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(54) AN OVEN AND METHOD OF OPERATING

(57)  An oven (1) comprising: a plurality of walls (3,
4,5,6,7,8) defining a heating chamber (2) for receiving
items to be heated. A heating element (9) is located inside
the heating chamber (2). The heating element (9) is mov-
able within the heating chamber (2). The oven (1) in-
cludes a sensor for obtaining a determination of the type
of material adjacent the exterior of at least one wall of
the oven (1); and a controller (16). The controller (16) is
configured to: estimate the type of material adjacent the
exterior of the at least one wall of the oven (1) based on
the determination of the type of material obtained by the
sensor; and cause the heating element (9) to move to-
wards or away from the at least one wall depending on
the type of material adjacent the exterior of the at least
one wall.
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Description
Technical Field

[0001] The present disclosure relates to an oven and
a method of operating an oven.

Background

[0002] Anovenisanapparatusforheatingand cooking
items such as foodstuffs. A traditional oven comprises a
heating chamber contained within a housing into which
the items to be heated are placed. A heating element is
located in the heating chamber. The heating element
controllably generates heat within the heating chamber
such that any items placed inside the heating chamber
will be heated. Thus, a foodstuff can be heated by placing
it in the heating chamber.

Summary

[0003] According to a first aspect disclosed herein,
there is provided an oven comprising: a plurality of walls
defining a heating chamber for receiving items to be heat-
ed; a heating element located inside the heating cham-
ber, the heating element being movable within the heat-
ing chamber; a sensor for obtaining a determination of
the type of material adjacent the exterior of at least one
wall of the oven; and a controller configured to: estimate
the type of material adjacent the exterior of the at least
one wall of the oven based on the determination of the
type of material obtained by the sensor; and cause the
heating element to move towards or away from the at
least one wall depending on the type of material adjacent
the exterior of the at least one wall.

[0004] This allow the controller to cause the heating
element to move away from a wall that is adjacent a type
of material through which heat is easily lost from the heat-
ing chamber, and to move towards a wall that is adjacent
a type of material through which heat is not easily lost
from the heating chamber. This increases the efficiency
of heating the heating chamber and reduces the amount
of energy required for the heating element to heat the
heating chamber, which consequently reduces the oper-
ating costs of the oven and the environmental impact
caused by operating the oven.

[0005] Inanexample, the sensoris an acoustic sensor
for obtaining a determination of the type of material ad-
jacent the exterior of the at least one wall of the oven
based on the acoustic properties of the material.

[0006] In an example, the oven comprises a sound
emitter for outputting a sound towards material that is
adjacent the exterior of the at least one wall of the oven,
and wherein the sensor is configured to obtain a deter-
mination of the type of material adjacent the exterior of
the wall based on a measure of one or more properties
of the sound that is reflected back from the material.
[0007] In an example, the controller is configured to
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estimate the type of material adjacent the exterior of the
at least one wall of the oven by searching a look-up table
which contains data for types of material and correspond-
ing acoustic properties.

[0008] In an example, the controller is configured to
obtain a measure of the thermal conductivity of the esti-
mated type of material and cause the heating element to
move towards or away from the at least one wall depend-
ing on the thermal conductivity of the type of material.
[0009] In an example, the controller is configured to
obtain a measure of the thermal conductivity of the type
of material by searching by searching a look-up table
which contains data for types of material and correspond-
ing thermal conductivity.

[0010] Inanexample,the ovencomprises datastorage
which stores the look-up table.

[0011] In an example, the oven comprises a plurality
of sensors, each sensor being arranged to obtain a de-
termination of the type of material adjacent the exterior
of a respective wall of the oven.

[0012] In an example, the oven comprises a motor for
moving the heating element within the heating chamber,
and wherein the controller is configured to cause the
heating element to move by operating the motor.
[0013] According to a second aspect disclosed herein,
there is provided a method of operating an oven, the
method comprising: obtaining a determination of the type
of material adjacent the exterior of at least one wall of
the oven; estimating the type of material adjacent the
exterior of the at least one wall of the oven based on the
obtained determination of the type of material; and mov-
ing a heating element located inside a heating chamber
of the oven towards or away from the at least one wall
depending on the type of material adjacent the exterior
of the at least one wall.

