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(67)  Akitchen oven comprising: a cooking compart-
ment (2), a ventilation compartment (10) behind said
cooking compartment (2); a cover (7) separating the
cooking compartment (2) and the ventilation compart-
ment (10); at least one electrical resistor (12) arranged
within said ventilation compartment (10); atleast two fans
(11a; 11b) arranged within said ventilation compartment
(10) and designed to simultaneously move with opposite

KITCHEN OVEN WITH COUNTER-ROTATING FANS

circular motions, thereby generating a fluid circulation
inside the ventilation compartment (10) between inlet
openings, which are in front of said fans (11a; 11b), and
outlet openings, which are radially offset from said fans
(11a; 11b); wherein the ventilation compartment (10) is
a single volume and the total surface of the outlet open-
ings is smaller than the total surface of the inlet openings.
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Description

Field of application

[0001] The present invention relates to the field of
kitchen ovens of the type intended for cooking food, and
in particular it relates to a cooking oven for domestic ap-
plications designed to allow cooking viands inserted in
its cooking compartment.

Prior art

[0002] It is well known that the market of household
offers ovens providing both a conventional cooking mode
and a ventilated cooking mode.

[0003] The conventional oven cooks viands by irradi-
ation, i.e. by letting the heat propagate without forcing air
to move. Therefore, the conventional oven cooks more
slowly and gradually.

[0004] The ventilated oven cooks instead with the aid
of afan, which promotes air circulation inside the cooking
compartment propagating the heat by convection, uni-
formly inside the oven. The ventilated oven thereby en-
sures to cookfood homogeneously, uniformly and more
rapidly.

[0005] The ventilated ovens proposed on the market
have in some cases two or more fans. The use of only
one fan, in fact, tends to stratify the heat centrally in the
cooking compartment. On the contrary, the use of two
fans, which are operated simultaneously and with the
same direction of rotation, allows to obtain a even more
homogeneous heat propagation and, as a consequence,
a better cooking of the food.

[0006] Even though ventilated ovens substantially
meet the current needs of the sector, they can still be
improved, in particular in terms of the homogeneous dis-
tribution of heat inside the oven compartment.

[0007] The Applicanthasindeed made accurate meas-
urements of the temperature reached in different points
of the cooking compartment, thereby highlighting consid-
erable differences even in double-fan ovens. The Appli-
cant hypothesized that such difficulties of uniform distri-
bution of heat inside the oven depend on the parallele-
piped geometry thereof, which is unlikely to be passed
through in an uniform manner by the centrifugal motion
with the same direction provided by the two - or more -
fans. For this reason, in the peripheral areas of the oven
the temperature is lower than that recorded in the central
area.

[0008] The technical problem underlying the present
invention is thus to produce a kitchen oven which solves
the previously reported limits of the prior art, and in par-
ticular that can optimize the distribution of heat inside the
oven, thereby allowing to reach a homogeneous temper-
ature in every area of the oven.
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Summary of the invention

[0009] The above-mentioned technical problem is
solved by a kitchen oven comprising:

a cooking compartment delimited by a lower panel,
a first lateral panel and a second lateral panel oppo-
site to the first one, an upper panel and a rear surface
opposite to a front opening;

a ventilation compartment behind said cooking com-
partment;

acover separating the cooking compartmentand the
ventilation compartment, said cover having inlet
openings and outlet openings for air;

at least one electrical resistor arranged within said
ventilation compartment;

at least two fans arranged within said ventilation
compartment and designed to simultaneously move
with opposite circular motions, thereby generating a
fluid circulation inside the ventilation compartment
between the inlet openings, which are in front of said
fans, and the outlet openings, which are radially off-
set from said fans;

wherein the ventilation compartment is a single vol-
ume and the total surface of the outlet openings is
smaller than the total surface of the inlet openings,
so that the fluid circulation generated by the opposite
circular motions of the fans creates a positive pres-
sure inside said ventilation compartment.

[0010] The oven has a ventilation system - defined by
the fans, by the perforated cover over them, by the outlet
openings and by the electrical resistor - which is designed
to obtain a remarkably homogeneous distribution of heat.
[0011] Said surprising result, observed by the Appli-
cant using temperature tests in different points of the
cooking compartment, is obtained due to the counter-
rotating motion of the fans, to the electrical resistor and
to the modulation of the outlet and inlet openings for air,
which define a uniform convective flow.

