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(54) SELF-CLEANING OVEN FOR COOKING FOOD, AND CLEANING METHOD FOR A 
SELF-CLEANING OVEN

(57) The present invention pertains to a cleaning
method for a self-cleaning oven (1), comprising heating
an oven chamber (2) to a predetermined self-cleaning
temperature. The method is characterized by determin-
ing optical conditions within the oven (1) that are indica-

tive of the smoke level in the oven chamber (2) based on
measurement data of an optical sensor (40) determining
a self-cleaning time period based on the determined con-
ditions. Also a self-cleaning oven (1) for performing the
method is disclosed.
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Description

Technical Field

[0001] The invention relates to a self-cleaning oven for
cooking food, and to a cleaning method for a self-cleaning
oven.

Technological Background

[0002] For cooking of food, it is well-known to use ov-
ens. However, when cooking food in an oven, the oven
chamber is exposed to soiling based on spills and lefto-
vers from the food cooked inside the oven chamber. Man-
ual cleaning of the oven chamber is laborious and intro-
duces the possibility of damaging parts of the oven, for
example due to use of an inadequate cleaning agent or
cleaning device. In order to address the aforementioned
drawbacks, ovens with self-cleaning capability have
been established, wherein said self-cleaning ovens per-
form self-cleaning based on pyrolysis, that is by reducing
food soiling to ash by means of exposing the latter to a
predefined pyrolysis temperature, for example 500° C for
a certain self-cleaning time period, normally about one
hour to 1.5 hours. After the oven chamber has cooled
down, the burned leftovers/ash can be removed from the
oven chamber or can be removed by a filter.
[0003] In ordinary self-cleaning ovens, the self-clean-
ing time period is constant, wherein the time period has
to be defined as being long enough to provide adequate
cleaning in case of heavy soiling of the oven chamber.
Consequently, the constant self-cleaning time period re-
flect a maximum time span necessary for removing heavy
soiling, and does not reflect the actual degree of soiling
of the oven chamber. As self-cleaning is performed at
high temperatures, heating the oven chamber to the pre-
defined pyrolysis temperature results in high power con-
sumption.
[0004] In most cases, the oven chamber shows a soil-
ing degree below or even far below a soiling level for
which the constant self-cleaning time period is defined,
such that the oven chamber usually is heated longer than
necessary for removing the actual soiling, and energy is
wasted without having any effect on the cleaning result.
[0005] It is known to survey the actual degree of soiling
in the oven chamber by means of a capacity sensor as
can be derived from US 5,343,020 A1, or based on elec-
trical conductivity measurements as can be derived from
US 5,083,010 A1, such that self-cleaning can be per-
formed before arriving at an excessive degree of soiling
of the oven chamber.
[0006] In order to reduce unnecessary energy con-
sumption, US 6,437,294 B2 and US 5,286,943 A1 teach
to set the pyrolysis temperature and/or the self-cleaning
time period based on a type of soiling determined with
respect to measurement results of a gas sensor disposed
in an exhaust duct of the oven. The output of the gas
sensor changes based on a chemical reaction of a cat-

alyst material of the sensor with combustion gases being
produced during pyrolysis, such as short-chained hydro-
carbons and hydrogen molecules, in particular carbon
monoxide. However, the aforementioned method re-
quires comparatively complex and expensive sensor
equipment, and the sensors have to be exchanged after
a certain amount of chemical reaction of the catalyst has
occurred.

