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The Invention concerns a device for determining the temperature inside an item to be cooked (12). The invention comprises at least
one temperature sensor (20) for detecting at least one surface temperature of the item to be cooked (12) and/or an ambient
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temperature around the item to be cooked, particularly at a measuring location inside the cooking chamber surrounding the item to
be cooked, preferably with an ambient temperature sensor which Is arranged at said measuring location. Furthermore, the device
comprises at least one distance sensor (22) for detecting one or multiple distances between the distance sensor (22) and one or
multiple distance measuring points (36) on the surface of the item to be cooked (12). In addition, the device comprises at least one
time measuring device for measuring elapsed time during preparation of the item to be cooked (12) and at least one calculation
device for calculating the temperature inside the item to be cooked (12) using the surface temperature of the item to be cooked
(12) and/or the ambient temperature, the distance or multiple distances, elapsed time, and the start temperature of the item to be
cooked (12). The invention also concerns a method for determining the temperature inside an item to be cooked (12).
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(57) Abstract: The invention concerns a
device for determining the temperature inside
an item to be cooked (12). The invention
comprises at least one temperature sensor (20)
for detecting at least one surface temperature
of the item to be cooked (12) and/or an ambient
temperature around the item to be cooked,
particularly at a measuring location inside
the cooking chamber surrounding the item
to be cooked, preferably with an ambient
temperature sensor which is arranged at said
measuring location. Furthermore, the device
comprises at least one distance sensor (22) for
detecting one or multiple distances between
24' the distance sensor (22) and one or multiple
distance measuring points (36) on the surface
of the item to be cooked (12). In addition, the
device comprises at least one time measuring
device for measuring elapsed time during
preparation of the item to be cooked (12) and at
least one calculation device for calculating the
temperature inside the item to be cooked (12)
using the surface temperature of the item to be
cooked (12) and/or the ambient temperature,
the distance or multiple distances, elapsed
time, and the start temperature of the item to
be cooked (12). The invention also concerns a
method for determining the temperature inside
an item to be cooked (12).
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Description

Device and Method for Determining the Temperature inside an Iltem to be Cooked

The invention concerns a device for determining the temperature inside an item to be
cookéd.' Furthermore, the invention concerns a cooking device comprising the device
for determining the temperature inside an item to be cooked. - Additionally, a method
according to the invention is provided for determining the temperature inside an item to

be cooked.

The temperature inside an item to be cooked is an indicator of the state of preparation
of the item to be cooked. Particularly, the temperature of the coldest spot in the item to
be cooked, which is mostly in the center of said item, is relevant to the preparation state
of the item to be cooked. Also, the pasteurizing value of the item to be cooked is asso-
ciated with the temperature of the coldest spot in said item.

The temperature of the item to be cooked which is located inside a cooking device can
be measured with a temperature probe. The temperature sensor is designed, for ex-
ample, like a meat skewer and electrically coupled to the cooking device by means of a
cable. Forthe user, however, it is difficult to find the coldest spot in the item to be
cooked. In addition, the user finds the cable troublesome. |

The problem to be addressed by the invention is to present an\improved device and an
improved method for determining the temperature inside an item to be cooked.

With reference to the device, this problem is solved by the subject matter according to
claim 1. |

According to the invention, a device for determining the temperature inside an item to

be cooked is presented, having the following:

- at least one temperature sensor for detecting at least one surface temperature of
the item to be cooked and/or an ambient temperature around the item to be
cooked, particularly at a measuring pbint inside the cooking chamber which sur-
rounds the item to be cooked, preferably with a temperature sensor for measuring
the ambient temperature, which is arranged at the measuring point,

- at least one distance sensor for detecting one or mulitiple distances between the
distance sensor and one or multiple distance measuring points on the surface of
the item to be cooked,
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- at least one time measuring device for measuring elapsed time during preparation
of the item to be cooked, and

- at least one calculating device for calculating the temperature inside the item to be
cooked, using the surface temperature of the item to be cooked and/or the ambi-
ent temperature, the one or multiple distances, elapsed time, and the start tem-
perature of the item to be cooked.

The essence of the invention lies in the combination of the temperature sensor and dis-
tance sensor, such that the surface temperature and/or the ambient temperature and at
least a part of the geometry of the item to be cooked can be determined at the same
time. Using the elapsed time, the start temperature, and additional parameters, it is
possible to calculate the temperature inside the item to be cooked. The additional pa-
rameters can be given explici‘tly, or implicitly contained in the calculating device. By
means of a calibration process using different items to be cooked, a parameter field, for
example, can be compiled and stored in the calculating device.

