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Description

[0001] The present invention relates generally to the
field of baking and/or cooking ovens. More specifically,
the present invention is related to a baking and/or cooking
oven with reduced energy consumption.

BACKGROUND OF THE INVENTION

[0002] Baking and/or cooking ovens for preparing food
are well known in prior art. Recent trends in developing
baking and/or cooking ovens tend to reduce the energy
consumption. There are different starting points for re-
ducing the energy consumption of a baking and/or cook-
ing oven, e.g. enhancing the thermal insulation of the
oven cavity, using the residual heat of the heating ele-
ments etc..
[0003] Document AT 377 074 B discloses all features
of the preamble of claims 1 and 5 and discloses a baking
and grill device. The cavity of the baking and grill device
comprises three heating elements, wherein - depending
on the status of the switches- two heating elements are
connected in parallel and a further heating element is
connected in series with said parallel connection.
[0004] European Patent Application EP 0 084 006 A1
discloses an electric oven. The oven comprises multiple
heating elements which are connected in parallel.
[0005] Documents JP 2009 287886 A and EP 1 083
773 A2 disclose a pair of electric heating elements which
are connected in parallel and a further heating element
which is connected in series with said parallel connection.
[0006] Document US 6,812,433 B1 discloses a no pre-
heat system for a cooking appliance by using a certain
heating cycle.
[0007] Document US 4,065,659 A discloses a food
processing oven. The oven comprises multiple heating
elements which can be powered according to different
modes. During a slow cook cycle, a diode or resistor is
included in the circuitry in order to reduce the output pow-
er of the heating elements.
[0008] A drawback of baking and/or cooking ovens with
reduced energy consumption is that those baking and/or
cooking ovens are quite expensive because of technical
effort.

SUMMARY OF THE INVENTION

[0009] It is an objective of embodiments of the inven-
tion to provide for a technically simple and inexpensive
baking and/or cooking oven with low energy consumption
and a method for operating a baking and/or cooking oven
with reduced energy consumption. 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 as defined by the claims can be freely combined
with each other.
[0010] According to a first aspect of the invention, the