Summary of the invention

[0007] It is an object of the present invention to provide
an improved self-cleaning oven for cooking food, and an
improved cleaning method for a self-cleaning oven.
[0008] Accordingly, in one aspect, a self-cleaning oven
for cooking food is suggested, comprising an oven cham-
ber for receiving food to be cooked, a heating unit for
heating the oven chamber to a predetermined tempera-
ture, a control unit for controlling the heating unit, and a
sensor system for detecting presence of smoke in the
oven, wherein the control unit is adapted to determine a
self-cleaning time period based on the sensor system
output. The self-cleaning oven is characterized in that
the sensor system is adapted to determine optical con-
ditions within the oven that are indicative of the smoke
level in the oven chamber based on measurement data
of an optical sensor.
[0009] Cooking according to the present invention
comprises any kind of preparation of food in the oven.
For example, baking, broiling and heating food in the ov-
en is considered to be cooking the food.
[0010] The optical conditions which are indicative of
the smoke level may be a change of the amount of smoke
in the oven chamber or the difference to a reference val-
ue. These conditions are determined based on measure-
ment data of the optical sensor and will hereinafter also
simply be referred to as optical conditions.
[0011] The measurement data which can also be re-
ferred to as measurement or measurement value can be
the light intensity, the amount of light or a greyscale value.
Obtaining the measurement value can also be referred
to as detecting of light, in particular light intensity or
amount of light, or a greyscale value.
[0012] The expression "determining the self-cleaning
time period" is understood to include predefining a dura-
tion of the self-cleaning operation, in particular a duration
of heating the oven chamber by the heating unit. The
expression further includes the mere definition of an end
point of heating the oven chamber after the self-cleaning
process has already been initiated. Moreover, the deter-
mining of the self-cleaning time period includes updating
and/or adapting a (predefined) duration based on addi-
tional output of the sensor system.
[0013] Since the sensor system is adapted to deter-
mine optical conditions within the oven that are indicative
of the smoke level in the oven chamber based on meas-
urement data of an optical sensor, the self-cleaning oven
can comprise a comparatively simple and robust design.
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Moreover, the operating life of the sensor is not limited,
as no chemical reaction is necessary for providing ade-
quate measurement results. The optical sensor provides
reliable data for determining the presence and change
of the amount of smoke inside the oven chamber, as the
output of the optical sensor may be substantially propor-
tional or inversely proportional to the amount of smoke
and/or a respective level of darkening in the oven cham-
ber.
[0014] According to an embodiment, the optical sensor
is arranged in the oven chamber, preferably at an oven
chamber wall, more preferably a side wall or an upper
wall of the oven chamber.
[0015] Alternatively, the optical sensor can be ar-
ranged in an exhaust duct of the oven chamber which is
arranged to conduct air and/or smoke out of the oven
chamber.
[0016] According to a further embodiment, the sensor
system may comprise a light source. Preferably, the light
source is an integral light unit of the oven chamber or a
further light unit, preferably an LED, provided separately
to an integral light unit of the oven chamber. The integral
light source denotes a light source which is provided to
illuminate the oven chamber during normal cooking op-
eration.
[0017] According to one embodiment, the optical sen-
sor may be a light sensor. In a preferred embodiment,
the optical sensor is a photodetector, and particularly
preferably a photodiode, wherein the light sensor is
adapted to detect light emitted by the light source. In this
embodiment, where the optical sensor is a light sensor,
the measurement data can be the light intensity or
amount of light.
[0018] Preferably, the light sensor may be adapted to
detect direct light from the light source. That is, light that
is emitted by the light source and directly reaches the
light sensor. Alternatively or in addition the light sensor
may be adapted to detect indirect light, that is scattered
light, which is emitted by the light source and scattered
by a wall of the oven chamber and/or an item disposed
inside the oven chamber, for example a rack, before
reaching the sensor. The light sensor may further or in
addition be adapted to detect an ambient light level inside
the oven chamber, which is a combination of indirect and
direct light.
[0019] Alternatively or in addition, the light sensor may
be adapted to detect light which is reflected by smoke
particles present inside the oven chamber. In an accord-
ing embodiment, the light sensor may be arranged with
respect to the light source such that no direct light emitted
by the light source can reach the light sensor. In this case,
the output of the light sensor is based on scattered and/or
reflected light only. Alternatively, the light sensor may be
arranged to detect direct light emitted from the light
source and/or light scattered by walls of the oven cham-
ber. In this case, smoke inside the oven chamber may
block light rays emitted by the light source such that the
detected luminance at light sensor is reduced compared