[0014] In an example, the method comprises: obtain-
ing a determination of the type of material adjacent the
exterior of the at least one wall of the oven based on the
acoustic properties of the material.

[0015] In an example, the method comprises: output-
ting a sound towards material that is adjacent the exterior
of the at least one wall of the oven; and obtaining a de-
termination of the type of material adjacent the exterior
of the wall based on a measure of one or more properties
of the sound that is reflected back from the material.
[0016] Inanexample, the method comprises: estimat-
ing the type of material adjacent the exterior of the at
least one wall of the oven by searching a look-up table
which contains datafor types of material and correspond-
ing acoustic properties.

[0017] In an example, the method comprises: obtain-
ing ameasure of the thermal conductivity of the estimated
type of material and causing the heating element to move
towards or away from the at least one wall depending on
the thermal conductivity of the type of material.

[0018] Inanexample, the method comprises operating
a motor to move the heating element within the heating
chamber.
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Brief Description of the Drawings

[0019] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically a perspective view of
an example of a free standing oven according to an
aspect described herein;

Figure 2 shows schematically a horizontal cross sec-
tional view of the oven shown in Figure 1;

Figure 3 shows schematically a vertical cross sec-
tional view of the oven shown in Figure 1;

Figure 4 shows schematically shows schematically
a perspective view of an example of an integrated
oven according to an aspect described herein;

Figure 5 shows schematically an example of a meth-
od of operating an oven according to an aspect de-

scribed herein.

Detailed Description

[0020] Anovenisanapparatusforheatingand cooking
items such as foodstuffs. A traditional oven comprises a
heating chamber contained within a housing into which
the items to be heated are placed. A heating element is
located in the heating chamber. The heating element
controllably generates heat within the heating chamber
such that any items placed inside the heating chamber
will be heated. Thus, a foodstuff can be heated by placing
it in the heating chamber. The heating chamber may be
surrounded by thermal insulation, which reduces heat
loss from the heating chamber to the surrounding envi-
ronment.

[0021] Anovenina modern kitchen is often integrated
into a fitted kitchen. In this arrangement, the oven may
be located between two other units, which are usually
cabinets. Heat from the oven can be lost from the oven,
through the various walls of the housing and to the sur-
rounding environment. The heat loss through the differ-
ent walls of the oven occurs at different heat loss rates
depending on the structure and the properties of the ma-
terial that is adjacent the wall. For example, if a top wall
of the oven is adjacent a marble worktop and a side wall
of the oven is adjacent a wooden cabinet then the heat
loss from the top wall will be different from the heat loss
from the side wall.

[0022] Figures 1, 2 and 3 show schematically an oven
1. Inone example, the oven 1 is provided as a standalone
oven. In another example, the oven 1 is provided as part
of, orintegrated into, a more complex cooking apparatus,
such as a cooker having one or more cooking rings. In
this example, the oven 1 has a housing formed from a
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plurality of walls. The plurality of walls define a heating
chamber 2 for receiving items to be heated, such as food-
stuffs. In this example, the oven 1 comprises a front wall
3 and a back wall 4, a left side wall 5 and a right side wall
6, and a top wall 7 and a bottom wall 8. In this example,
the front wall 3 is or includes a door. The door can be
opened to permit access to the heating chamber 2, and
closed to prevent access to the heating chamber 2.
[0023] Aheatingelement9islocatedinside the heating
chamber 2. In one example, a plurality of heating ele-
ments 9 are located inside the heating chamber 2. The
heating element 9 is operated to increase the tempera-
ture inside of the heating chamber 2. In one example,
the heating element 9 is an electric coil, which converts
electricity into heat using for example resistive or induc-
tive heating. In another example, the heating element 9
may be another type of heating element such as a gas
burner, which converts gas fuel into heat. The heating
element 9 is movable within the heating chamber 2, such
thatthe heating element 9 can be moved towards or away
from atleastone of the walls of the oven 1. In an example,
the heating element 9 is movable between a plurality of
predetermined positions located within the heating
chamber 2.

