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(54) Oven and method for its operation

(57)  The invention relates to an oven (1), especially
to a domestic oven, with a cooking cavity (2), wherein
radiant heating means (3) are arranged in the cavity (2)
for grilling food placed in the cavity (2). To improve the
grilling performance the invention is characterized in that

fan means (4) are arranged in the cavity (2) for generating
a slow air flow (5) within the cavity (2), wherein the air
flow (5) is low enough not to influence significantly the
radiation heat (6) of the grill means (3). Furthermore, the
invention relates to a method for operating such an oven.
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Description

[0001] The invention relates to an oven, especially to
a domestic oven, with a cooking cavity, wherein grill
means are arranged in the cavity for grilling food placed
in the, cavity. Furthermore, the invention relates to a
method for operating such an oven.

[0002] Ovens of this kind are well known in the art and
useful for an effective grilling of food placed in the cavity
of the oven. The grill function used today does not use
any convective movement of the air in the oven cavity.
On the contrary, it is aimed that the heat is transferred
almost to 100 % to the food by radiation to obtain a good
grilling result. When the grill is used in this way, the top
part of the oven is heated by radiation and most impor-
tantly by natural convection around the grill element, as
long as it is mounted inside the cavity.

[0003] In distinction to hot air ovens the heat is trans-
ferred during the grilling operation mainly by radiation,
which is beneficial in some cases. In the case of a hot-
air cooking operation air is heated and fed to the food in
the cavity.

[0004] The grill element will normally reach a surface
temperature above 500 to 600 °C. Consequently, the
temperature of the cavity roof can easily reach more than
4000450 °C. Below the grill the air is only heated slowly,
because the natural convection primarily occurs around
the grill element. Therefore, the air in the lower part of
the oven is only heated slowly by a combination of con-
duction in the air and heating from the walls and bottom
that’ are heated by the radiation from the grill. Therefore,
the food is mainly heated by radiation from the grill ele-
ment.

[0005] Due to the quite high temperatures of the roof
of the cavity during grilling operation it is problematic to
cover the inside of the cavity with a non-stick coating
which normally cannot bear temperatures above 325 °C.
[0006] Therefore, itis an object of the invention to pro-
vide an oven, especially a domestic oven, which allows
an effective grilling operation but makes sure that the
maximum temperature of the roof of the oven does not
exceed a temperature at which the use of a usual non-
stick coating would not be possible. Furthermore, the ef-
ficiency of the grilling operation has to be improved.
[0007] The solution of this object according to the in-
vention relating to an oven is characterized in that fan
means are arranged in the cavity for generating a slow
air flow within the cavity, wherein the air flow is low
enough not to influence significantly the radiation heat of
the grill means.

[0008] The air flow produced by the fan means is to be
"low", i. e. it is not comparable to the air flow used in hot-
air ovens. Consequently, the radiation heat effect should
be maintained substantially. The heat brought into the
food is aimed to be at least 75 % due to radiation. In the
case of hot-air ovens the main heat introduction into the
food is done by convection of the hot air and not by ra-
diation.
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[0009] More specifically, the fan means are adjustable
to having a fan rotating with a speed between 50 rpm
and 1,000 rpm. Compared with the fan employed for a
hot-air oven, which usually operates at a speed between
1,500 and 2,500 rpm, the fan speed according to the
present invention is relatively low, i. e. at a maximum of
about 66 % of the minimum speed of a fan used for hot-
air applications. Preferably, the fan means are adjustable
to having the fan rotating with a speed between 200 rpm
and 600 rpm.

[0010] As can be seen, a.relatively low air flow is pro-
duced according to the present invention.

[0011] The fan means can be arranged at a reverse
side of the cavity, opposite to a door of the cavity. Fur-
thermore, the grill means can be arranged in a top region
(roof region) of the cavity.

[0012] Preferably, the grillmeans are formed by a heat-
ing coil which extends in a plane. Usually, the grill means
are an electrical heating element.

[0013] The method for operating an oven, especially
of a domestic oven, employs an oven with a cooking cav-
ity, wherein grill means are arranged in the cavity for grill-
ing food placed in the cavity. The method is characterized
in that an air flow is generated by fan means, which are
arranged in the cavity, wherein the air flow is low enough
not to influence significantly the radiation heat of the grill
means.

[0014] Preferably, the fan of the fan means is operated
at a speed between 50 rpm and 1,000 rpm, most prefer-
ably at a speed between 200 rpm and 600 rpm.

[0015] The present invention thus describes a com-
bined use of the grill element of the oven with afan mount-
ed preferably at the back wall of the oven cavity, operated
at a speed preferably between 50 and 800 rpm. Such a
fan is normally present in a convection oven and is nor-
mally also equipped with a ringshaped heating element,
to provide hot air for the convection cooking mode. Hot
air cooking normally involves a fan speed of 1,500 to
2,500 rpm, but at this high speed the grill element is
cooled to such adegree thatthe heatis mainly transferred
by convection, which is aimed for in the case of a hot-air
oven.

[0016] However, by lowering the speed the invention
has observed the following beneficial effect: The roof of
the oven is no longer heated by the cushion of hot air
from the natural convection around the grill element; the
grill elementiis still hot enough to make sure that the main
heat transfer to the food is done by radiation. The slow
air speed resulting from the slow fan ensures that a more
even distribution of the air temperature is obtained. This
in fact improves the result of the grilling compared to nor-
mal grill mode as the gentle convection provides an extra
heat transfer without drying the surface excessively. In
addition the grill effect becomes more uniformly distrib-
uted.