to a clean oven chamber when no smoke is present.
[0020] According to another embodiment, the optical
sensor may be a camera. In this case, the sensor system
and/or the control unit are adapted to determine the op-
tical conditions within the oven that are indicative of the
smoke level by evaluation of the camera data. Preferably,
the control unit and/or the sensor system are adapted to
determine the optical conditions within the oven that are
indicative of the smoke level based on an average gray-
scale in a picture taken by the camera, preferably with
respect to a reference grayscale value. In this embodi-
ment, the measurement data is the grayscale value of
the picture taken by the camera.
[0021] In another embodiment, the sensor system
comprises a plurality of optical sensors, preferably two,
three, four, five or six optical sensors, wherein preferably
the sensor system may comprise at least two sensors of
different types, preferably a light sensor and a camera.
Alternatively, each of the sensors may be of the same
type.
[0022] According to one embodiment, the sensor sys-
tem is adapted to determine the optical conditions indic-
ative of the smoke level at predetermined times after the
control unit triggered a self-cleaning operation. In partic-
ular, the measurement by the sensor will be carried out
at predetermined times after triggering of the self-clean-
ing operation. Triggering a self-cleaning operation may
be effected by the user selecting a respective option. By
taking measurement data and preferably determining the
optical conditions and at predetermined times, determi-
nation of the self-cleaning time period may be more ac-
curate. In other words, the sensor system may be adapt-
ed to obtain a plurality of measurements taken at intervals
after a self-cleaning operation is triggered by the control
unit. Preferably, the control unit is adapted to trigger the
sensor system to perform the measurements performed
by the optical sensor.
[0023] According to one embodiment, the control unit
determines the self-cleaning time period based on at
least two measurements taken at intervals. Preferably at
least three measurements taken at intervals are used.
Preferably, the control unit is adapted to determine the
self-cleaning time period based on a first measurement
value and at least three subsequent measurements tak-
en at intervals. For example, the self-cleaning time period
can be determined by comparing the subsequent meas-
urements with a first measurement. If the most recently
obtained measurement value is higher than the first
measurement value, then the self-cleaning temperature
will be maintained. If the measurement value is similar
or even lower than the first measurement value, then
heating unit can be switched of or at least the temperature
generated by the heating unit can be reduced to cooking
temperature.
[0024] Optionally, the sensor system may be adapted
to determine an initial reference value of the light sensor
prior to heating the oven chamber upon triggering of a
self-cleaning operation. Thereby, a reference value indi-
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cating an oven chamber without smoke being present
can be obtained. Said initial reference value may be uti-
lized for comparison with values of the light sensor ob-
tained after pyrolysis has been initiated. This may im-
prove accuracy of a smoke level determination.
[0025] According to one embodiment, upon triggering
of a self-cleaning operation, the control unit is adapted
to trigger the heating unit to heat the oven chamber to a
predetermined self-cleaning temperature. The self-
cleaning temperature, which can also be referred to as
pyrolysis temperature is in the range from 350° C to 750°
C, more preferably 400° C to 600° C, and particularly
preferably 450° C to 500° C.
[0026] Triggering of the self-cleaning operation may
be initiated by the user of the oven. In particular, the user
may press a button or select the self-cleaning operation
from a menu.
[0027] The heating unit may be formed to provide heat-
ing of the oven chamber also during normal cooking op-
eration, that is, when the oven is used to cook food. In
other words, the heating unit may also constitute the in-
tegral heating unit of the oven which provides heat to the
oven chamber for cooking food. Hence, the oven can
merely utilize one heating unit for both cooking and self-
cleaning. Alternatively, the heating unit for self-cleaning
may be provided separately to the integral heating unit
of the oven. Then, the oven comprises a heating unit for
heating the oven chamber to the self-cleaning tempera-
ture, and a further heating unit, the integral heating unit
for heating the oven chamber in normal cooking opera-
tion.
[0028] The heating unit may comprise one or more
heating elements arranged inside the oven chamber
such that direct heating of the oven chamber can be pro-
vided. Alternatively or in addition, the heating unit may
comprise one or more heating elements disposed outside
the oven chamber, for example in an air inlet duct of the
oven chamber, such that heated air may be conducted
into the oven chamber and an indirect heating of the oven
chamber may be provided.
[0029] According to one embodiment, the sensor sys-
tem may be adapted to determine a first measurement
value after a predetermined starting time subsequent to
start of heating the oven chamber to the self-cleaning
temperature, wherein the predetermined starting time
preferably is 10 min to 15 min from start of heating the
oven chamber to the self-cleaning temperature. The first
measurement value may be used to be compared with
the initial reference value, which is the value when no
soiling has been burned due to pyrolysis provided by the
self-cleaning temperature yet in order to draw conclu-
sions regarding a degree of soiling of the oven chamber.
The first measurement value may further be utilized as
a reference for comparison with subsequent measure-
ments.
[0030] According to one embodiment, the sensor sys-
tem may be adapted to obtain at least one further meas-
urement subsequent to obtaining the first measurement