The calculating device is preferably either designed or programmable for calculating the
temperature inside the item to be cooked on the basis of a thermal conductivity equa-
tion. Using the thermal conductivity equation and the measured values, it is possible to
calculate the temperature inside the item to be cooked. The calculation can be carried
out in a particularly simple manner using an approximation of the thermal conductivity
equation. In this case, it is assumed, for example, that the item to be cooked has a par-
ticularly simple shape, for example that of a cylinder or a cuboid.

As an example, the calculating device can be designed or programmable for calculating
the geometric shape of the item to be cooked from one or multiple distances. The more
distance measuring points that are used, the more precisely the shape of the item to be |
cooked can be determined. In the case of only one distance measuring point, the in-
sertion height of the item to be cooked must be known.

Furthermore, the calculating device can be designed or programmable for calculating
the temperature inside the item to be cooked by utilizing the geometric shape of the
item to be cooked. With a numeric solution of the thermal conductivity equation, items
to be cooked having an uneven shape can also be calculated.

Preferably, the calculating device is designed or programmable for calculating the tem-
perature in the center of the item to be cooked. The center of the item to be cooked IS
the coldest spot in most cooking processes. Consequently, it is possible to determine,
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from the chronological progression of the temperature in the center of the item to be
cooked, whether and when the cooking process is complete.

In the preferred embodiment, the temperature sensor is designed as an optical sensor
and/or as an infrared sensor. Additiohally, the distance sensor is preferably designed
as an Optical sensor and/or as an infrared sensor, although said distance sensor can
also be an ultrasonic sensor or radar sensor. The temperature sensor and the distance
sensor can be arranged inside or on the cooking chamber, in such a way that the user
does not find said sensors troublesome.

In addition, the device can comprise a prism or a mirror or another optical deflection
device, which can be arranged or mounted in the optical path between the temperature
sensor and/or distance sensor on one side, and on the other side, the item to be

. cooked or an area where the item to be cooked will be placed.

One advantageous embodiment provides for an at least sectionwise, preferably optical,
scan of the surface of the item to be cooked.

In addition, a first variant is provided, in which the temperature sensor and/or the dis-
tance sensor is pivotably, moveably, and/or rotatably arranged or mountable in or on a
cooking chamber, such that, by means of at least one light beam or infrared beam, the
surface of the item to be cooked can be scanned at least by section.

Additionally, the prism or the mirror of the optical deflection device can be pivotably,
moveably, and/or rotatably arranged or mounted in or on the cooking chamber. If the
mirror, the prism, or the optical deflection device is pivotable, the temperature sensor
and distance sensor can be fixed and immovably mounted. In such a way, the com-
plexity of design is especially minimal, because only the prism or the mirror or the opti-
cal deflection device is movable. |

The temperature sensor can be designed for detecting the surface temperature at mul-
tiple temperature measuring points on the surface of the item to be cooked. In this
manner, it is possible to detect the temperature distribution especially well.

The distance measuring points and/or the témperaturé measuring points are appropri-
ately selected or selectable from a predetermined schema.
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In the preferred embodiment, the temperature sensor, the distance sensor, and/or the
prism or the mirror are arranged or mountable outside the cooking chamber in a cool or
cooled area. This allows the use of cost efficient sensors and contributes to high
measurement precision. For this arrangement, the cooled area is, for example, de-
signed as a cooling channel with at least one cooling unit, particularly a blower.

The device preferably has an input device for manually or automatically inputting one or
multiple parameters. Using said input device, the user can also input parameters
which, for example, concern the item to be cooked.

The input device is advantageously'coupled with the calculation device, so that the pa-
rameter or parameters for calculating the temperature inside the item to be cooked are
available for use. Consequently, known parameters can be used and referred to for the
calculation. |

Furthermore, the invention concerns a cooking device, which comprises the device de-
scribed above for determining the temperature inside an item to be cooked.

The cooking device preferably contains a cool or cooled area, in which the temperature
sensor, the distance sensor, and/or the prism or the mirror or the deflection device are
arranged or mountable. As an example, the cool or cooled area is designed as a
blower channel.

In reference to the method, the problem is solved by the subject matter accOrding to
patent claim 20.