[0012] Infact, the opposite motion of the two fans com-
pensates for the flow asymmetries due to the direction
of rotation. Moreover, the difference in extension be-
tween the inlet openings and the outlet openings produc-
es an overpressure inside the ventilation compartment
which causes a strong outlet flow, thereby conducting
hot air so as to invade the cooking compartment in a
homogeneous manner, diffusing heat even in the most
peripheral areas.

[0013] Preferably, the electrical resistor is entirely in
an area between the two fans, even more preferably mid-
way between the latter. This expedient, which differs from
the typical use of a electrical resistor inside each fan,
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advantageously fits the proposed architecture thereby
limiting the costs of production and operation, whilst en-
suring the desired result of uniform heat distribution.
[0014] In particular, said electrical resistor may have a
circular shape and is centered on a parallel axis which
is intermediate with respect to those of the two fans. In
a preferred embodiment, the electrical resistor may be
slightly offset in the radial direction with respect to both
fans.

[0015] Preferably, said fans are horizontally aligned,
or slightly offset from the horizontal. In any case, alter-
native embodiments with overlapped or diagonally-ar-
ranged fans may be considered.

[0016] Preferably, the two fans have blades which are
shaped in an opposite manner, respectively designed for
a clockwise and a counterclockwise direction.

[0017] Preferably, but not necessarily, the two fans are
operated with speed of rotation equal to and between
1000 and 3000 rpm. In a preferred embodiment, the
speed of rotation is equal to 2000 rpm.

[0018] Preferably, but not necessarily, the fans have a
diameter between 80 and 160 mm; more preferably equal
to 120 mm.

[0019] Advantageously, the inlet openings may be en-
tirely provided at each fan on the main face of the cover
and define air inlet grids which directly face the fans. In
a preferred embodiment, said inlet grids may be embod-
ied by a plurality of openings shaped as an arc of a circle
which spread from a full center.

[0020] The outlet openings, instead, are preferably lo-
cated only at the perimeter of the cover. In other words,
no outlet openings are provided at inner areas of the cov-
er, and in particular in areas between the two fans. In this
way, both fans contribute to the same air flow, and no
differentiated circulations going to different portions of
the cooking compartment are created.

[0021] According to a very advantageous mode, the
cover protrudes from the rear surface inside the cooking
compartment and has a front main face and at least one
perimetric edge, wherein the inlet openings are obtained
on the main face and the outlet openings are obtained
on the perimetric edge.

[0022] Thanks to said expedient, the outlet air flow is
blown laterally towards the rear corners of the cooking
compartment, and this may contribute to the whole vol-
ume of the compartment being passed through.

[0023] In particular, the outlet openings may be pro-
vided at least on two opposite lateral faces of the peri-
metric edge.

[0024] In a preferred embodiment, the outlet openings
may be a plurality of holes linearly arranged along said
lateral faces. The holes may be slots longitudinally ex-
tended in the vertical direction, or they may be circular
or of any other shape.

[0025] Preferably, the outlet openings are equally ar-
ranged along the internal extension of the respective lat-
eral face.

[0026] Preferably, the outlet openings on the two op-
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posite lateral faces are symmetrically arranged.

[0027] Also preferably, the motion of the left fan - as
seen by an observer located in front of the oven - is coun-
terclockwise, while the motion of the right fan is clock-
wise. Such choice of the directions facilitates the homo-
geneous distribution, especially if it is combined with a
grouping of the holes in the lower area.

[0028] Inaveryadvantageous manner, no outletopen-
ings are provided on a lower face of the perimetric edge.
[0029] The tests of the Applicant confirmed, indeed,
that outlet openings placed in the lower part of the cover
stratify the heat in the central area of the cooking com-
partment and cause a local overheating of the cooking
compartment.

[0030] Also the upper face of the perimetric edge is
preferably free from openings.

[0031] Preferably, but not necessarily, the total surface
of the inlet openings is between 2000 mm2 and 4000
mm?2, for example it is 3000 mm2,

[0032] Preferably, but notnecessarily, the total surface
of the outlet openings is between 1000 mm2 and 3000
mm?2, for example it is 2000 mm2,

[0033] Preferably, the ratio of the surfaces of the inlet
openings to those of the outlet openings is higher than 1
and equal to or lower than 2; again preferably, it is be-
tween 1.3 and 1.7. In a preferred embodiment, the ratio
is 1.5: for example, as mentioned above, the surface of
the inlet openings may be 3000 mm?2 and the surface of
the outlet openings may be 2000 mm?2,

[0034] The oven according to the present invention
may further comprise a control unit, configured to simul-
taneously operate said fans in opposite directions of ro-
tation.