value, preferably at least two further measurements,
more preferably at least three further measurements.
When taking into account the at least one further meas-
urement, drawing conclusions about the degree of soiling
in the oven chamber may be more accurate, and thus,
determination of the necessary self-cleaning time period
may be further improved. By comparing the measure-
ments obtained at intervals, a smoke development over
time can be estimated. This may be utilized to draw con-
clusions about the fact that the oven is not completely
cleaned.
[0031] According to a further embodiment, the control
unit may be adapted to determine the self-cleaning time
period based on at least the first measurement value and
the at least one further measurement. Preferably, also
the initial reference value obtained prior to exposing the
oven chamber to the self-cleaning temperature is taken
into account for determining the self-cleaning time period.
[0032] According to another embodiment, during a
self-cleaning operation, the sensor system may be adapt-
ed to obtain measurements periodically. Preferably a
waiting time between two subsequent measurements is
5 min to 15 min, preferably 10 min. Preferably, the control
unit is adapted to compare subsequent measurements.
Preferably, when the difference between two subsequent
measurements is smaller than a predefined threshold,
the control unit is adapted to trigger the heating unit to
stop heating the oven chamber. The longer the oven
chamber is exposed to the self-cleaning temperature, the
more soiling is burned, wherein the amount of smoke,
that is, the smoke level, inside the oven chamber increas-
es proportional to the amount of soiling burned. Accord-
ingly, when the measurements become constant or do
merely slightly change between two subsequent meas-
urements, it could be followed that between these two
measurements, substantially no or merely a small
amount of additional food residues, that is, remaining
soiling, may have been burned. Consequently, it could
be followed that further maintaining the pyrolysis cleaning
temperature in the oven chamber would not lead to sub-
stantial further cleaning of the oven chamber, and the
self-cleaning operation could be terminated.
[0033] The self-cleaning oven may further comprise a
fan for providing a circulating airflow inside the oven
chamber and/or for venting the oven chamber. The oven
chamber may further comprise an air inlet duct and/or an
exhaust duct.
[0034] In a further aspect of the invention, a cleaning
method for a self-cleaning oven is suggested, comprising
the steps of heating an oven chamber to a predetermined
self-cleaning temperature. The cleaning method is char-
acterized by determining optical conditions in the oven
that are indicative of the smoke level in the oven chamber
based on measurement data of an optical sensor and
determining a self-cleaning time period based on the de-
termined condition.
[0035] By means of the cleaning method, the effects
and advantages described with regards the self-cleaning
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oven may analogously be achieved.
[0036] The step of heating the oven chamber to a pre-
determined self-cleaning temperature may be performed
before or during the determination of the optical condi-
tions.
[0037] According to an embodiment, the optical sensor
detects light emitted by a light source, wherein preferably
the light source is an integral light unit of the oven cham-
ber or a further light unit, preferably an LED, provided
separately to an integral light unit of the oven chamber,
and/or preferably the optical sensor is a light sensor, pref-
erably a photodetector, and particularly preferably a pho-
todiode.
[0038] According to an embodiment, the measurement
of the optical sensor is performed at predetermined times
after a self-cleaning operation is triggered.
[0039] According to an embodiment, a plurality of
measurements are obtained at intervals after a self-
cleaning operation is triggered.
[0040] According to an embodiment, the self-cleaning
time period is determined based on at least two meas-
urements taken at intervals, preferably at least three
measurement, wherein preferably, the self-cleaning time
period is determined based on a first measurement value
and at least three subsequent measurements taken at
intervals.
[0041] According to an embodiment, upon trigger of a
self-cleaning operation, an initial reference value of the
optical sensor is determined prior to heating the oven
chamber to the self-cleaning temperature.
[0042] According to an embodiment, upon trigger of a
self-cleaning operation, the oven chamber is heated to
a predetermined pyrolysis self-cleaning temperature,
preferably 350° C to 750° C, more preferably 400° C to
600° C, and particularly preferably 450° C to 500° C.
[0043] According to an embodiment, a first measure-
ment value is determined after a predetermined starting
time subsequent to the start of heating the oven chamber.
Preferably, at least one further measurement is obtained
subsequent to obtaining the first measurement value,
which was taken after a predetermined starting time sub-
sequent to the start of heating of the oven, wherein pref-
erably at least two further measurements, more prefer-
ably at least three further measurements are obtained
subsequent to obtaining the first measurement value.
[0044] According to an embodiment, the self-cleaning
time period is determined based on at least the first meas-
urement value and the at least one further measurement.
[0045] According to an embodiment, during a self-
cleaning operation, measurements are obtained period-
ically, wherein preferably a waiting time between two sub-
sequent measurements is 5 min to 15 min, preferably 10
min, wherein when the difference between two subse-
quent measurement values is smaller than a predefined
threshold, heating of the oven chamber is stopped.
[0046] According to a further embodiment, the period-
ical obtaining of the measurement values is performed
after the self-cleaning time period has been determined.