The method according to the invention for determining the temperature inside an item

to be cooked comprises the following steps:

- detection of at least one temperature on the surface of the item to be cooked

- detection of one or multiple distances between a predetermined position and one
or multiple distance measuring points on the surface of the item to be cooked

- measurement of elapsed time during the cooking process, and

- calculation of the temperature inside the item to be cooked using the surface tem-
perature of the item to be cooked and/or the ambient temperature, one or multiple
distances, the time, and the start temperature of the item to be cooked.

The essence of the method according to the invention lies in the combination of the
detection of the temperature and the detection of the distance, such that the surface
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' temperature and geometry of the item to be cooked can be determined at the same
time. Using the time, the start temperature, and additional parameters, it is possible to
calculate the temperature inside the item to be cooked.

Particularly, the invention provides that the temperature inside the item to be cooked is
calculated on the basis of a thermal conductivity equation. The thermal conductivity
equation and the measured values allow the calculation of the temperature inside the
item to be cooked. The calculation can be made especially simple by using an ap-
proximation of the thermal conductivity equation. As such, it is assumed that the item
to be cooked has an especiélly simple geometric shape, for example that of a cylinder
or a cubold.

As an example, the geometric shape of the item to be cooked can be caiculated from
the multiple distances. Subsequently, the temperature inside the item to be cooked can
be calculated from the geometric shape of the item to be cooked.

In the preferred embodiment, the temperature in the center of the item to be cooked is
determined. In many cooking processes, the center of the item to be cooked is the
coldest spot. Therefore, it is possible to determine, using the chronological progression
of the temperature in the center of the item to be cooked, whether and when the cook-
iNng process is complete.

The distance or the multiple distances are metrologically detected by means of a scan
of at least one section of the surface of the item to be cooked, using an, infrared beam.
Additionally, the temperature can be detected by means of a scan of at least one sec-
tion of the surface of the item to be cooked, using an infrared beam.

In addition, the chronological progression of the surface temperature of the item to be
cooked, the density of the item to be cooked, the heat transfer coefficient, the thermal

conductivity of the item to be cooked, and/or the heat capacity of the item can be used
as parameters.

If it is possible to make an assumption or determine empirically beforehand how the
temperature profile of the surface temperature and/or the ambient temperature will be-
have, then in another embodiment, it can be extrapolated with help of the thermal con-

ductivity equation how much time it will take to reach a predetermined core tempera-
ture.
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In this way, it is possible to inform the user early in the process of the time when the
cooking process will be completed.

Finally, the invention provides for the pasteurizing value for the item to be cooked to be
calculated from the chronological progression of the temperature in the center of the
item to be cooked. The required parameters can be assigned when the user inputs the
type of item to be cooked by means of a menu selection.

Further features, advantages, and special embodiments of the invention are the subject
matter of the claims below.

The device for determining thermal magnitudes according to the invention is more spe-
cifically explained hereafter with the example of a preferred embodiment and with refer-
ence to the attached drawing. The single figure shows a schematic section view of a

cooking chamber with a preferred embodiment of the device according to the invention.

The figure shows a schematic section view of a cooking chamber 10 of a cooking de-
vice. The cooking device comprises a device for determining the temperature inside an
item to be cooked 12. On the inside of both side walls of the cooking chamber 10 are
guide rails 24, which are each arranged in pairs at the same height. The guide rails 24
are arranged horizontally and extend perpendicular to the plane of the drawing. On two
guide rails 24 at the same height is a rack 14, which can be constructed as, for exam-
ple, a wire rack or a sheet rack. On the rack 14 is the item to be cooked 12. The item
to be cooked 12 is likewise illustrated in a section view. Isotherms 16 are illustrated
inside the item to be cooked 12, to clarify the spatial temperature distribution. A center
18 shows the geometric center of the item to be cooked 12. Because the item to be
cooked 12 is heated from the outside to the inside, the center 18 shows the coldest:
spot in the item to be cooked 12.

A temperature sensor 20 and a distance sensor 22 are arranged above the cooking
chamber 10. In this concrete embodiment, the temperature sensor 20 and the distance
sensor 22 are designed as infrared sensors. Furthermore, a mirror 30 is arranged
above the cooking chamber 10. The mirror 30 is installed pivotably about an axis 32.
The axis 32 extends perpendicular to the plane of the drawing. In alternate embodi-
ments, the mirror can also be pivotable about two or more axes. Furthermore, the pos-
sibility exists that the mirror 30 is horizontally movable above the cooking chamber 10.
In the last case, it is not necessarily required that the mirror 30 is pivotable.
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Furthermore, the device contains an input device and a calculating device, which are
not illustrated in the drawing. Using the input device, the user can input parameters
which concern the item to be cooked and/or the type of preparation. The parameters
can be inputted directly, for example. Likewise, the user can input the type of item to
be cooked and if appropriate, the weight thereof. From this information, corresponding
parameters can be assigned in the calculation device.

