EP 3 190 857 A1

(19)

Europdisches
Patentamt

European
Patent Office

Office européen
des brevets

9

(12)

(43) Date of publication:
12.07.2017 Bulletin 2017/28

(21) Application number: 16150768.6

(22) Date of filing: 11.01.2016

(11) EP 3190 857 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:

HO5B 1/02 (2006.07) F24C 7/08 (2006.07)

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD
(71) Applicant: Electrolux Appliances Aktiebolag
105 45 Stockholm (SE)

(72)

(74)

Inventors:
* VOGT, Tobias

91541 Rothenburg ob der Tauber (DE)
¢ SCHIRMER, Stefan

91541 Rothenburg ob der Tauber (DE)
» KASER, Erhard
91541 Rothenburg ob der Tauber (DE)

Representative: Electrolux Group Patents
AB Electrolux

Group Patents

105 45 Stockholm (SE)

(54)
(67)  The invention relates to a cooking appliance
comprising:

- a heating element (2);

- atemperature sensor (3) being adapted to derive a tem-
perature (T) associated with the cooking appliance (1);
- an electromechanical switch (4), said electromechani-
cal switch (4) being coupled with the temperature sensor
(3) for switching the electric power provided to the heating
element (2) depending of the temperature (T) measured
by the temperature sensor (3); and

- a power control unit (5) comprising:

» a monitoring entity (5.1) being adapted to receive infor-
mation regarding the switching operation of the electro-

COOKING APPLIANCE AND METHOD FOR CONTROLLING A COOKING APPLIANCE

mechanical switch (4);

+ a control entity (5.2) being adapted to establish switch-
ing information based on information provided by the
monitoring entity (5.1), said switching information indi-
cating that a switching operation has been performed by
the electromechanical switch (4); and

+ switching entity (5.3) comprising switching means
(5.3.1) being electrically coupled with the heating ele-
ment (2) for providing pulsed electrical power to the heat-
ing element (2) based on said switching information pro-
vided by the control entity (5.2).
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Description

[0001] The present invention generally relates to the
field of cooking appliances. More specifically, the present
invention is related to cooking appliances comprising an
electromechanical switch for controlling the heating pow-
er.

BACKGROUND OF THE INVENTION

[0002] Cooking appliances for preparing food are well
known in prior art. Cooking appliances comprise one or
more heating elements for providing heat to a heating
area. For example, the heating area may be the cavity
of an oven or a hob plate of a hob.

[0003] Electromechanical ovens are known which are
controlled by electromechanical components, e.g. an
electromechanical switch coupled with a capillary tube.
The capillary tube is arranged within the oven cavity in
order to switch the electric power provided to the heating
element according to the temperature inside the cavity.
[0004] Currently, electromechanical ovens only reach
energy efficiency class A because of the electromechan-
ical temperature control which is only controlled by the
temperature inside the cavity.

SUMMARY OF THE INVENTION

[0005] Itis an objective of the embodiments of the in-
vention to provide an electromechanical cooking appli-
ance with improved energy efficiency. The objective is
solved by the features of the independent claims. Pre-
ferred embodiments are given in the dependent claims.
If not explicitly indicated otherwise, embodiments of the
invention can be freely combined with each other.
[0006] According to an aspect, a cooking appliance is
disclosed. The cooking appliance comprises:

- aheating element;

- atemperature sensor being adapted to derive a tem-
perature associated with the cooking appliance;

- an electromechanical switch, said electromechani-
cal switch being coupled with the temperature sensor
for switching the electric power provided to the heat-
ing element depending of the temperature measured
by the temperature sensor; and

- apower control unit comprising:

* amonitoring entity being adapted to receive in-
formation regarding the switching operation of
the electromechanical switch;

e a control entity being adapted to establish
switching information based on information pro-
vided by the monitoring entity , said switching
information indicating that a switching operation
has been performed by the electromechanical
switch; and
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*  switching entity comprising switching means be-
ing electrically coupled with the heating element
for providing pulsed electrical power to the heat-
ing elementbased on said switching information
provided by the control entity.