Brief description of the drawings

[0047] The present disclosure will be more readily ap-
preciated by reference to the following detailed descrip-
tion when being considered in connection with the ac-
companying drawings in which:

Figure 1 is a schematic front view of a self-cleaning
oven according to the invention;

Figure 2 is another schematic front view of the self-
cleaning oven shown in figure 1;

Figure 3 is a flowchart of an embodiment of a clean-
ing method for the self-cleaning oven shown in fig-
ures 1 and 2;

Figure 4 is a flowchart of another embodiment of a
cleaning method for a self-cleaning oven;

Figure 5 is a schematic front view of a self-cleaning
oven according to another embodiment;

Figure 6 is a schematic front view of a self-cleaning
oven according to another embodiment;

Figure 7 is a schematic front view of a self-cleaning
oven according to another embodiment; and

Figure 8 is a detailed view of a part of the self-clean-
ing oven shown in figure 7.

Detailed description of preferred embodiments

[0048] In the following, the invention will be explained
in more detail with reference to the accompanying fig-
ures. In the figures, like elements are denoted by identical
reference numerals and repeated description thereof
may be omitted in order to avoid redundancies.
[0049] Figure 1 is a schematic front view of a self-clean-
ing oven 1 according to the invention. The self-cleaning
oven 1 comprises an oven chamber 2 being formed by
a plurality of walls 20, a heating unit 3 for heating the
oven chamber 2, an optional integral light unit 6 for illu-
minating the oven chamber 2, and an optional fan 5 for
providing air circulation inside the oven chamber 2.
[0050] In this embodiment, the heating unit 3 compris-
es an optional upper heating element 30 arranged inside
the oven chamber 2 at an upper wall of the oven chamber
2 and an optional lower heating element 32 arranged
inside the oven chamber 2 at a bottom wall of the oven
chamber 2.
[0051] The self-cleaning oven 1 further comprises a
control unit 9 for controlling the oven 1, in particular for
controlling the heating unit 3, the integral light unit 6, the
fan 5 and, in addition, a sensor system 4 of the oven 1.
[0052] The sensor system 4 comprises an optical sen-
sor 40 which according to this exemplary embodiment is
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in the form of a light sensor which is capable of detecting
light emitted by the integral light unit 6. Thus, the integral
light unit 6 functions as a light source 42 of the sensor
system 4.
[0053] The light source 42 and the optical sensor 40
are arranged inside the oven chamber 2 such that the
optical sensor 40 can detect light directly emitted by the
light source 42 and light scattered from the walls 20 of
the oven chamber 2.
[0054] Figure 2 is another schematic front view of the
self-cleaning oven 1 shown in figure 1, wherein the pres-
ence of smoke is indicated by means of reference sign
6. The smoke 6 inside the oven chamber 2 blocks light
rays emitted from the light source 42 from reaching the
optical sensor 40. The smoke 6 further blocks light rays
scattered by the walls 20 from reaching the optical sensor
40. Accordingly, an illuminance detected by the optical
sensor 40 is lower when smoke 6 is present than when
no smoke 6 is present in the oven chamber 2. The denser
the smoke 6 inside the oven chamber 2, the lower the
illuminance detected by the optical sensor 40.
[0055] The sensor system 4, thus, is adapted to deter-
mine optical conditions indicative of a smoke level in the
oven chamber 2 based on measurement data of the op-
tical sensor 40. Further, the control unit 9 is adapted to
determine a self-cleaning time period based on the opti-
cal conditions indicative of the smoke level determined
by the sensor system 4.
[0056] Alternatively, the optical sensor 40 may be pro-
vided in the form of a camera.
[0057] Figure 3 is a flowchart of an embodiment of a
cleaning method for cleaning the self-cleaning oven 1 as
shown in figures 1 and 2. Upon start of a self-cleaning
operation triggered by the control unit 9, optionally, an
initial reference value is obtained by the optical sensor
40 (S 10) for a first reference.
[0058] Then, the control unit 9 controls the heating unit
3 to heat the oven chamber 2 to a predefined pyrolysis
self-cleaning temperature, which in this exemplary em-
bodiment is between 480°C and 500°C (S 11).
[0059] After expiry of a predefined starting time period,
which in this exemplary embodiment is 10 minutes, a first
measurement value is determined by the sensor system
4 (S 12).
[0060] Subsequently, three further measurements in
the oven chamber 2 are obtained at intervals by the sen-
sor system 4, wherein the time period between two sub-
sequent measurements corresponds to a waiting time,
which in this exemplary embodiment is 10 minutes (S 13
to S 15).
[0061] The control unit 9 then determines the optimal
self-cleaning time period taking into account the first
measurement and the three further measurements, and
optionally also the initial reference value (S 16).
[0062] In this regard, the control unit 9 may comprise
a processor unit (not shown) which is capable of execut-
ing an algorithm which determines a distribution of the
optical conditions indicative of the smoke level, which is