[0024] The oven 1 has a sensor for obtaining a deter-
mination of the type of material adjacent the exterior of
atleast one of the plurality of walls. There may be a single
sensor, which may generally be located centrally of the
heating chamber 2 or towards one of the walls 3-8, and
which is arranged to obtain a determination of the type
of material adjacent the exterior of one or more walls 3-8
of the oven 1.

[0025] In this example, the oven 1 includes a plurality
of sensors. Each sensor in this example is arranged to
obtain a determination of the type of material adjacent
the exterior of a respective wall 3-8 of the oven 1. Each
sensor may be located adjacent a respective wall 3-8 of
the oven 1. In one example, each sensor is attached to
a respective wall 3-8 of the oven 1.

[0026] Inthis example, the oven 1 has a front wall sen-
sor 10 attached to the front wall 3 (the door in this exam-
ple); a back wall sensor 11 attached to the back wall 4;
a left side wall sensor 12 attached to the left side wall 5;
a right side wall sensor 13 attached to the right side wall
6; a top wall sensor 14 attached to the top wall 7; and a
bottom wall sensor 15 attached to the bottom wall 8. Each
ofthe sensors 10-15is arranged to obtain a determination
of the type of material adjacent the exterior of its respec-
tive wall 3-8.

[0027] The oven 1 includes a controller 16 (such as a
processor, a micro-processor, or the like). The controller
16 is configured to estimate the type of material adjacent
the exterior of at least one of the walls of the oven 1 based
on a measurement obtained by the one or more sensors
10-15. The controller 16 is also configured to cause the
heating element 9 to move towards or away from at least
one wall of the oven 1 depending on the type of material
that is adjacent the exterior of the wall. The controller 16
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is configured to move the heating element 9 to a position
that minimises heat loss from the heating chamber 2.
This heat loss depends, at least partially, on the physical
properties (such as thermal conductivity) of the materials
exterior to the walls of the oven 1. The type of material
that is to the exterior of each wall of the oven 1 is de-
pendent on the location that the oven 1 is situated within
akitchen. Since anoven 1 can be placed in many different
locations within a kitchen, it is important to be able to
identify the particular type of material so that heat loss
can be minimised.

[0028] For example, the controller 16 may be config-
ured to move the heating element 9 away from a wall that
is adjacent a material having a relatively high thermal
conductivity (e.g. a metal or concrete) because heat is
lost easily from the heating chamber 2 through this wall.
In another example, the controller 16 may be configured
to move the heating element 9 towards a wall that is ad-
jacent a material having a relatively low thermal conduc-
tivity (e.g. polystyrene foam or an insulated building wall)
because heat is not easily lost from the heating chamber
2 through this wall. This helps to reduce heat loss from
the heating chamber 2.

[0029] In this example, each sensor 10-15 is an acous-
tic sensor for obtaining a determination of the type of
material adjacent the exterior of a wall based on the
acoustic properties of the material. By obtaining a meas-
ure of the acoustic properties of a material exterior to a
wall, the controller 16 can estimate the particular type of
material because different types of material exhibit dif-
ferent acoustic properties. In another example, each sen-
sor 10-15 is a different type of sensor that can obtain a
determination of the type of a material.

[0030] In this example, the oven 1 includes a sound
emitter 18 for outputting a sound towards material that
is adjacent the exterior of a wall of the oven 1. In one
example, the sound emitter 18 may emit sound at a spe-
cific frequency. In this example, the or each sensor is
configured to obtain a determination of the type of mate-
rial adjacent the wall based on a measure of one or more
properties of the sound that is reflected back from the
material. In an example, the or each sensor is configured
to obtain a determination of the type of material adjacent
the wall based on a measure of the speed of the sound
reflected back from the material to the sensor. Alterna-
tively, or additionally, in one example the or each sensor
is configured to obtain a determination of the type of ma-
terial adjacent the wall based on a measure of the time
taken for the sound to reflect back from the material to
the sensor. The sound emitter 18 may be configured so
that it can output sound omnidirectionally. In another ex-
ample, the oven 1 includes a plurality of sound emitters
18. In one example where there are plural sensors 10-15,
a sound emitter 18 may be located adjacent each sensor
10-15 such that there is a dedicated sound emitter 18 for
each wall 3-8 for outputting sound towards material ad-
jacent the exterior of the wall 3-8.