[0007] Advantageously, by means of said power con-
trol unit, the electromechanical switch performing a
switching of electric power provided to the heating ele-
ment depending on the temperature is supported by an
additional electronic hardware unit providing a regulation
of average power provided to the heating element there-
by obtaining an improved power control which leads to
an improved energy efficiency.

[0008] According to embodiments, the control entity is
adapted to trigger the switching entity to start a pulsed
electric power provision to the heating element after said
switching information has been provided. Preferably, the
switching entity may start the pulsed electric power pro-
vision to the heating element after the control entity has
received information that the electromechanical switch
has been opened for the first time. Said information in-
dicates that the oven cavity has reached the desired tem-
perature range and the cooking process can be main-
tained at reduced power. So, in other words, by monitor-
ing the voltage provided by the electromechanical switch,
a suitable point of time for starting pulsed electric power
provision to the heating element can be obtained.
[0009] According to embodiments, the power control
unit is adapted to limit the average heating power pro-
vided to the heating element by said pulsed electric power
provision. So, based on said pulsed electric power pro-
vision, the heating element is not powered at maximum
electric power until the electromechanical switch is op-
erated triggered by the temperature sensor but the heat-
ing element is powered at lower electric power by an
appropriate choosing of the duty cycle of pulsed electric
power.

[0010] Preferably, the average heating power provided
to the heating element is chosen such that a further
switching of the electromechanical switch is avoided. In
other words, based on the pulsed electric power provi-
sion, the temperature regulation of the cooking appliance
is obtained without any influence of the electromechan-
ical switch.

[0011] According to embodiments, the control entity is
adapted to vary the pulse width of the pulsed electrical
power provided to the heating element by defining the
duty cycle of the switching operation of the switching en-
tity. For example, if a heating power of 50% of maximum
heating power is desired, the duty cycle of the switching
operation may be also 50%, i.e. the switch-on-time and
the switch-off-time are equal. Other heating power values
can be obtained by an appropriate ratio of switch-on-time
and switch-off-time.

[0012] According to embodiments, the control entity is
adapted to reduce the duty cycle of the switching oper-
ation of the switching entity with increasing cooking time.
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Thereby an appropriate long term cooking with reduced
energy consumption can be obtained.

[0013] According to embodiments, the control entity is
adapted to reduce the duty cycle of the switching oper-
ation stepwise with increasing cooking time, wherein in
a first period of time, the heating element is powered
using a reduced first duty cycle value and in a second
period of time, the heating element is powered using a
reduced second duty cycle value wherein the than the
second duty cycle value is lower than the first duty cycle
value. In other words, after powering the heating device
at maximum power, the power is reduced at least in two
steps, wherein in a first step, the power is reduced from
maximum power to a first reduced power value (e.g. in
the range between 20% and 40% of maximum power,
specifically 25%) value using a first duty cycle value and
in a second step, the power is further reduced from said
first reduced power value to a second reduced power
value (e.g. in the range between 10% and 20% of max-
imum power, specifically in the area between 13% and
15%) value using a second duty cycle value. Thereby an
appropriate long term cooking with further reduced en-
ergy consumption can be obtained.

[0014] According to embodiments, the pulsed electri-
cal power is provided to the heating element only in case
of selecting a power efficiency program. By using said
power efficiency program an improved cooking of food
which should be treated with reduced heat impact, e.g.
warming up, damp-air-cooking, gentle baking, low-tem-
perature cooking etc. is obtained.