indicative of the density of smoke 6 inside the oven cham-
ber 2, overtime, and subsequently determines a suitable
self-cleaning time period based on the determined dis-
tribution of the optical conditions indicative of the smoke
level over time. The control unit 9 may optionally com-
prise a memory unit (not shown) in which optionally a
lookup table is stored, based on which the self-cleaning
time period can be picked with respect to the determined
optical conditions indicative of the smoke level(s). Alter-
natively or in addition, the algorithm of the control unit 9
may further be adapted to calculate a suitable self-clean-
ing time period based on the values obtained by the sen-
sor system 4 regarding the optical conditions indicative
of the smoke level(s).
[0063] The light source 42 may only be switched on
when a measurement is obtained. Alternatively, the light
source 42 may be illuminated over part of or even over
the entire self-cleaning process.
[0064] Figure 4 is a flowchart of another embodiment
of a cleaning method for a self-cleaning oven 1. The
cleaning method corresponds to the cleaning method de-
scribed with regard to figure 3, wherein in addition to
steps S 10 to S 16, the following steps are performed:
Subsequent to the first determination of the self-cleaning
time period according to step S 16, after expiry of another
waiting time period, another measurement is obtained (S
17), and the currently obtained optical conditions indic-
ative of the smoke level are compared to the preceding
obtained optical conditions indicative of the smoke level
(S 18).
[0065] Steps S 17 and S 18 are periodically repeated
until the difference between the last two subsequent ob-
tained optical conditions indicative of the smoke levels
is smaller than a predefined threshold. If the difference
is smaller than the predefined threshold, heating of the
oven chamber 2 is stopped (S 19) even before the initially
determined self-cleaning time period expired.
[0066] In an exemplary embodiment, the self-cleaning
time period is updated and/or adapted based on the result
of step S18 after each newly taken measurement of the
smoke level.
[0067] According to an alternative embodiment, steps
S 13 to S 16 and optionally also S 10 are not performed.
Hence, in an exemplary embodiment of a cleaning meth-
od for a self-cleaning oven according to the invention,
upon trigger of a self-cleaning operation, the first first
measurement value is determined by the sensor system
4 (S 12) after expiry of the starting time.
[0068] Afterwards, after expiry of the waiting time pe-
riod, another measurement is obtained (S 17), and the
currently obtained optical conditions indicative of the
smoke level are compared to the preceding obtained op-
tical conditions indicative of the smoke level (S 18).
[0069] Steps S 17 and S 18 are periodically repeated
until the difference between two most recent subsequent-
ly obtained optical conditions indicative of the smoke lev-
el is smaller than a predefined threshold. If the difference
is smaller than the predefined threshold, heating of the
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oven chamber 2 is stopped (S 19).
[0070] In this case, the self-cleaning time period is de-