The temperature sensor 20, the distance sensor 22, and the mirror 30 are arranged in
such a way that the infrared rays between, on one side, the temperature sensor 20
and/or distance sensor 22, and on the other side, the mirror 30 travel horizontally above
the cooking chamber. In addition, the mirror 30 is arranged in such a way that the infra-
red rays 26 and 28, owing to the reflection, travel between the mirror 30 and the surface
of the item to be cooked 12 and the rack 14. The mirror 30 is movable in such a way
that the entire width of the cooking chamber 10 can be scanned with the infrared rays
26 and 28.

By the movement of the mirror 30, the surface of the item to be cooked 12 is scanned
by both the infrared beam 26 of the temperature sensor 20 and the infrared beam 28 of
the temperature sensor 22. In this way, the part of the rack 14 that is not covered by
the item to be cooked 10 is scanned. The temperature on the surface of the item to be
cooked 12 is detected by means of temperature sensor 20, at multiple temperature
measurement points 34 which are selected according to a predetermined schema.
Similarly, the distance between distance measuring point 36 and distance sensor 22 is
detected at multiple distance measuring points 36 which are likewise selected accord-
ing to a predetermined schema. Using the multiple distance measurements, it is possi-
ble to determine the geometric shape of the item to be cooked 12.

Using the detected surface temperature and geometric shape of the item to be cooked
12 and further known parameters, it is possible to calculate the temperature in the cen-
ter 18 of the item to be cooked 12. An approximation of the thermal conductivity equa-
tion, preferably an approximation equation for cylindrical or flat bodies, is used for this
purpose. The thermal conductivity equation is a differential equation, in which particu-

larly the temperature as well as the spatial and temporal derivation of the temperature
appear.

The calculation of the temperature in the center 18 of the item to be cooked 12 uses
the start temperature of the item to be cooked 12, the thermal conductivity coefficient in
the cooking chamber 10, the time since the start of the cooking process, and the

[4
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chronological progression of the temperature. Furthermore, parameters specific to co-
mestible goods are used for the calculation of the temperature in the center 18 of the
item to be cooked 12. These parameters are the density, the thermal conductivity, the
heat capacity, and the length or shape of the item to be cooked 12.

The thermal parameters of the item to be cooked can, for example, be inputted directly.
Alternatively, the user can select and input the type of comestible good using a selec-
tion menu, so that the thermal parameters can be assigned and provided by the calcu-
lation device. The heat transfer coefficient in cooking chamber 10 depends on the type
of heat supply and can be, for example, provided by a control or regulation device of
the cooking device. The time elapsing since the start of the cooking process is meas-
ured by a time measuring device, which is not illustrated in the drawing. The chrono-
logical progress of the temperature is provided by combination of the measured time
and temperatures. The start temperature of the item to be cooked 12 is measured by
the temperature sensor 20.

Using the chronological progression of the temperature in the center 18 of the item to
be cooked 12, it is possible to determine whether the preparation of the item to be
cooked 12 is complete.

Furthermore, it is possible to determine the pasteurizing value of the item to be cooked
12 from the chronological progression of the temperature in the center 18 of the item to
be cooked 12. The pasteurizing value P is given by integration over the period of the
cooking process:

P =[{10"(Tz- Tp)/Z)/D} dt .

Wherein T is the temperature in the center 18 of the item to be cooked 12. D and Z
are values for the thermal ,reéistance of a certain group of bacteria. Tp Is the tempera-
ture at which the relevant bacteria are destroyed. When the user inputs the type of -
item to be cooked using the input device, the corresponding parameters D, Tp und £
are assigned and provided in the calculation device.

The preferred embodiment of the invention has the advantage that the measurement of
relevant parameters takes place without wires. The determination of the temperature In
the center of the item to be cooked 12 proceeds in a manner that is especially conven-
ilent for the user, because no other devices are present in the cooking chamber 10.
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Only the rack 14 and the item to be cooked 12 are present inside the cooking chamber
10.