[0015] According to embodiments, the cooking appli-
ance is a baking oven or a hob, specifically an electro-
mechanical baking oven or electromechanical hob.
[0016] According to embodiments, the heating ele-
ment is a ring heating element of a convection oven. So,
the ring heating element may be powered with pulsed
electrical power, preferably only when selecting a power
efficiency program. Thereby an improved convection
heating with higher energy efficiency can be obtained.
[0017] According to embodiments, the baking oven
comprises a single first heating element for providing top
heat and a second heating element for providing bottom
heat, the baking oven being adapted to control power
provision to the first heating element by means of the
power control unit in case of providing top and bottom
heat at the same time. By means of the power control
unit, the first heating element can be driven at different
power levels, namely ata higher power level when choos-
ing top heat program and a lower power level when
choosing top and bottom heat program. Thereby an ad-
ditional low power heating element at the top of the oven
cavity can waived leading to reduced assembling effort
and reduced manufacturing costs.

[0018] According to embodiments, the temperature
sensor is a capillary tube.

[0019] According to embodiments, the switching
means are constituted by an electrically controllable
switch, specifically a relay or a transistor circuitry.
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[0020] According to embodiments, the control entity
comprises a microprocessor. Based on said microproc-
essor, a software-based configuration ofthe control entity
is possible and the control entity may be able to provide
switching information to the switching entity depending
on one or more parameters (e.g. lapsed cooking time,
selected temperature etc.).

[0021] According to embodiments, the switching
means of the power control unitare included in an electric
line coupling function selecting means and the heating
element of the cooking appliance. Thereby the switching
means can directly switch on/off the electric power pro-
vided to the heating element depending on the received
switching information.

[0022] According to a further aspect, the invention re-
lates to a method for controlling a cooking appliance, the
cooking appliance comprising a heating element, a tem-
perature sensor being adapted to derive a temperature
associated with the cooking appliance, an electrome-
chanical switch, said electromechanical switch being
coupled with the temperature sensor for switching elec-
tric power provided to the heating element depending of
the temperature measured by the temperature sensor
and a power control unit including a monitoring entity, a
control entity and switching entity, wherein the power
control unit performs the steps of:

- receive information regarding the switching opera-
tion of the electromechanical switch by the monitor-
ing entity;

- establishing, by the control entity, switching informa-
tion based on information provided by the monitoring
entity, said switching information indicating that a
switching operation has been performed by the elec-
tromechanical switch; and

- providing, by the switching entity, pulsed electrical
power to the heating element based on switching
information provided by the control entity.

[0023] The term "essentially" or "approximately" as
used in the invention means deviations from the exact
value by +/- 10%, preferably by +/- 5% and/or deviations
in the form of changes that are insignificant for the func-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The various aspects of the invention, including
its particular features and advantages, will be readily un-
derstood from the following detailed description and the
accompanying drawings, in which:

Fig. 1 shows an example schematic view of a cooking
appliance;

Fig.2  shows an example schematic block diagram of
an energy saving circuit arrangement including
a power control unit;

Fig. 3 shows an example circuit diagram of a moni-
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toring entity included in the power control unit;

Fig. 4  shows an example circuit diagram of a switch-
ing entity included in the power control unit; and
Fig. 5 illustrates an example temperature curve over

time caused by applying a pulsed power provi-
sion to the heating element.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0025] The present invention will now be described
more fully with reference to the accompanying drawings,
in which example embodiments are shown. However,
this invention should not be construed as limited to the
embodiments set forth herein. Throughout the following
description similar reference numerals have been used
to denote similar elements, parts, items or features, when
applicable.

[0026] Fig. 1 shows a schematic illustration of a cook-
ing appliance 1, according to the present embodiment
constituted by a baking oven. The cooking appliance 1
comprises a cavity 1.1 for receiving the food to be cooked
or baked. Within the cavity 1.1, one or more heating el-
ements are arranged in order to heat the cavity 1.1. For
example, the heating elements may be electrical resist-
ance heating elements.