[0035] The oven may also comprise, in a per se known
manner, an electric thermostat which measures the tem-
perature in atleast one point inside the cooking compart-
ment and sends in real time said piece of data to the
control unit.

[0036] The controlunitis operatively configured to con-
trol one or more cooking modes: in at least one of said
cooking modes, the electrical resistor is activated and/or
the two fans are operated in counter-rotation.

[0037] Further characteristics and advantages will ap-
pear more clearly from the following detailed description
of a preferred, but not exclusive, embodiment of the
present invention, with reference to the figures, which
are provided by way of a non limiting example.

Brief description of the drawings

[0038]

Figure 1 shows a perspective view of an oven ac-
cording to the present invention, with separate iden-
tification of the control unit;

Figure 2 shows a perspective view of the muffle of
the oven of Figure 1;
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Figure 3 shows a schematic front view of the cooking
compartment of the oven of Figure 1;

Figure 4 shows a perspective view of a detail of a
lateral face of the cover separating the cooking com-
partment from the ventilation compartmentin Figure
3

Figure 5 shows a side view of the same detail of
Figure 4;

Figure 6 shows a schematic front view of the cooking
compartment of the oven of Figure 1, wherein the
cover separating said cooking compartment from the
ventilation compartment is removed.

Detailed description

[0039] With reference to the attached Figure 1, 100
generally identifies a kitchen oven according to the
present invention.

[0040] By kitchen oven is meant in particular in the
present invention an oven intended for cooking or any-
way for preparing food and viands, regardless of its in-
dustrial ordomesticintended use. However, the domestic
use is to be considered preferred and the specific em-
bodiment described below refers thereto.

[0041] The kitchen oven, as shown in Figure 2, further
has a muffle 1 provided with a cover 7 which divides a
cooking compartment 2 from a rear ventilation compart-
ment 10.

[0042] The overall kitchen oven 100 and the muffle 1
are illustrated in the figures in their normal configuration
of use. The relative and absolute positions and the ori-
entations of the various elements which form the oven,
defined by means of terms such as "upper" and "lower",
"above" and "below", "horizontal" and "vertical" or other
equivalent terms, must always be interpreted with refer-
ence to this configuration. Other terms, such as "front"
and "rear", "right" or "left", "clockwise" or "counterclock-
wise" are to be interpreted from the viewpoint of a user
facing the main opening of the kitchen oven in the oper-
ating position, the parts closest to the user being regard-
ed as being at the front.

[0043] As previously mentioned, the muffle 1 defines
inside itself a cooking compartment 2 intended for the
introduction of the food to be heated or cooked.

[0044] The cooking compartment 2, substantially par-
allelepiped, is delimited on the bottom by a lower panel
3, from the rectangular perimeter thereof a first lateral
panel 4a, a rear panel 60 and a second lateral panel 4b
extend upwards, which connect to an upper panel 5. The
fourth lateral face of the cooking compartment 2 defines
a front opening 8, closeable by means of a designated
small door 80.

[0045] In a per se known manner, inside the cooking
compartment there is an electric thermostat, not shown
in the attached figures.
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[0046] In the preferred embodiment, shown in the at-
tached figures, there is also a spit roast accessory 9,
which is obviously to be considered optional.

[0047] Therear panel 60 has a central depression sur-
rounded by a peripheral portion which connects to the
other panels. Said central depression is covered by a
cover 7, slightly protruding the peripheral portion of the
panel 60. The closed chamber defined between the cen-
tral depression and the cover 7, separated from the cook-
ing compartment 2, is hereafter called ventilation com-
partment 10. The ventilation compartment houses two
fans 11a and 11b, horizontally aligned, and a electrical
resistor 12 between them.

[0048] In the present preferred embodiment, the fans
may have a diameter of 120 mm and may be operated
at a speed of 2000 rpm; obviously, said values are not
limiting.

[0049] Note that both the rear panel 60 and the cover
7 can be easily produced from a single plate using tradi-
tional forming techniques.