[0031] The controller 16 may be configured to estimate
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the type of material adjacent the exterior of a wall of the
oven by searching a look-up table which contains data
for different types of material and their corresponding
acoustic properties. In this example, the oven 1 includes
a data storage 17 which stores the look-up table.
[0032] In an example, the controller 16 is configured
to obtain a measure of the thermal conductivity of a type
of material adjacent the exterior of a wall of the oven 1.
The controller 16 may obtain a measure of the thermal
conductivity of a material by searching a look-up table
which contains data for different types of material and
their corresponding thermal conductivity. The data stor-
age 17 may store the look-up table. In this respect, once
the controller 16 has estimated the type of the material
based on the acoustic properties, the controller 16 can
then use this information to obtain a measure of the ther-
mal conductivity of the material. The measure of the ther-
mal conductivity of the material can be used by the con-
troller 16 when determining whether to cause the heating
element 9 to move towards or away from a particular wall.
[0033] In an example in which the oven 1 comprises a
plurality of heating elements 9, the controller 16 is con-
figured to cause each of the plurality of heating elements
9 to move towards or away from at least one wall of the
oven 1 as necessary depending on the type of material
that is adjacent the exterior of the wall. The controller 16
therefore causes each of the plurality of heating elements
9 to move location within the heating chamber 2 as nec-
essary in order to minimise heat loss from the heating
chamber 2. Nevertheless, in other examples where there
are plural heating elements 9, one or more of the heating
elements 9 may be movable and one or more of the heat-
ing elements 9 may be fixed.

[0034] In one example, the controller 16 is configured
to estimate the type of material adjacent the exterior of
multiple walls at the same time. For example, the con-
troller 16 may be configured to estimate the type of ma-
terial adjacent the exterior of left side wall 5 and the right
side wall 6 at the same time.

[0035] In one example, the controller 16 is configured
to estimate the type of material adjacent the exterior of
one or more walls more frequently than other walls. That
is, the controller 16 may effectively test or poll the thermal
properties of one or more walls more frequently than oth-
er walls. This may be useful if the controller 16 estimates
that the exterior of that wall is adjacent a type of material
having a high thermal conductivity.

[0036] In this example, the oven 1 comprises a motor
19 for moving the heating element 9 within the heating
chamber 2. In this example, the controller 16 is configured
to cause the heating element 9 to move by operating the
motor 19. The motor 19 may be, for example, an electric
motor. In an example, the motor 19 is attached the heat-
ing element 9 so that it moves within the heating chamber
2 as the heating element 9 moves. In the case that there
are plural movable heating elements 9, there may be a
corresponding number of motors 19, one for each mov-
able heating element 9.
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[0037] Figure 4 shows schematically the oven 1 of Fig-
ures 1, 2 and 3 when integrated into a fitted kitchen. In
this example, the oven 1 is positioned between a first
cabinet 20 and a second cabinet 21. The first cabinet 20
is located adjacent the exterior of the left side wall 5 of
the oven 1, and the second cabinet 21 is located adjacent
the exterior of the right side wall 6 of the oven 1. It this
example, a worktop 22 sits on top of the oven 1 and on
top of the first and second cabinets 20, 21. Therefore,
the worktop 22 is located adjacent the exterior of the top
wall 7 of the oven 1. The oven 1 and the first and second
cabinets 20, 21 are resting on a floor 23 such that the
floor 23 is located adjacent the exterior of the bottom wall
8 of the oven 1. The oven 1 and the first and second
cabinets 20, 21 back on to a wall 24 such that the wall
24 is located adjacent the exterior of the back wall 4 of
the oven 1.