[0027] Cooking appliances 1, specifically electrome-
chanical ovens or electromechanical hobs comprise a
temperature sensor. Said temperature sensor may be
thermally coupled with the heated area of the cooking
appliance. For example, the temperature sensor may be
arranged within the cavity 1.1 of the oven or in the area
of the hob plate in order to be able to determine the tem-
perature provided by the cooking appliance based on
said temperature sensor. According to an embodiment,
the temperature sensor is constituted by a capillary tube.
Said temperature sensor may be operationally coupled
with an electromechanical switch. Said electromechani-
cal switch may be adapted to switch the electric power
provided to the heating element depending on the tem-
perature measured by the temperature sensor in order
to achieve temperature control of the heated area, spe-
cifically the oven cavity 1.1 or the hob plate. Said elec-
tromechanical switch may be operationally coupled with
a temperature selector. By means of said temperature
selector is possible to choose the temperature to be ap-
plied to the food to be cooked or baked according to the
present needs.

[0028] Fig. 2 shows an example block diagram of a
circuit arrangement being adapted to provide electric
power to a heating element 2 of the cooking appliance
1. In the present case, the heating element 2 is powered
by one phase of mains supply, e.g. by 230V AC. The
input terminal 9 is coupled via the electromechanical
switch 4 and function selecting means 6, e.g. a rotary
switch or cam switch for choosing the heating program,
with the heating element 2. As shown in fig. 2, the elec-
tromechanical switch 4 receives temperature information
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T from a temperature sensor 3.

[0029] More in detail, the temperature information T
provided by the temperature sensor 3 is compared with
atemperature setting of the temperature selectorin order
to determine whether a certain temperature has been
reached at or within the heated area (oven cavity or hob
plate). If said selected temperature is reached, the elec-
tromechanical switch 4 is opened thereby interrupting
the provision of electric power to the heating element 2.
After stopping the heating process based on the heating
element 2, the temperature T at or within the heated area
may decrease. When reaching a certain temperature val-
ue (said temperature value being lower than the switch-
off temperature) the electromechanical switch 4 may be
closed thereby obtaining a heating-up of the heated area.
Thereby a temperature control is obtained. However, for
obtaining the control of temperature, a simple on-off-
switching of the electric power is performed which leads
to a high electric energy consumption.

[0030] In order to lower the electric energy consump-
tion of the cooking appliance, a power control unit 5 is
included in the circuit arrangement. The power control
unit 5 is adapted to provide a pulsed electric power pro-
vision tothe heating element 2 in order to limitthe average
heating power. In order to obtain said pulsed electric pow-
er provision, the power control unit 5 receives information
regarding the switching state of the electromechanical
switch 4. For example, the power control unit 5 is coupled
with an electric line 7 coupling the electromechanical
switch 4 and the heating element 2. Based on the electric
voltage at said electric line 7, the power control unit 5 is
able to determine whether the electromechanical switch
4 is opened or closed. In more general words, the based
on said information regarding the switching state, the
power control unit 5 is able to establish information re-
garding the state of heating ofthe heating element. Based
on said state of heating information, the power control
unit 5 is adapted to start a pulsing of electric power pro-
vided to the heating element 2. Said pulsed electric power
may comprise a duty cycle depending on the average
power to be provided by the heating element 2. For ex-
ample, the duty cycle may be between 10% and 90%,
e.9.20%, 30%, 40%, 50% 60%, 70% or 80% or any value
between said duty cycle values.

[0031] More in detail, the power control unit 5 compris-
es a monitoring entity 5.1, a control entity 5.2 and switch-
ing means 5.3. The monitoring entity 5.1 is coupled, as
mentioned above, with the electric line 7 for receiving
information regarding the switching state of the electro-
mechanical switch 4. Furthermore, the monitoring entity
5.1 is coupled with the neutral conductor (N). By com-
paring the voltage of the electric line 7 and the neutral
conductor it is possible to detect the switching state of
the electromechanical switch 4. An example embodiment
of the monitoring entity 5.1 is described below based on
Fig. 3.