invention relates to a baking and/or cooking oven com-
prising at least a first, a second and a third heating ele-
ment for heating a cavity of the oven, wherein the third
heating element is connected in series with the first and
the second heating element.
[0011] The main advantage of the serial connection of
the third heating element with the first and the second
heating element is, that the heating elements are oper-
ated at a power lower than the nominal power of said
heating elements because the input voltage of the oven
is divided, wherein a first portion of the input voltage drops
at the first and the second heating element and a second
portion of the input voltage drops at the third heating el-
ement.
[0012] According to the invention, the first and the sec-
ond heating elements are connected in parallel. Thereby,
the voltage drop across the first and second heating el-
ement is nearly equal and the first portion of the input
voltage drops at the parallel connection and the remain-
ing portion of the input voltage applies at the third heating
element. According to the invention, the portions of the
input voltage applying at the respective heating elements
are lower than the nominal voltage of said heating ele-
ments.
[0013] According to the invention, the first heating el-
ement is an upper heating element, i.e. the upper heating
element is situated at the top of the oven cavity.
[0014] According to the invention, the second heating
element is a lower heating element, i.e. the lower heating
element is situated at the bottom of the oven cavity.
[0015] According to the invention, the third heating el-
ement is a grill heating element. Preferably, said grill
heating element is also located at the top of the oven
cavity.
[0016] According to preferred embodiments, the entire
circuit comprising the parallel connection of the first and
the second heating element in series with the third heat-
ing element is adapted to be supplied with a voltage of
230V AC. The nominal voltage of the first, second and
third heating element may also be 230V AC. Due to the
splitting of the input voltage at the series connection of
the third heating element and the first and second heating
elements, said heating elements are applied with a volt-
age below 230V AC and thereby operated below their
nominal power.
[0017] According to an example, the first heating ele-
ment and/or the second heating element is located within
the oven cavity. Thereby a direct heating of the oven
cavity may be obtained which also enhances the power
efficiency.
[0018] According to preferred embodiments, the first
heating element is located next to the third heating ele-
ment. For example, the first and the third heating element
are located at the top of the oven cavity thereby providing
an upper heat to the food to be baked.
[0019] According to the invention, the oven is adapted
to operate the first and second heating elements below
their nominal electrical power. Thereby, the energy loss
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due to heat radiation is reduced because the preheating
of the baking and/or cooking oven takes a longer time in
comparison to driving the first and the second heating
elements at nominal power. Thus, the mean temperature
during preheating is lowered resulting in a reduced en-
ergy loss, because that energy loss is directly proportion-
al with the oven temperature. According to one embod-
iment, only during preheating, the first and second heat-
ing elements are operated in series to the third heating
element. However, it is preferred to operate the backing
oven during preheating as well as during the cooking
period in said series connection.
[0020] According to the invention, the oven is adapted
to operate the third heating element below its nominal
electrical power. Thereby, the energy loss due to heat
radiation is reduced because the preheating of the baking
and/or cooking oven takes a longer time in comparison
to driving the third heating element at nominal power.
Thus, the mean temperature during preheating is low-
ered resulting in a reduced energy loss, because that
energy loss is directly proportional with the oven temper-
ature.
[0021] According to a further aspect, the invention re-
lates to a method for operating a baking and/or cooking
oven comprising at least a first, a second and a third
heating element for heating a cavity of the baking and/or
cooking oven, wherein the third heating element is oper-
ated in series to the first and the second heating element.
[0022] The main advantage of operating the third heat-
ing element in series with the first and the second heating
element is, that the heating elements are operated at a
power lower than the nominal power of said heating el-
ements because the input voltage of the oven is divided,
wherein a first portion of the input voltage drops at the
first and the second heating element and a second por-
tion of the input voltage drops at the third heating element.
[0023] According to the invention, the first and the sec-
ond heating element are operated in parallel.
[0024] According to preferred embodiments, the entire
circuit comprising the parallel connection of the first and
the second heating element in series with the third heat-
ing element is supplied with a voltage of 230V AC. Pref-
erably, all heating elements comprise a nominal voltage
of 230V AC. Due to the splitting of the input voltage, the
heating elements are operated below their nominal volt-
age.
[0025] According to the invention, the first and second
heating elements are operated below their nominal elec-
trical power. Due to the splitting of the input voltage, the
first and second heating elements are operated below
their nominal voltage and therefore below their nominal
power which leads to an enhanced energy efficiency.
[0026] According to the invention, the third heating el-
ement is operated below its nominal electrical power.
Due to the splitting of the input voltage, the third heating
element is operated below its nominal voltage and there-
fore below its nominal power which leads to an enhanced
energy efficiency.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] 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 drawing, in which:

Fig. 1 shows a schematic diagram of a baking and/or
cooking oven according to the invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0028] 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.
[0029] Fig. 1 illustrates a baking and/or cooking oven
1 by means of a schematic diagram. The baking and/or
cooking oven 1 comprises on oven cavity 2 which is
adapted to receive the food to be cooked and/or baked.
The baking and/or cooking oven 1 comprises a first, a
second and a third heating element 3, 4, 5 for heating
the oven cavity 2. The first, second and third heating el-
ement 3, 4, 5 may be heating elements separated from
each other, i.e. the heating elements may be situated at
different locations within the oven cavity 2.
[0030] In preferred embodiments, the first heating el-
ement 3 is the upper heating element located at the top
of the oven cavity 2, the second heating element 4 is the
lower heating element located at the bottom of the oven
cavity 2 and the third heating element 5 is a grill heating
element which is preferably located also at the top of the
oven cavity 2.
[0031] The heating elements 3, 4, 5 are electrically
connected to an electrical input 6 for connecting the bak-
ing and/or cooking oven 1 via a thermostat 7 and a ther-
mal cut out 8 with an electrical power source, e.g. the
domestic mains supply. The baking and/or cooking oven
1 may also comprise an oven selector switch 9 for switch-
ing the baking and/or cooking oven 1 on/off and/or for
operating the baking and/or cooking oven 1 at different
programs. Preferably, the baking and/or cooking oven 1
may be adapted to be operated with an electric voltage
of 230V AC.
[0032] In order to improve the energy consumption of
the baking and/or cooking oven 1, the third heating ele-
ment 5 is connected in series to the first heating element
3 and the second heating element 4. Thereby the input
voltage of 230V AC drops along the series connection of
the first heating element 3 and the third heating element
5, respectively, the second heating element 4 and the
third heating element 5. The first, the second and the
third heating element 3, 4, 5 may be adapted to be driven
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each at a nominal voltage of 230V AC in order to achieve
their nominal power. Due to the series connection of the
first heating element 3 and the third heating element 5,
respectively, the second heating element 4 and the third
heating element 5, each heating element is operated with
a voltage below the nominal voltage, i.e. a voltage lower
than 230V AC. Since the voltage dropped over the heat-
ing elements 3, 4, 5 is lower than the voltage necessary
to achieve the nominal power of the heating elements,
the heating elements 3, 4, 5 are driven below their nom-
inal power.
[0033] According to the invention, the voltage drop at
the heating element 5 (grill element) is between 100V
and 120V, preferably ∼110V. Thus, the voltage drop over
the first and second heating element 3, 4 is between 110V
and 130V. As a result, none of the heating elements
reaches the state of incandescence during heating the
oven cavity 2.
[0034] According to the invention, the first and the sec-
ond heating element 3, 4 are interconnected in parallel
and the third heating element 5 is interconnected in series
with said parallel connection. In other words, first electri-
cal connectors of the first and second heating elements
are coupled and second electrical connectors of the first
and second heating element are coupled, wherein a first
electrical connector of the third heating element is cou-
pled with said second electrical connectors of the first
and second heating element. So, the first and the second
heating element 3, 4 are driven with the same voltage,
namely the residual voltage V| | = Vin - VHE5, wherein Vin
is the input voltage and VHE5 is the voltage drop at the
third heating element 5.
[0035] In preferred embodiments, the first heating el-
ement 3 may have a nominal power consumption of 800
W driven by a voltage of 230V AC, the second heating
element 3 may have a nominal power consumption of
1000 W driven by a voltage of 230V AC and the third
heating element 5 may have a nominal power consump-
tion of 1650 W driven by a voltage of 230V AC. Due to
connecting the third heating element 5 in series with the
first and the second heating element 3, 4, the power con-
sumption of the oven may be reduced significantly. Said
reduced energy consumption leads on the one hand to
an increased period of time for preheating the oven cavity
2 and an increased cooking time, but, on the other hand,
to a reduced loss of heat (heating the environment of the
baking and/or cooking oven 1). Experiments of the ap-
plicant show, that the percentage of heat inside the oven
cavity 2 is increased from 45% (driving the heating ele-
ments 3, 4, 5 at their nominal power) to 73.4%, because
the energy loss of the baking and/or cooking oven 1 is
directly proportional with the oven cavity temperature and
the mean value of the temperature within the oven cavity
is lowered according to the invention.

List of reference numerals

[0036]

1 baking and/or cooking oven
2 oven cavity
3 first heating element
4 second heating element
5 third heating element
6 electrical input
7 thermostat
8 thermal cut out
9 oven selector switch

Vin input voltage
V|| voltage of parallel connection
VHE5 voltage of third heating element

Claims

1. Baking and/or cooking oven comprising at least a
first, a second and a third heating element (3, 4, 5)
for heating a cavity (2) of the oven, wherein the third
heating element (5) is connected in series with the
first and the second heating element (3, 4) and the
first and the second heating elements (3, 4) are con-
nected in parallel,
wherein the oven (1) is adapted to operate the first,
second and third heating elements (3, 4, 5) below
their nominal electrical power,
wherein the first heating element (3) is an upper heat-
ing element, the second heating element (4) is a low-
er heating element and the third heating element (5)
is a grill heating element and characterized in that
the voltage drop at the third heating element (5) is
between 100V and 120V, the voltage drop over the
first and second heating element (3, 4) is between
110V and 130V such that none of the heating ele-
ments (3, 4, 5) reach the state of incandescence dur-
ing heating the oven cavity (2) .

