first fan in the cooking chamber; and a
control unit which is in communication with the humidity
measurement mechanism, which compares, during the
cooking process, an ideal reference humidity value
(RH1), a predetermined value corresponding to the
dew point of the water vapor in the air in the cooking
chamber with the instantaneous humidity value (RH2)
calculated based on the temperature values measured
simultaneously by the first, second and third temperature
sensors, and which is configured to bring the measured
instantaneous humidity value (RH2) closer to the ideal
reference humidity value (RH1) if the instantaneous hu-
midity value (RH2) resulting from the said calculation
differs from the said reference humidity value (RH1).
[0014] In order to attain the above aims, the oven of the
present invention comprises a control unit which calcu-
lates the instantaneous humidity value (RH2) with the β
coefficient assigned to theT3 temperature taken from the
first temperature sensor, the γ coefficient assigned to the
T4 temperature taken from the second temperature sen-
sor and the α coefficient assigned to the T1 temperature
taken from the third temperature sensor and which is
configured to bring the instantaneous humidity value
(RH2) closer to the ideal reference humidity value
(RH1) by changing the α, β and γ coefficients if the
instantaneous humidity value (RH2) deviates from the
ideal reference humidity value (RH1).
[0015] In order to attain the above aims, the oven of the
present invention comprises the sensor block which is
embedded on the body and which has at least one first
temperature sensor extending from one end to the cook-
ing chamber and measuring the temperature of the body
heated by the air circulation in the cooking chamber.
[0016] In order to attain the above aims, the oven of the
present invention comprises a user interface which is in
communication with the control unit and which has a
calibration mode activated by the user at any time during
thecookingprocess toenable thecontrol of theamount of
humidity in the cooking chamber.
[0017] The said figures are:

Figure 1: is the front perspective view of an oven.
Figure2: is the topperspectiveviewof anovenanda
sensor block.
Figure 3: is the exploded view of a sensor block.

[0018] The following numerals are referred to in the
description of the present invention:

1. Oven

2. Cooking chamber

3. Body

4. First fan

5. Humidity measurement mechanism

5.1 First temperature sensor

5.2 Cooling member

5.3 Second temperature sensor

5.4 Second fan

5.5 Sensor block

5.6 Third temperature sensor

6. Control unit

7. User interface
7.1 Calibration mode

Detailed Description of the Invention

[0019] The oven of the present invention has the fea-
ture of circulating hot air or steam alone, and/or hot
air/steam together and/or microwave alone, and/or mi-
crowavehot air/steam together, andcomprisesacooking
chamber (2) which is defined by side walls, a rear wall, a
top wall, a bottom wall and a front wall and wherein the
foodstuff to be cooked is placed; a body (3) which sur-
rounds the cooking chamber (2); at least one first fan (4)
which is positionedon thebody; a humiditymeasurement
mechanism (5) which measures the humidity level of the
cooking chamber (2); and a control unit (6) which is in
communicationwith thehumiditymeasurementmechan-
ism (5).
[0020] In an embodiment of the present invention, the
humidity measurement mechanism (5) comprises a sen-
sor block (5.5) which is embedded on the body (3) and
which has at least one first temperature sensor (5.1)
extending from one end to the cooking chamber (2)
and measuring the temperature of the body (3) heated
by the air circulation in the cooking chamber (2), a cooling
member (5.2) cooled by at least one second fan (5.4) and
at least one second temperature sensor (5.3) measuring
the temperature of the air blown by the second fan (5.4);
and at least one third temperature sensor (5.6) which
measures the temperature of the air circulated in the
cooking chamber (2). Thus, while one end of the sensor
block (5.5) is continuouslyheated in thecookingchamber
(2), the other end thereof is continuously cooled by the
second fan (5.4). Therefore, a heat transfer from hot to
cold takes place on the sensor block (5.5) and the said
heat transfer is numerically calculated by the first tem-
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perature sensor (5.1) and the second temperature sen-
sor (5.3) in the sensor block (5.5) and the third tempera-
ture sensor (5.6) used for temperature adjustment in the
cooking chamber (2).
[0021] Thus, by means of the described arrangement
of the temperature sensors (5.1, 5.3, 5.6), the cooking
temperature (T1)of the foodstuffs in thecookingchamber
(2) as well as the temperature (T2) of the cooking vessel
are measured by the third temperature sensor (5.6). The
temperature (T3) of the hot air circulating in the cooking
chamber (2) is also measured by means of the first
temperature sensor (5.1) which is positioned at the point
of contact of the sensor block (5.5) with the cooking
chamber (3) as embedded in the body (3) and extending
towards the cooking chamber (2). Here, the temperature
of the body (3) is particularly subject to direct contact with
the hot air circulating in the cooking chamber (2). The
coolingmember (5.2)which is equippedwith a plurality of
separate fins arranged so as to be hit by the air flow
generated by the second fan (5.4) positioned on the body
(3), slowly cools the sensor block (5.5) and the tempera-
ture difference in the sensor block (5.5) is detected by at
least one second temperature sensor (5.3) measuring
the temperature (T4) of the area where the sensor block
(5.5) comes into contact with the cooling member (5.2).
As can be understood, while one end of the sensor block
(5.5) is continuously heated in the body (3), the other end
thereof is continuously cooled by the second fan (5.4).
Therefore, a heat transfer from hot to cold occurs on the
sensor block (5.5) and this heat transfer is calculated
numerically with the T3 value taken by the first tempera-
ture sensor (5.1) in the sensor block (5.5), the T4 value
taken by the second temperature sensor (5.3) and the T1
or T2 values taken by the third temperature sensor (5.6)
used in the temperature adjustment in the cooking cham-
ber (2). In the said numerical calculation, the said T1 or
T2, T3andT4 temperature values have the predefinedα,
β and γ coefficients, respectively.
[0022] The relationship between the said calculated
heat transfer coefficient and the instantaneous oven
interior humidity value is expressed empirically. The hu-
midity of the cooking chamber (2) can be measured by
generating an empirical expression with the said three
parameters (T1 or T2, T3 and T4).
[0023] The instantaneous oven interior humidity value
is expressed as F(RH2) = α*T1 + β*T3 + γ*T4. The
parameters α, β, and γ in this equation are predefined
in the oven and are controlled adaptively by the control
unit (6).
[0024] In an embodiment of the present invention, the
oven (1) comprises a user interface (7) which is commu-
nication with the control unit (6) and which has a calibra-
tion mode (7.1) activated by user selection to enable the
control of the amount of humidity in the cooking chamber
(2) at any time during the cooking process.
[0025] In an embodiment of the present invention, the
oven (1) comprises a user interface (7) which has a
calibration mode (7.1) activated by user selection to