[0032] The monitoring entity 5.1 may provide informa-
tion regarding the current switching state to the control
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entity 5.2. The control entity 5.2 may receive said infor-
mation regarding the current switching state and may
establish switching information. Said switching informa-
tion may indicate whether a switching operation has been
performed by the electromechanical switch 4. Thereby it
is possible to determine whether the cooking appliance
is in heat-up state or has already received the desired
temperature range (a switching of the electromechanical
switch 4 indicates that an upper temperature threshold
value of the desired temperature range has been
reached). Based on said switching information the control
entity 5.2 is able to trigger upper-mentioned pulsed elec-
tric power provision to the heating element 2. For exam-
ple, the control entity 5.2 may be adapted to determine
whether the electromechanical switch 4 has switched the
electric power for the first time (i.e. the heat-up-phase is
finished). If so, the average electric energy provision to
the heating element 2 may be reduced by means of said
pulsed power provision. The control entity 5.2 may com-
prise a microprocessor for establishing said switching
information.

Said pulsed power provision may be obtained by switch-
ing means 5.3 included in the power control unit 5. The
switching means 5.3 may receive switch trigger informa-
tion from the control entity 5.2. Based on said switch trig-
ger information, the switching means 5.3 may perform a
controlled switching of electric power provided to the
heating element 2. Said switching means may include
an electrically controllable switch, e.g. arelay, atransistor
or the like. Said switching means 5.3 may be integrated
in the electric line 7 coupling the heating element 2 with
the electromechanical switch 4. More specifically, the
switching means 5.3 may be integrated in the electricline
7 between the heating element 2 and the function select-
ing means 6.

[0033] Thecontrol entity 5.2 may be adapted to choose
the duty cycle of the switching means 5.3, i.e. the ratio
between a first time period in which electric power is pro-
vided to the heating element 2 and a second time period
in which the electric power provided to the heating ele-
ment 2 is switched off according to the present needs.
For example, when detecting a switching operation of
the electromechanical switch 4 by the control entity 5.2,
the control entity 5.2 may provide first switching informa-
tion for performing a power switching according to a first
duty cycle. Subsequently, e.g. after a certain period of
time, the control entity 5.2 may provide second switching
information for performing a power switching according
to a second duty cycle. For example, the first and second
duty cycles may be chosen such that the average power
providedto the heating element2 is reduced with increas-
ing cooking time.

[0034] AsshowninFig.2,thefunctionselectingmeans
6 may be adapted to switch the power control unit 5 on/off.
Thereby it is possible to active the power control unit 5
only in certain cases, e.g. when selecting a power effi-
ciency program. Said power efficiency program may be
suitable for cooking of food which should be treated with
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reduced heat impact, e.g. warming up, damp-air-cook-
ing, gentle baking, low-temperature cooking etc.

[0035] Preferably, the heating element 2 is a ring heat-
ing element used for providing heat to the oven cavity
1.1 for convection heating. In other words, the switching
of electric power based on the power control unit 5 is
performed during a convection heating program of the
oven, specifically an energy efficient convection heating
program.

[0036] According to embodiments, the oven may be
adapted to provide a top heat program and a top and
bottom heat program. At the top of the cavity only a single
heating element is arranged (whereas in state of the art
ovens two heating elements are arranged at the top side
of the oven cavity, a first high-power heating element for
providing top heat when choosing the top heat program
and a second low-power heating element for providing
top heat in case of top and bottom heat program). The
power control unit is adapted to power the single heating
element at the top of the oven cavity with pulsed electric
power when choosing top and bottom heat program in
order to reduce the heating power of said single heating
element. Thereby, itis not necessary to provide different
heating elements with different heating power at the top
of the cavity which significantly reduces the installation
effort.