In an alternative embodiment, the temperature sensor 20 and the distance sensor 22 -
are pivotably arranged so that the pivotable mirror 30 is not necessarily required. The
aiternative embodiment can have a fixed mirror, wherein the direction of the beam is
changed by pivot movements of the temperature sensor 20 and the distance sensor 22.
Similarly, the alternative embodiment can have no mirror, wherein the temperature sen-
sor 20 and the distance sensor 22 are pivotably arranged in the cooking chamber 10 or
above the cooking chamber 10. |

In the preferred embodiment, the distance sensor 22 is designed as an infrared sensor.
Alternatively for this purpose, the distance sensor 22 can be designed, for example, as
an optical sensor or uitrasonic sensor.

The temperature sensor 20 and/or the distance sensor 22 can also be used for other
measurements. For example, the temperature sensor can also be used to determine
whether comestible goods are dried out. The distance sensor 22 can also be used, for
example, to determine the height of the rack 14 in the cooking chamber.

A modification of the invention is a device for determining the contour or the geometric
shape of the item to be cooked 12, which comprises the distance sensor 22 and possi-
bly also the mirror 30. In this case, the distance sensor 22 and/or the mirror 30 are ar-
ranged or can be mounted pivotably, movably, and/or rotatably, so that the upper side
of the item to be cooked 12 can be scanned. In this way it is possible to calculate the
shape of the item to be cooked 12.

Instead of a mirror 30, a prism or another optical deflection device can be provided in all
embodiments.

Alternatively or additionally to the measurement described for the surface temperature
of the item to be cooked, an ambient temperature around the item to be cooked can

- also be measured and incorporated into the calculation of the'temperature inside the
item to be cooked 12. The ambient temperature is particularly measured at a measur-
ing location inside the cooking chamber 10 surrounding the item to be cooked, prefera-
bly with an ambient temperature sensor 15 arranged at the measuring location, which
can be a standard temperature sensor provided for cooking ovens, arranged at a loca-
tion outside of the item to be cooked 12 that allows for a maximally trouble-free tem-

O
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perature measurement of the surroundings or the surrounding air around the item to be
cooked.
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List of Reference Signs

10  Cooking chamber

12 Item to be cooked

14 Rack

15 Ambient temperature sensor

16 Isotherms

18 Center of the item to be cooked

20 Temperature sensor

22 . Distance sensor

24 Guide rall

26 Infrared beam of the temperature sensor
28 Infrared beam of the distance sensor

- 30 Mirror '

32 AXIS

34 Temperature measuring point

36 Distance measuring point

T2 Temperature in the center of the item to be cooked
P Pasteurizing value

11
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What is claimed is:

1. Device for determining the temperature inside an item to be cooked, wherein the

device comprises the following:

- at least one temperature sensor for detecting at least one surface temperature of
the item to be cooked and/or an ambient temperature around the item to be
cooked, particularly at a location inside the cooking chamber surrounding the item
to be cooked, preferably with an ambient temperature sensor arranged at the
measuring location,

- at least one distance sensor for determining multiple distance between the distance

sensor and one or multiple distance measuring points on the surface of the item to

be cooked,

- at least one time measurement device for measuring elapsed time during
preparation of the item to be cooked, and

- at least one calculation device for calculating the temperature inside the item to be
cooked using the surface temperature of the item to be cooked and/or the ambient

temperature, the distance or multiple distances, the time, and the start temperature

of the item to be cooked.

2. Device according to claim 1, characterized in that the calculation device 1s

designed or programmable for calculating the temperature inside the item to be cooked on

the basis of a thermal conductivity equation.

12
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3. Device according to claim 1, characterized in that the calculation device 1s
designed or programmable for calculating the geometric shape of the item to be cooked

from the multiple distances.

4, Device according to claim 3, characterized in that the calculation device 1s

designed or programmable for calculating the temperature inside the item to be cooked by

utilizing the geometric shape of the item to be cooked.

5. Device according to claim 1, characterized in that the calculation device 1s

designed or programmable for calculating the temperature in the center of the item to be

cooked.

6. Device according to claim 1, characterized in that the temperature sensor 1s

designed as an optical sensor and/or as an infrared sensor.

7. Device according to claim 1, characterized in that the distance sensor is designed

as an optical sensor and/or as an infrared sensor.

8. Device according to claim7, characterized in that the temperature sensor and/or
the distance sensor are pivotably, movably, and/or rotatably arranged or mountable in or
on the or a cooking chamber, such that the surface of the item to be cooked is scannable

at least in sections by means of at least one light beam or infrared beam.