termined in that an end point of the self-cleaning opera-
tion is defined based on the comparison with the thresh-
old.
[0071] Figure 5 is a schematic front view of a self-clean-
ing oven 1 according to another embodiment. The oven
1 substantially corresponds to the oven 1 as shown in
figures 1 and 2, wherein the sensor system 4 is arranged
in an exhaust duct 8 of the oven chamber 2. The sensor
system 4 comprises a light source 42 which is provided
separate to the integral light unit 6 of the oven chamber 2.
[0072] Figure 6 is a schematic front view of a self-clean-
ing oven 1 according to another embodiment. The oven
1 substantially corresponds to the oven as shown in figure
5, wherein the light source 42 and the optical sensor 40
are not arranged on opposite sides on the same location
with respect to a longitudinal direction of the exhaust duct
8 as shown in figure 5, but are spaced apart from each
other in the longitudinal direction of the exhaust duct 8.
Compared to the embodiment shown in figure 5, the op-
tical sensor 40 and the light source 42 may be arranged
at a greater distance to each other. Hence, accuracy of
the sensor system according to figure 6 may be improved
with respect to the embodiment shown in figure 5.
[0073] Figure 7 is a schematic front view of a self-clean-
ing oven 1 according to another embodiment. The oven
1 substantially corresponds to the oven as shown in fig-
ures 1 and 2, wherein the sensor system 4 is provided
in a form of a smoke detector.
[0074] Figure 8 is a detailed view of the sensor system
4 of the self-cleaning oven 1 as shown in figure 7. The
sensor system 4 is a detachable integral unit attached to
the upper wall 20 of the oven chamber 2.
[0075] The optical sensor 40 and the light source 42
are separated by a separating plate 44 such that light
emitted by the light source 42 cannot directly travel to
the optical sensor 40. Furthermore, both the optical sen-
sor 40 and the light source 42 are covered by a cover 46
such that no light from outside the sensor system 4, for
example emitted by the integral light unit 6 of the oven
chamber 2 is able to reach the optical sensor 40. On its
inner side, the cover 46 comprises a non-reflecting sur-
face such that light emitted by the light source 42 is not
scattered towards the optical sensor 40. Accordingly,
when no smoke is present in the inner space of the sensor
system 4, which is substantially defined by the cover 46,
substantially no illuminance is detected by the optical
sensor 40. In case of smoke entering the inner space of
the cover 46, light rays emitted by the light source 42 are
reflected by smoke particles and, thus, directed to the
optical sensor 40, such that the optical sensor 40 detects
a certain illuminance and a change in illuminance, re-
spectively.
[0076] It will be obvious for a person skilled in the art
that these embodiments and items only depict examples
of a plurality of possibilities. Hence, the embodiments
shown here should not be understood to form a limitation

of these features and configurations. Any possible com-
bination and configuration of the described features can
be chosen according to the scope of the invention.