[0037] Fig. 3 shows an example embodiment of the
monitoring entity 5.1 in closer detail. The input terminal
8 is coupled with the electric line 7 as shown in Fig. 2.
Thereby, the electric voltage of electric line 7 is applied
to the input terminal (230V AC in case of a closed elec-
tromechanical switch 4 and OV in case of an opened elec-
tromechanical switch 4). The monitoring entity 5.1 is
adapted to transform the high voltage information from
electric line 7 into low voltage information to be received
by the control entity 5.2. The control entity 5.2 may be
coupled with the output terminals 10 of the monitoring
entity 5.1. Apartfrom aninputcircuitry 5.1.1 and an output
circuitry 5.1.2 the monitoring entity 5.1 comprises an iso-
lating circuitry 5.1.3. Said isolating circuitry 5.1.3 may be,
for example, constituted by an optocoupler which trans-
fers information between two isolated circuits by using
light. In case that a voltage difference (e.g. AV=230V) is
received at the input terminals 8, the optocoupler is ac-
tivated, i.e. an optical transmitter coupled with the input
circuitry 5.1.1 may provide light to an optical receiver cou-
pled with the output circuitry 5.1.2 thereby causing a pro-
vision of an output voltage at the output terminals (e.g.
5V).

[0038] Fig. 4 shows an example embodiment of the
switching entity 5.3. The switching entity 5.3 may receive
switching information from the control entity 5.2 at input
terminal 11. The switching entity 5.3 may include switch-
ing means 5.3.1, for example, constituted by a relay or
atransistor. The switching status of said switching means
5.3.1 may be controlled by the voltage applied to the input
terminal 11. In case that the switching means 5.3.1 are
driven by a higher voltage than the voltage provided by
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the control entity 5.2, the switching entity 5.3 may com-
prise a darlington transistor circuitry 5.3.2 for protecting
the control entity 5.2 from too high voltage.

[0039] Fig. 5 shows an example temperature curve T
overtime t. Atthe beginning (start of the heating process),
the cavity 1.1 is heated up. After reaching an upper tem-
perature threshold Tup, the power control unit 5 is acti-
vated providing a pulsed electric power to the heating
element 2 by an appropriate control of the switching
means 5.3.1. For example, in a first period of time (t; -
t,), the heating element 2 is only powered with 25% of
the maximum power of the heating element 2. Said power
reduction may be obtained by a corresponding duty cycle
(25% switch on, 75% switch off). According to embodi-
ments, after point of time t,, the power may be further
reduced, e.g. the heating element 2 is only powered with
20% of the maximum power (20% switch on, 80% switch
off).

[0040] According to embodiments, the power control
unit 5 may be coupled with a door contact switch for re-
ceiving information regarding opening the oven door. In
case of opening the oven door, the pulsed power provi-
sion to the heating element 2 may be deactivated and
the heating element 2 may be powered with maximum
power in order to obtain a rapid heating up of the oven
cavity 1.1. After reaching the upper temperature thresh-
old Ty, the power control unit 5 may be activated again
in order to provide pulsed power provision to the heating
element 2.

[0041] Itshould be noted thatthe description and draw-
ings merely illustrate the principles of the proposed meth-
ods and systems. Those skilled in the art will be able to
implement various arrangements that, although not ex-
plicitly described or shown herein, embody the principles
of the invention.

List of reference numerals

[0042]

1 cooking appliance

1.1 cavity

2 heating element

3 temperature sensor

4 electromechanical switch

5 power control unit

51 monitoring entity

5.1.1  input circuitry

5.1.2  output circuitry

5.1.3 isolating circuitry

5.2 control entity

53 switching entity

5.3.1 switching means

5.3.2  darlington transistor circuitry
6 function selecting means
7 electric line

8 input terminal

9 input terminal
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1
1

T
T

0
1

up

10

output terminal
input terminal

temperature
upper voltage threshold

Claims

1.