[0050] The rear end of the cooking compartment 2
closes therefore on arear surface 6 peripherally defined
by the flat portion of the rear panel 60 and centrally de-
fined by the protruding cover 7, the latter defining the
interface between the cooking compartment 2 and the
ventilation compartment 10.

[0051] The cover 7 has a substantially box-like geom-
etry, i.e. shaped as arectangular parallelepiped, wherein
a front main face 70 is connected to the rear panel 60 by
faces of limited thickness, indicatively lower than 50 mm,
which define a perimetric edge 71. In particular, the per-
imetric edge 71 comprises two lateral faces, the right one
71a and the left one 71b, facing the respective lateral
panels 4a, 4b; as well as a lower face 71c and a lower
face 71d.

[0052] The cover 7 defines, together with the fans 11a
and 11b, a ventilation system suitable for defining a con-
vective current inside the oven, thanks to the opposite
rotary motion of the fans 11a and 11b, wherein the left
fan 11arotates counterclockwise and simultaneously the
rightfan 11b rotates clockwise. The cover 7 has therefore
inlet openings 74a and 74b for air, which are obtained
frontally for each fan 11a and 11b, so as to introduce air
into the ventilation compartment. The outlet openings
75a, 75b for air are respectively obtained on the lateral
edges 71a, 71b, close to their lower vertex. The opposite
rotations of the fans 11a and 11b radially blow the air
coming in from the inlet opening 74a and 74b toward the
outlet openings 75a, 75b.

[0053] Moreover, the opposite circular motion of the
fans 11a and 11b is assisted by blades 18a and 18b,
which are oriented in the direction of the motion.

[0054] The airis centrally sucked by the fans 11a and
11b, thereby being introduced in the ventilation compart-
ment 10 through the inlet openings 74a and 74b, and is
heated by the electrical resistor 12, which is located cen-
trally between the two fans. The fans generate an air flow
with circular motion which comes out heated from the
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outlet openings 75a and 75b, thereby going into the cook-
ing compartment 2.

[0055] In the present embodiment, the inlet openings
74a and 74b are defined by inlet grids, each inlet grid
facing the bodies of the fans 11a and 11b, respectively.
Said grids, which are specular to each other, are defined
by a plurality of openings shaped as an arc of a circle
which spread from a full center.

[0056] The electrical resistor 12 is placed beyond the
diameter of said circular grids, i.e. it does not face the
inlet openings 74a and 74b and is between the two fans
11a and 11b.

[0057] The outlet openings 75a, 75b are divided in first
outlet openings 75a and second outlet openings 75b, re-
spectively obtained on the opposite lateral faces 71a,
71b of the perimetric edge 71 of the cover 7.

[0058] The outlet openings 75a, 75b are in particular
a plurality of aligned longitudinal slots, fourteen for each
side in the embodiment illustrated in the figure. Said slots
are equally arranged along the respective lateral face
71a, 71b.

[0059] In the present preferred embodiment, in partic-
ular, the total surface of the inlet openings 74a and 74b
may be 3000 mmZ2and the total surface of the outlet open-
ings 75a and 75b may be 2000 mmZ2; obviously, said
values are not limiting.

[0060] In a very advantageous way, the total surface
of the inlet openings 74a and 74b is larger than that of
the outlet openings 75a and 75b.

[0061] This produces an overpressure inside the ven-
tilation chamber 10, so that the hot air flow introduced in
the cooking compartment 2 has such a force to uniformly
diffuse in the whole oven.

[0062] Asaconsequence, said air flow allows the tem-
perature set in the cooking compartment 2 to be main-
tained homogeneous. Said uniformity was experimental-
ly detected by the Applicant using a temperature probe,
which measures through sensors the temperature at pre-
determined times. The sensors are placed in predeter-
mined points, for example in the three cooking levels of
the oven or at the edges of the various panels.

[0063] Thekitchenoven 100 has, as mentioned before,
a control interface 21 connected to a control unit 20. The
control unit 20 is in turn operatively connected to the dif-
ferent functional units of the kitchen oven 1, namely the
electrical resistor 12 and the fans 11a and 11b; it also
collects the piece of data of temperature of the thermostat
inside the cooking compartment 2.