List of reference numerals

[0077]

1 oven
2 oven chamber
20 wall
3 heating unit
30 upper heating element
32 lower heating element
4 sensor system
40 optical sensor
42 light source
44 separating plate
46 cover
5 fan
6 integral light unit
7 air inlet duct
8 exhaust duct
9 control unit

Claims

1. A cleaning method for a self-cleaning oven (1), com-
prising

- heating an oven chamber (2) to a predeter-
mined self-cleaning temperature;
characterized by
- determining optical conditions within the oven
(1) that are indicative of the smoke level in the
oven chamber (2) based on measurement data
of an optical sensor (40)
- determining a self-cleaning time period based
on the determined conditions.

2. The method according to claim 1, wherein the optical
sensor (40) detects light emitted by a light source
(42).

3. The method according to claim 1 or 2, wherein a
plurality of measurements is taken by the optical sen-
sor (40) at intervals after a self-cleaning operation is
triggered.

4. The method according to any one of the preceding
claims, wherein the self-cleaning time period is de-
termined based on at least two measurements of the
optical sensor taken at intervals, preferably at least
three measurements, wherein preferably, the self-
cleaning time period is determined based on a first
measurement value and at least three subsequent
measurements taken at intervals.
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5. The method according to any one of the preceding
claims, wherein upon trigger of a self-cleaning oper-
ation, an initial reference value of the optical sensor
(40) is determined prior to heating the oven chamber
(2) to the self-cleaning temperature.

6. The method according to any one of the preceding
claims, wherein upon trigger of a self-cleaning oper-
ation, the oven chamber (2) is heated to a predeter-
mined pyrolysis self-cleaning temperature of prefer-
ably 350° C to 750° C, more preferably 400° C to
600° C, and particularly preferably 450° C to 500° C.

7. The method according to any one of the preceding
claims, wherein a first measurement value is taken
after a predetermined starting time subsequent to
start of heating the oven chamber (2).

8. The method according to claim 7, wherein at least
one further measurement value is taken subsequent
to obtaining the first measurement value, wherein
preferably at least two further measurement values,
more preferably at least three further measurement
values are taken subsequent to taking the initial a
first measurement value.

9. The method according to the preceding claim,
wherein the self-cleaning time period is determined
based on at least the first measurement value and
the at least one further measurement value.

10. The method according to any one of the preceding
claims, wherein during a self-cleaning operation,
measurement values are taken periodically, wherein
preferably a waiting time between two subsequent
measurements is 5 min to 15 min, preferably 10 min,
wherein when the difference between two subse-
quent measurement values is smaller than a prede-
fined threshold, heating of the oven chamber (2) is
stopped.

11. A self-cleaning oven (1) for cooking food, charac-
terized in that it is adapted to perform a cleaning
method according to any one of the preceding
claims.

12. The self-cleaning oven according to claim 11, com-
prising
an oven chamber (2) for receiving food to be cooked,
a heating unit (3) for heating the oven chamber (2)
to a predetermined temperature, a control unit (9)
for controlling the heating unit (3), and a sensor sys-
tem (4) for detecting presence of smoke in the oven
(1), wherein the control unit (9) is adapted to deter-
mine a self-cleaning time period based on sensor
system output, wherein the sensor system (4) is
adapted to determine optical conditions within the
oven (1) that are indicative of the smoke level in the

oven chamber (2) based on measurement data of
an optical sensor (40).

13. The self-cleaning oven (1) according to claim 11 or
12, wherein the sensor system (4) comprises a light
source (42), wherein preferably the light source (42)
is an integral light unit (6) of the oven chamber (2)
or a further light unit, preferably an LED, provided
separately to an integral light unit (6) of the oven
chamber (2).

14. The self-cleaning oven (1) according to any one of
claims 11 to 13, wherein the optical sensor (40) is a
light sensor, preferably a photodetector, and partic-
ularly preferably a photodiode, wherein the light sen-
sor is adapted to detect light emitted by the light
source (42).

15. The self-cleaning oven (1) according to any one
claims 11 to 14, wherein the control unit (9) is adapt-
ed to trigger the sensor system (4) to perform meas-
urements.
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