Cooking appliance comprising:

- a heating element (2);

- a temperature sensor (3) being adapted to de-
rive a temperature (T) associated with the cook-
ing appliance (1);

- an electromechanical switch (4), said electro-
mechanical switch (4) being coupled with the
temperature sensor (3) for switching the electric
power provided to the heating element (2) de-
pending of the temperature (T) measured by the
temperature sensor (3); and

- a power control unit (5) comprising:

» a monitoring entity (5.1) being adapted to
receive information regarding the switching
operation of the electromechanical switch
4);

+ a control entity (5.2) being adapted to es-
tablish switching information based on in-
formation provided by the monitoring entity
(5.1), said switching information indicating
that a switching operation has been per-
formed by the electromechanical switch (4);
and

« switching entity (5.3) comprising switching
means (5.3.1) being electrically coupled
with the heating element (2) for providing
pulsed electrical power to the heating ele-
ment (2) based on said switching informa-
tion provided by the control entity (5.2).

Cooking appliance according to claim 1, wherein the
control entity (5.2) is adapted to trigger the switching
entity (5.3) to start a pulsed electric power provision
to the heating element (2) after said switching infor-
mation has been provided.

Cooking appliance according to claim 2, wherein the
power control unit (5) is adapted to limit the average
heating power provided to the heating element (2)
by said pulsed electric power provision.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the control entity (5.2) is
adapted to vary the pulse width of the pulsed elec-
trical power provided to the heating element (2) by
defining the duty cycle of the switching operation of
the switching entity (5.3).
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Cooking appliance according to claim 4, wherein the
control entity (5.2) is adapted to reduce the duty cycle
of the switching operation of the switching entity (5.3)
with increasing cooking time.

Cooking appliance according to claim 4 or 5, wherein
the control entity (5.2) is adapted to reduce the duty
cycle of the switching operation stepwise with in-
creasing cooking time, wherein in a first period of
time, the heating element (2) is powered using a re-
duced first duty cycle value and in a second period
of time, the heating element (2) is powered using a
reduced second duty cycle value wherein the than
the second duty cycle value is lower than the first
duty cycle value.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the pulsed electrical power
is provided to the heating element (2) only in case
of selecting a power efficiency program.

Cooking appliance according to anyone of the pre-
ceding claims, the cooking appliance (1) being a bak-
ing oven or a hob.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the heating element (2) is a
ring heating element of a convection oven.

Cooking appliance according to claim 8, wherein the
baking oven comprises a single first heating element
for providing top heat and a second heating element
for providing bottom heat, the baking oven being
adapted to control power provision to the first heating
element by means of the power control unit (5) in
case of providing top and bottom heat at the same
time.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the temperature sensor (3)
is a capillary tube.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the switching means (5.3.1)
are constituted by an electrically controllable switch,
specifically a relay.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the control entity (5.2) com-
prises a microprocessor.

Cooking appliance according to anyone of the pre-
ceding claims, wherein the switching means (5.3.1)
ofthe power control unit (5) are includedin an electric
line (7) coupling function selecting means (6) and
the heating element (2) of the cooking appliance (1).

Method for controlling a cooking appliance (1), the
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cooking appliance (1) comprising a heating element
(2), atemperature sensor (3) being adapted to derive
a temperature (T) associated with the cooking appli-
ance (1), an electromechanical switch (4), said elec-
tromechanical switch (4) being coupled with the tem-
perature sensor (3) for switching electric power pro-
vided to the heating element (2) depending of the
temperature (T) measured by the temperature sen-
sor (3) and a power control unit (5) including a mon-
itoring entity (5.1), a control entity (5.2) and switching
entity (5.3), wherein the power control unit (5) per-
forms the steps of:

- receive information regarding the switching op-
eration of the electromechanical switch (4) by
the monitoring entity (5.1);

- establishing, by the control entity (5.2), switch-
ing information based on information provided
by the monitoring entity (5.1), said switching in-
formation indicating that a switching operation
has been performed by the electromechanical
switch (4); and

- providing, by the switching entity (5.3), pulsed
electrical power to the heating element (2) based
on switching information provided by the control
entity (5.2).
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