[0064] Using the control interface 21, the user can set
different cooking modes, which the control unit 20 exe-
cutes by operating said different functional units. At least
one of said cooking modes involves operating both fans
11a, 11b in counter-rotation, possibly with simultaneous
activation of the electrical resistor 12.

[0065] Obviously a person skilled in the art, in order to
satisfy any specific requirements which might arise, may
make numerous modifications and variations to the oven
described above, all of which are however contained
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within the scope of protection of the invention, as defined
by the following claims.

Claims
1. A kitchen oven (100) comprising:

a cooking compartment (2) delimited by a lower
panel (3), a first lateral panel (4a) and a second
lateral panel (4b) opposite to the first one, an
upper panel (5) and a rear surface (6) opposite
to a front opening (8);

a ventilation compartment (10) behind said
cooking compartment (2);

a cover (7) separating the cooking compartment
(2) and the ventilation compartment (10), said
cover havinginletopenings (74a; 74b) and outlet
openings (75a; 75b) for air;

at least one electrical resistor (12) arranged
within said ventilation compartment (10);
atleast two fans (11a; 11b) arranged within said
ventilation compartment (10) and designed to
simultaneously move with opposite circular mo-
tions, thereby generating a fluid circulation in-
side the ventilation compartment (10) between
the inlet openings (74a; 74b), which are in front
of said fans (11a; 11b), and the outlet openings
(75a; 75b), which are radially offset from said
fans (11a; 11b);

wherein the ventilation compartment (10) is a
single volume and the total surface of the outlet
openings (75a; 75b) is smaller than the total sur-
face of the inlet openings (74a; 74b), so that the
fluid circulation generated by the opposite circu-
lar motions of the fans (11a; 11b) creates a pos-
itive pressure inside said ventilation compart-
ment (10).

2. Thekitchenoven (100)according to claim 1, wherein
the electrical resistor (12) is entirely in an area be-
tween the two fans (11a; 11b).

3. Thekitchenoven (100) according to claim 2, wherein
said electrical resistor (12) has a circular shape and
is centered on a parallel axis which is intermediate
with respect to those of the two fans (11a; 11b).

4. The kitchen oven (100) according to one of the pre-
ceding claims, wherein said fans are horizontally
aligned.

5. The kitchen oven (100) according to one of the pre-
ceding claims, wherein the two fans (11a; 11b) have
blades which are shaped in an opposite manner, re-
spectively designed for a clockwise and a counter-
clockwise direction.
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The kitchen oven (100) according to one of the pre-
ceding claims, wherein the inlet openings (74a; 74b)
are entirely provided at each fan (11a; 11b) on the
main face (70) of the cover (7) and define air inlet
grids which directly face the fans (11a; 11b).

The kitchen oven (100) according to one of the pre-
ceding claims, wherein the outlet openings (75a;
75b) are only located atthe perimeter of the cover (7).

The kitchen oven (100) according to claim 7, wherein
said cover (7) protrudes from the rear surface (6)
inside the cooking compartment (2) and has a front
main face (70) and at least one perimetric edge (71),
wherein the inlet openings (74a; 74b) are obtained
on the main face (70) and the outlet openings (75a;
75b) are obtained on the perimetric edge (71).

The kitchen oven (100) according to claim 8, wherein
said outlet openings (75a; 75b) are provided at least
on opposite lateral faces (71a;71b) of the perimetric
edge (71).

The kitchen oven (100) according to claim 9, wherein
said outletopenings (75a; 75b) are a plurality of holes
linearly arranged on said lateral faces (71a; 71b).

The kitchen oven (100) according to claim 10, where-
in said outlet openings (75a; 75b) are equally ar-
ranged along the whole lateral face (71a; 71b).

The kitchen oven (100) according to one of claims
9-11, wherein said outlet openings (75a; 75b) on the
two opposite lateral faces (71a;71b) are symmetri-
cal.

The kitchen oven (100) according to one of claims
9-12, wherein no outlet openings (75a; 75b) are pro-
vided on a lower face (71c) of the perimetric edge
(71).

The kitchen oven (100) according to one of the pre-
ceding claims, wherein the ratio of the surfaces of
the inlet openings (75a; 75b) to those of the outlet
openings (74a; 74b) is higher than 1 and equal to or
lower than 2.

The kitchen oven (100) according to one of the pre-
ceding claims, comprising a control unit (20) config-
ured to simultaneously operate said fans (11a; 11b)
in opposite directions of rotation.
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