[0017] The slow fan moves the air heated by the grill
element away from the roof, and thereby roof tempera-
tures of less than 325 °C can be maintained even with



3 EP 1 947 393 A1 4

grill element surface temperatures up to 550 °C.

[0018] Consequently, the invention has the following
advantages:
[0019] The grilling effect is distributed more evenly on

the food as itis a combination of radiation and convection,
but with a large percentage of it from radiation.

[0020] The maximum temperature in the roof of the
oven and on the top part of the walls is reduced to below
325 °C for an oven centre air temperature setting of 250
°C, making the use of non-stick coatings with tempera-
ture limits in this range inside the cavity possible.
[0021] The grilling performance of a household oven
grill is thus improved significantly.

[0022] Inthe drawings an embodiment of the invention

is depicted.

Fig.1  shows schematically a cross-sectional side
view of a domestic oven,

Fig.2 shows the cavity of the oven in view "A" accord-
ing to fig. 1 with a fan standing still (static grill
mode) and

Fig. 3  shows the cavity of the oven in view "A" accord-
ing tofig. 1 with rotating fan (slow fan grillmode).

[0023] Fig. 1showsadomesticoven 1.lthasacooking

cavity 2 which can be opened by a door 9 to put food into
the cavity 2 and to take cooked food out of it. The oven
1 is equipped with grill means 3. The grill means are a
heating coil 11 which are arranged in the top region 10
(roof region) of the cavity 2. Opposite to the door 9, the
cavity 2 has a reverse side 8. Here, fan means 4 are
arranged. The fan means 4 have afan 7 which is mounted
onashaft 12, whichinturnis driven by an electrical motor
13.

[0024] The view "A" according to fig. 1 is shown in fig.
2. Here the fan 7 is not moving. The grill means 3 are on
power so thatradiation heat 6is generated which is shown
in fig. 2 only schematically.

[0025] The operation according to the invention is de-
picted in fig. 3. Here the fan 7 is rotating around the axis
14. Thus, a slow air flow 5 is generated which is indicated
by arrows.

[0026] According to the invention the fan means 4 are
arranged in the cavity 2 for generating the slow air flow
5 within the cavity 2, wherein the air flow 5 is low enough
not to influence significantly the radiation heat 6 of the
grill means 3. Specifically, the fan 7 rotates with a revo-
lution which is relatively low compared with usual oper-
ation in hot-air ovens. Here, the speed of the fan 7 is at
a maximum of 1,000 rpm, preferably significantly below
that value.

[0027] The slow air flow 5 thus cools the roof of the
cavity 2 in such a way that the maximum temperature is
approximately below 325 °C. This allows the coating of
the inside of the cavity with a non-stick cover which fa-
cilitates to keep the inside of the cavity 2 clean.
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[0028] Also, the efficiency of the grilling operation is
improved. The heat is better distributed, but without hav-
ing an effect as known from hot-air applications. On the
contrary the major part of the heat introduction is done
by radiation, so that the food in the cavity is grilled.
[0029] It is possible to connect the motor 13 with a
control unit so that a desired speed of the fan 7 can be
adjusted and maintained. It is possible to input the de-
sired revolution of the fan. First suitable effects are ob-
tained when the fan 7 rotates with a speed of 50 rpm.
This speed is not comparable with that one necessary to
establish a hot-air mode.

Reference Numerals
[0030]

Oven (domestic oven)
Cavity

Grill means
Fan means
Slow air flow
Radiation heat
Fan

Reverse side
9 Door

10  Top region

11 Heating coil

O~NO OO~ WON -

12  Shaft
13  Motor
14  Axis
Claims

1. Oven (1), especially domestic oven, with a cooking
cavity (2), wherein grill means (3) are arranged in
the cavity (2) for grilling food placed in the cavity (2),
characterized in that
fan means (4) are arranged in the cavity (2) for gen-
erating a slow air flow (5) within the cavity (2), where-
in the air flow (5) is low enough not to influence sig-
nificantly the radiation heat (6) of the grill means (3).

2. Oven according to claim 1, characterized in that
the fan means (4) are adjustable to having a fan (7)
rotating with a speed between 50 rpmand 1,000 rpm.

3. Oven according to claim 2, characterized in that
the fan means (4) are adjustable to having the fan
(7) rotating with a speed between 200 rpm and 600
rpm.

4. Oven according to atleast one of claims 1 till 3, char-
acterized in that the fan means (4) are arranged at
areverse side (8) of the cavity (2), opposite to a door
(9) of the cavity (2).
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Oven according to at least one of claims 1 till 4, char-
acterized in that the grill means (3) are arranged in
a top region (10) of the cavity (2).

Oven according to at least one of claims 1 till 5, char-
acterized in that the grill means (3) are formed by
a heating coil (11) which extends in a plane.

Oven according to at least one of claims 1 till 6, char-
acterized in that the grill means (3) are an electrical
heating element.

Method for operating an oven (1), especially a do-
mestic oven, which has a cooking cavity (2), wherein
grill means (3) are arranged in the cavity (2) for grill-
ing food placed in the cavity (2),

characterized in that

an air flow (5) is generated by fan means (4), which
are arranged in the cavity (2), wherein the air flow
(5) is low enough not to influence significantly the
radiation heat (6) of the grill means (3).

Method according to claim 8, characterized in that
afan (7) of the fan means (4) is operated at a speed
between 50 rpm and 1,000 rpm.

Oven according to claim 9, characterized in that
the fan (7) ofthe fan means (4) is operated at a speed
between 200 rpom and 600 rpm.
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