13
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9. Device according to claim 1, characterized in that the device comprises a mirror, a
prism, or another optical deflection device which can be arranged or mounted in the
optical path between the temperature sensor and/or distance sensor on one side, and on

the other side, the item to be cooked or an area where the item to be cooked will be

placed.

10.  Device according to claim 9, characterized in that the mirror or the prism or the

deflection device can be pivotably, moveably, and/or rotatably mounted in or on the

cooking chamber.

11.  Device according to claim 1, characterized in that the temperature sensor 1s

provided for detecting the surface temperature at multiple temperature measuring points

on the surface of the item to be cooked.

12.  Device according to claim 11, characterized in that the distance measuring points

and/or the temperature measuring points are selected or selectable from a predetermined

schema.

13.  Device according to claim 9, characterized in that the temperature sensor, the
distance sensor, and/or the mirror are arranged or mountable outside the cooking

chamber 1n a cool or cooled area.

14.  Device according to claim 13, characterized in that the cooled area 1s designed as

14
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a cooling channel with at least one blower.

15.  Device according to claim 1, characterized in that the device comprises an input

device for manually or automatically inputting one or multiple parameters.

16.  Device according to claim 15, characterized in that the input device is coupled
with the calculation device, so that a parameter or parameters for calculating the

temperature inside the item to be cooked are available for use.

17.  Cooking device, which comprises at least one device for determining the

temperature inside an item to be cooked according to claim 1.

18.  Cooking device according to claim 17, characterized in that the cooking device
comprises a cool or cooled area, in which the temperature sensor, the distance sensor,

and/or the mirror are arranged or mountable.

19.  Cooking device according to claim 18, characterized in that the cool or cooled

area 1s designed as a blower channel.

20.  Method for determining the temperature inside an item to be cooked, wherein the
method comprises the following steps:
- detecting at least one temperature on the surface of the item to be cooked and/or at

least one ambient temperature around the item to be cooked, particularly at a

15



CA 02666476 2009-04-15

“

measuring location inside the cooking chamber surrounding the item to be
cooked, preferably with an ambient temperature sensor arranged at the measuring
location,

- detecting one or multiple distances between a predetermined position and one or
multiple distance measuring points on the surface of the item to be cooked,

- measuring an elapsed time during the cooking process, and

- calculating the temperature inside the item to be cooked using the surface
temperature of the item to be cooked and/or the ambient temperature around the

item to be cooked, one or multiple distances, the elapsed time, and the start

temperature of the item to be cooked.

21.  Method according to claim 20, characterized in that the temperature inside the

item to be cooked is calculated on the basis of a thermal conductivity equation.

22.  Method according to claim 20, characterized in that the geometric shape of the

item to be cooked is calculated from the multiple distances.

23.  Method according to claim 22, characterized in that the temperature inside the

item to be cooked is calculated by utilizing the geometric shape of the item to be cooked.

24.  Method according to claim 20, characterized in that the temperature is determined

for the center of the item to be cooked.
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25.  Method according to claim 20, characterized in that the multiple distances are
detected by means of a scan of at least one section of the surface of the item to be cooked

using an infrared beam or a light beam.

26.  Method according to claim 20, characterized in that the temperature is detected by
means of a scan of at least one section of the surface of the item to be cooked using an

infrared beam or a light beam, or also an ultrasonic beam or radar beam.

27.  Method according to claim 20, characterized in that the temperature inside the

item to be cooked is calculated using a chronological progression of the surface

temperature of the item to be cooked.

28.  Method according to claim 20, characterized in that the temperature inside the

item to be cooked is calculated using the density of the item to be cooked.

29.  Method according to claim 20, characterized in that the temperature inside the

item to be cooked is calculated using a heat transfer coefficient.

30.  Method according to claim 20, characterized in that the temperature inside the

item to be cooked (12) is calculated using the thermal conductivity of the item to be

cooked (12).

31.  Method according to claim 20, characterized in that the temperature inside the

17
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item to be cooked (12) is calculated using the heat capacity of the item to be cooked (12).

32.  Method according to claim 20, characterized in that a pasteurizing value is
calculated from a chronological progression of the temperature in the center of the item to

be cooked.

33.  Method according to claim 20, in which the time it will take to reach a
predetermined core temperature is extrapolated from the detected surface temperature

and/or ambient temperature by means of a thermal conductivity equation.
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