2. Baking and/or cooking oven according to claim 1,
wherein the entire circuit comprising the parallel con-
nection of the first and the second heating element
(3, 4) in series with the third heating element (5) is
adapted to be supplied with a voltage of 230V AC.

3. Baking and/or cooking oven according to one of the
preceding claims, wherein the first heating element
(3) and/or the second heating element is located
within the oven cavity (2).

4. Baking and/or cooking oven according to one of the
preceding claims, wherein the first heating element
(3) is located at the top of the oven cavity (2) next to
the third heating element (5).

5. Method for operating a baking and/or cooking oven
according to one of claims 1-4 wherein the third heat-
ing element (5) is operated in series to the first and
the second heating element (3, 4) and the first and
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the second heating elements (3, 4) are operated in
parallel, wherein the first, second and third heating
elements (3, 4, 5) are operated below their nominal
electrical power and wherein the voltage drop at the
third heating element (5) is between 100V and 120V,
the voltage drop over the first and second heating
element (3, 4) is between 110V and 130V such that
none of the heating elements reach the state of in-
candescence during heating the oven cavity (2).

6. Method according to claim 6, wherein the entire cir-
cuit comprising the parallel connection of the first
and the second heating element (3, 4) in series with
the third heating element (5) is supplied with a volt-
age of 230V.

Patentansprüche

1. Back- und/oder Garofen, umfassend mindestens ein
erstes, ein zweites und ein drittes Heizelement (3,
4, 5) zum Heizen eines Innenraums (2) des Ofens,
wobei das dritte Heizelement (5) in Reihe mit dem
ersten und dem zweiten Heizelement (3, 4) geschal-
tet ist und das erste und das zweite Heizelement (3,
4) parallel geschaltet sind,
wobei der Ofen (1) angepasst ist, das erste, das
zweite und das dritte Heizelement (3, 4, 5) unterhalb
ihrer elektrischen Nennleistung zu betreiben,
wobei das erste Heizelement (3) ein oberes Heize-
lement ist, das zweite Heizelement (4) ein unteres
Heizelement ist und das dritte Heizelement (5) ein
Grill-Heizelement ist, und
dadurch gekennzeichnet, dass
der Spannungsabfall am dritten Heizelement (5) zwi-
schen 100 V und 120 V beträgt, der Spannungsabfall
über dem ersten und dem zweiten Heizelement (3,
4) zwischen 110 V und 130 V beträgt, sodass keines
der Heizelemente (3, 4, 5) während des Heizens des
Ofen-Innenraums (2) den Zustand der Inkandes-
zenz erreicht.

2. Back- und/oder Garofen nach Anspruch 1, wobei der
gesamte Schaltkreis, der die Parallelschaltung des
ersten und des zweiten Heizelements (3, 4) in Reihe
mit dem dritten Heizelement (5) umfasst, angepasst
ist, mit einer Spannung von 230 V Wechselstrom
versorgt zu werden.

3. Back- und/oder Garofen nach einem der vorherge-
henden Ansprüche, wobei sich das erste Heizele-
ment (3) und/oder das zweite Heizelement im Ofen-
Innenraum (2) befinden.

4. Back- und/oder Garofen nach einem der vorherge-
henden Ansprüche, wobei sich das erste Heizele-
ment (3) an der Oberseite des Ofen-Innenraums (2)
neben dem dritten Heizelement (5) befindet.