control the amount of humidity in the cooking zone (2);
and a control unit (6) which is in communication with the
user interface (7) and at least one temperature sensor
(5.1, 5.3, 5.6) in the humidity measurement mechanism
(5), which can be positioned at any point on the body,
which compares a predetermined ideal reference humid-
ity value (RH1) with the humidity value (RH2) calculated
instantly according to the data received from the said
temperature sensors (5.1, 5.3, 5.5), and which, if the
humidity value (RH2) resulting from the said calculation
is different from the said reference humidity value (RH1),
changes thepredefinedα,βand γ coefficients for the said
T1 or T2, T3 and T4 temperature values, respectively, to
approach the said reference value (RH1).
[0026] In an embodiment of the present invention, a
predefined amount of water, for example 1 liter, is placed
in the cooking chamber (2). The temperature value
reached by the oven (1) during the cooking process
and the ideal reference humidity value (RH1) formed in
the oven (1) are defined as a predetermined value in the
control unit (6). The user activates the calibration mode
(7.1), and in the calibration program, when the reference
humidity value (RH1) and the instantaneous humidity
value (RH2) measured in the oven (1) differ according
to thehumidity level of thewater evaporated at a constant
temperature during the cooking process, the control unit
(6) changes the predefined β, γ and α coefficients of the
T3, T4 andT1 or T2 temperature valuesmeasured by the
temperature sensors (5.1, 5.3, 5.5), respectively, and
brings the predefined reference humidity value (RH1)
and the instantaneous humidity value (RH2) measured
in the oven (1) closer to each other.

Claims

1. An oven (1) comprising a cooking chamber (2); a
body (3) which surrounds the cooking chamber (2)
and at least one first fan (4) positioned in the cooking
chamber (2), characterized by a humiditymeasure-
ment mechanism (5) having a sensor block (5.5)
positioned on the body (3) and having at least one
first temperature sensor (5.1) for detecting the body
(3) temperature, a coolingmember (5.2) cooled by at
least one second fan (5.4) positioned thereon and at
least one second temperature sensor (5.3) measur-
ing the temperatureof theareaof effect of the cooling
member (5.2) on the body (3) and at least one third
temperature sensor (5.6) positioned in the cooking
chamber (2) and measuring the temperature of the
air circulated by the first fan (4) in the cooking cham-
ber (2); and a control unit (6) communicatingwith the
humidity measurement mechanism (5), comparing,
during the cooking process, an ideal reference hu-
midity value (RH1), a predetermined value corre-
sponding to the dew point of the water vapor in the
air in the cooking chamber (2)with the instantaneous
humidity value (RH2) calculated based on the tem-
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perature values measured simultaneously by the
first, second and third temperature sensors (5.1,
5.3, 5.6), and configured to approximate the mea-
sured instantaneous humidity value (RH2) to the
ideal reference humidity value (RH1) if the instanta-
neous humidity value (RH2) resulting from said cal-
culation differs from said reference humidity value
(RH1).

2. Anoven (1) as inClaim1,characterizedbyacontrol
unit calculating the instantaneous humidity value
(RH2) with the β coefficient assigned to the T3 tem-
perature taken from the first temperature sensor
(5.1), the γcoefficientassigned to theT4 temperature
taken from the second temperature sensor (5.3) and
the α coefficient assigned to the T1 temperature
taken from the third temperature sensor (5.6) and
configured to bring the instantaneous humidity value
(RH2) closer to the ideal reference humidity value
(RH1) by changing the α, β and γ coefficients if the
instantaneous humidity value (RH2) deviates from
the ideal reference humidity value (RH1).

3. An oven (1) as in Claim 1 or 2, characterized by the
sensor block (5.5) embedded on the body (3) and
having at least one first temperature sensor (5.1)
extending from one end to the cooking chamber (2)
and measuring the temperature of the body (3)
heated by the air circulation in the cooking chamber
(2).

4. An oven (1) as in any one of the above claims,
characterized by a user interface (7) communicat-
ing with the control unit (6) and having a calibration
mode (7.1) activated by user selection to enable the
control of the amount of humidity in the cooking
chamber (2) at any time during the cooking process.
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