[0038] The materials that are adjacent the exterior of
the different walls 3-8 of the oven 1 (e.g. the materials
forming the cabinets 20, 21, the worktop 22, the floor 23
and the wall 24) in general have different heat loss prop-
erties, including in particular their thermal conductivity.
[0039] To illustrate the different thermal conductivities
of examples of different materials commonly found in a
kitchen, reference may be made to the following table of
thermal conductivities for a number of materials. In one
example, this table is stored as information on the data
storage 17.

Table A
Type of Material | Thermal Conductivity W/(m K)
Wood (Oak) 0.14
Air 0.26
Brick 0.70
Concrete 1.40
Marble 2.08

[0040] An example of operation of the controller 16 of
the oven 1 shown in Figures 1-4 causing the heating el-
ement(s) 9 to move towards or away from one or more
walls depending on the type of material located adjacent
the exterior of the walls will now be described, with ref-
erence to Figure 5.

[0041] At S1, the controller 16 begins the process of
estimating the type of material adjacent the exterior of
each wall of the oven 1 by instructing the or each sound
emitter 18 to output sound towards the material that is
adjacent a respective wall 3-8 of the oven 1.

[0042] At S2, the sound output from the sound emitter
18 reflects back from the materials and towards the one
or more sensors 10-15. The or each sensor 10-15 then
senses the sound that is reflected back from the material
adjacent the exterior of its respective wall 3-8.

[0043] At S3, the controller 16 analyses the reflected
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sound that is detected by the or each sensor 10-15. The
controller 16 then estimates the type of material that is
adjacent the exterior of each wall 3-8 based on the acous-
tic properties of the material. In this example, the con-
troller 16 estimates the type of material by searching in-
formation in a look-up table stored in the data storage 17
to find a type of material having the same acoustic prop-
erties as that sensed by the or each sensor 10-15.
[0044] At S4, the controller 16 determines whether to
cause the heating element 9 (or in one example the plu-
rality of heating elements 9) to move towards or away
from one or more walls 3-8 of the oven 1, based on the
estimated type of material that is adjacent the exterior of
the one or more walls 3-8. The controller 16 seeks to
cause the heating element 9 to move to a position inside
the heating chamber 2 that will minimise, or at least re-
duce, heat loss from the heating chamber 2. In an exam-
ple, the controller 16 determines that it should cause the
heating element 9 to move towards a wall 3-8 having an
exterior that is adjacent a material having a lower thermal
conductivity because heat is not easily lost from the heat-
ing element 9 through this wall. In another example, the
controller 16 determines that it should cause the heating
element 9 to move away from a wall 3-8 having an exterior
that is adjacent a material having a higher thermal con-
ductivity in order to reduce the heat loss through this wall.
To this end, the controller 16 can cross reference each
estimated type of material with the thermal conductivities
stored in the data storage 17 (e.g. as shown in Table A)
to obtain a measure of the thermal conductivity of the
material adjacent the exterior of the one or more walls
3-8.

[0045] At S5, the controller 16 causes the heating el-
ement 9 to move towards or away from one or more walls
3-8 of the oven 1, depending on the type of material that
is adjacent the exterior of the one or more walls 3-8, by
operating the motor 19. In one example, the controller
16 causes the heating element 9 to move towards a wall
3-8 having an exterior that is adjacent oak because oak
has a relatively low thermal conductivity. In another ex-
ample, the controller 16 causes the heating element 9 to
move away from a wall 3-8 having an exterior that is
adjacent marble because marble has a relatively high
thermal conductivity.

[0046] An advantage of the described arrangement is
that the controller 16 can move the heating element 9 (or
the plurality of heating elements 9) to a location within
the heating chamber 2 of the oven 1 where heatloss from
the heating chamber 2 can be reduced. This increases
the efficiency of heating the heating chamber 2 and re-
duces the amount of energy required to heat the heating
chamber 2, which consequently reduces the operating
costs of the oven 1 and the environmental impact caused
by operating the oven 1.

[0047] It will be understood that the processor or
processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided



9 EP 3 653 936 A1 10

as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0048] Reference is made herein to data storage for
storing data. This may be provided by a single device or
by plural devices. Suitable devices include for example
a hard disk and non-volatile semiconductor memory (e.g.
a solid-state drive or SSD).