5. Verfahren zum Betreiben eines Back- und/oder Gar-
ofens nach einem der Ansprüche 1-4, wobei das drit-
te Heizelement (5) in Reihe zu dem ersten und dem
zweiten Heizelement (3, 4) betrieben wird und das
erste und das zweite Heizelement (3, 4) parallel be-
trieben werden, wobei das erste, das zweite und das
dritte Heizelement (3, 4, 5) unterhalb ihrer elektri-
schen Nennleistung betrieben werden und wobei der
Spannungsabfall am dritten Heizelement (5) zwi-
schen 100 V und 120 V beträgt, der Spannungsabfall
über dem ersten und dem zweiten Heizelement (3,
4) zwischen 110 V und 130 V beträgt, sodass keines
der Heizelemente während des Heizens des Ofen-
Innenraums (2) den Zustand der Inkandeszenz er-
reicht.

6. Verfahren nach Anspruch 6, wobei der gesamte
Schaltkreis, der die Parallelschaltung aus dem ers-
ten und dem zweiten Heizelement (3, 4) in Reihe mit
dem dritten Heizelement (5) umfasst, mit einer Span-
nung von 230 V versorgt wird.

Revendications

1. Four de rôtissage et/ou de cuisson comportant au
moins un premier, un deuxième et un troisième élé-
ment chauffant (3, 4, 5) servant à chauffer une cavité
(2) du four, le troisième élément chauffant (5) étant
branché en série avec le premier et le deuxième élé-
ment chauffant (3, 4) et le premier et le deuxième
élément chauffant (3, 4) étant branchés en parallèle,
le four (1) étant prévu pour faire fonctionner les pre-
mier, deuxième et troisième éléments chauffants (3,
4, 5) en-dessous de leur puissance électrique nomi-
nale, le premier élément chauffant (3) étant un élé-
ment chauffant supérieur, le deuxième élément
chauffant (4) étant un élément chauffant inférieur et
le troisième élément chauffant (5) étant un élément
chauffant de grill et caractérisé en ce que la chute
de tension au niveau du troisième élément chauffant
(5) est comprise entre 100 V et 120 V, la chute de
tension sur le premier et le deuxième élément chauf-
fant (3, 4) est comprise entre 110 V et 130 V de telle
façon qu’aucun des éléments chauffants (3, 4, 5)
n’atteigne l’état d’incandescence pendant le chauf-
fage de la cavité (2) du four.

2. Four de rôtissage et/ou de cuisson selon la reven-
dication 1, l’ensemble du circuit qui comporte le bran-
chement en parallèle du premier et du deuxième élé-
ment chauffant (3, 4) en série avec le troisième élé-
ment chauffant (5) étant prévu pour être alimenté
avec une tension de 230 V alternatifs.

3. Four de rôtissage et/ou de cuisson selon l’une des
revendications précédentes, le premier élément
chauffant (3) et/ou le deuxième élément chauffant
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étant situés à l’intérieur de la cavité (2) du four.

4. Four de rôtissage et/ou de cuisson selon l’une des
revendications précédentes, le premier élément
chauffant (3) étant situé au sommet de la cavité (2)
du four près du troisième élément chauffant (5).

5. Procédé pour faire fonctionner un four de rôtissage
et/ou de cuisson selon l’une des revendications 1 à
4, le troisième élément chauffant (5) étant mis en
fonctionnement en série par rapport au premier et
au deuxième élément chauffant (3, 4) et le premier
et le deuxième élément chauffant (3, 4) étant mis en
fonctionnement en parallèle, les premier, deuxième
et troisième éléments chauffants (3, 4, 5) étant mis
en fonctionnement en-dessous de leur puissance
électrique nominale et la chute de tension au niveau
du troisième élément chauffant (5) étant comprise
entre 100 V et 120 V, la chute de tension sur le pre-
mier et le deuxième élément chauffant (3, 4) étant
comprise entre 110 V et 130 V de telle façon
qu’aucun des éléments chauffants n’atteigne l’état
d’incandescence pendant le chauffage de la cavité
(2) du four.

6. Procédé selon la revendication 6, l’ensemble du cir-
cuit qui comporte le branchement en parallèle du
premier et du deuxième élément chauffant (3, 4) en
série avec le troisième élément chauffant (5) étant
alimenté avec une tension de 230 V.
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