[0049] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, or in
any other non-transitory form suitable for use in the im-
plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. For example, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.

[0050] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims
1.  An oven comprising:

a plurality of walls defining a heating chamber
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for receiving items to be heated;

a heating element located inside the heating
chamber, the heating element being movable
within the heating chamber;
asensor for obtaining a determination of the type
of material adjacent the exterior of at least one
wall of the oven; and

a controller configured to: estimate the type of
material adjacent the exterior of the at least one
wall of the oven based on the determination of
the type of material obtained by the sensor; and
cause the heating element to move towards or
away from the at least one wall depending on
the type of material adjacent the exterior of the
at least one wall.

An oven according to claim 1, wherein the sensor is
an acoustic sensor for obtaining a determination of
the type of material adjacent the exterior of the at
least one wall of the oven based on the acoustic prop-
erties of the material.

An oven according to claim 2, comprising a sound
emitter for outputting a sound towards material that
is adjacent the exterior of the at least one wall of the
oven, and wherein the sensor is configured to obtain
a determination of the type of material adjacent the
exterior of the wall based on a measure of one or
more properties of the sound that is reflected back
from the material.

An oven according to claim 2 or claim 3, wherein the
controller is configured to estimate the type of ma-
terial adjacent the exterior of the at least one wall of
the oven by searching a look-up table which contains
data for types of material and corresponding acoustic
properties.

Anoven according to any one of claims 1 to 4, where-
in the controller is configured to obtain a measure of
the thermal conductivity of the estimated type of ma-
terial and cause the heating element to move to-
wards or away from the at least one wall depending
on the thermal conductivity of the type of material.

An oven according to claim 5, wherein the controller
is configured to obtain a measure of the thermal con-
ductivity of the type of material by searching by
searching a look-up table which contains data for
types of material and corresponding thermal conduc-
tivity.

An oven according to claim 4 or claim 6, comprising
data storage which stores the look-up table.

An oven according to any one of claims 1 to 7, com-
prising a plurality of sensors, each sensor being ar-
ranged to obtain a determination of the type of ma-
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terial adjacent the exterior of a respective wall of the
oven.

An oven according to any one of claims 1 to 8, com-
prising a motor for moving the heating element within
the heating chamber, and wherein the controller is
configured to cause the heating element to move by
operating the motor.

A method of operating an oven, the method compris-
ing:

obtaining a determination of the type of material
adjacent the exterior of at least one wall of the
oven;

estimating the type of material adjacent the ex-
terior of the at least one wall of the oven based
on the obtained determination of the type of ma-
terial; and

moving a heating element located inside a heat-
ing chamber of the oven towards or away from
the at least one wall depending on the type of
material adjacent the exterior of the at least one
wall.

A method according to claim 10, comprising:

obtaining a determination of the type of material
adjacent the exterior of the at least one wall of
the oven based on the acoustic properties of the
material.

A method according to claim 11, comprising:

outputting a sound towards material that is ad-
jacent the exterior of the at least one wall of the
oven;

and obtaining a determination of the type of ma-
terial adjacent the exterior of the wall based on
a measure of one or more properties of the
sound that is reflected back from the material.

A method according to any one of claims 10 to 12,
comprising:

estimating the type of material adjacent the ex-
terior of the at least one wall of the oven by
searching a look-up table which contains data
for types of material and corresponding acoustic
properties.

A method according to any one of claims 10 to 13,
comprising:

obtaining a measure of the thermal conductivity
of the estimated type of material and causing
the heating element to move towards or away
from the atleast one wall depending on the ther-
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mal conductivity of the type of material.

15. A method according to any one of claims 10 to 14,

comprising:

operating a motor to move the heating element
within the heating chamber.
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St 2 Sound emitter outputs sound towards materials
adjacent walls of the oven

S2 2 The or each sensor senses sound reflected back from
the materials

A 4

S3 l Controller estimates the type of material adjacent each
wall

A 4

S4 1 Controller determines whether to move the heating
element towards or away from each wall

A 4

S5 2 Controller causes the heating element to move by
operating a motor

Figure 5
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