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(54) COOLING SYSTEM FOR AN OVEN DOOR OF A COOKING OVEN

(57) The present invention relates to a cooling sys-
tem for an oven door (14) of a cooking oven (10). The
cooling system includes at least one cooling fan (20).
The cooling system includes at least one suction channel
(16), wherein an outlet of said suction channel (16) is
connected to an inlet of the cooling fan (20). An inlet of
the suction channel (16) is aligned with a suction hole
(30) of the oven door (14) in a closed state of said oven
door (14). The cooling system includes at least one ex-
haust channel (18), wherein an inlet of said exhaust chan-
nel (18) is connected to an outlet of the cooling fan (20).
An outlet of the exhaust channel (18) is aligned with a
Venturi opening (32) of the oven door (14) in the closed
state of said oven door (14).
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Description

[0001] The present invention relates to a cooling sys-
tem for an oven door of a cooking oven. Further, the
present invention relates to a cooking oven.
[0002] During operation of the cooking oven, in partic-
ular during a pyrolytic cleaning operation of the oven cav-
ity, the outer panel or outer glass panel of the oven door
is heated up. There are regulations limiting the temper-
ature of the outer glass panel in the area of the door
handle. Moreover, it is reasonable in view of the user’s
safety and health that the temperature of the outer glass
panel in the environment of the door handle is limited.
[0003] Usually, the limitation of the temperature at the
outer glass panel is achieved by venting the oven door.
For example, air is sucked through the door and a lower
cooling channel by a radial fan and is blown out through
an upper cooling channel. The upper cooling channel
and the lower cooling channel are arranged one upon
the other. However, such a cooling system requires a
large height, while the oven cavities of modern cooking
ovens have often large volumes.
[0004] It is an object of the present invention to provide
a cooling system for an oven door of a cooking oven,
which cooling system has a compact structure and allows
a high efficiency.
[0005] The object is achieved by the cooling system
for the oven door of the cooking oven according to claim 1.
[0006] According to the present invention a cooling
system for an oven door of a cooking oven is provided,
wherein:

- the cooling system includes at least one cooling fan,
- the cooling system includes at least one suction

channel,
- an outlet of the suction channel is connected to an

inlet of the cooling fan,
- an inlet of the suction channel is aligned with a suc-

tion hole of the oven door in a closed state of said
oven door,

- the cooling system includes at least one exhaust
channel,

- an inlet of the exhaust channel is connected to an
outlet of the cooling fan, and

- an outlet of the exhaust channel is aligned with a
Venturi opening of the oven door in the closed state
of said oven door.

[0007] One idea of the present invention relates to the
different kinds of cooling air streams generated in the
oven door by the cooling system. The suction channel
and the suction hole provide a main cooling air stream,
while the exhaust channel and the Venturi opening gen-
erate an assisting cooling air stream.
[0008] In particular, at least one inlet of the cooling fan
is arranged axially to an impeller of said cooling fan, while
the outlet of the cooling fan is arranged radially to the
impeller, wherein preferably the cooling fan is a centrif-

ugal fan. In this constellation, the centrifugal fan is more
effective than other fan types, since it generates higher
pressures and therefore pushes air through the narrow
cooling channel.
[0009] In particular, the at least one suction channel,
the at least one exhaust channel and the at least one
cooling fan are arranged above a top wall of an oven
cavity of the cooking oven.
[0010] In this case, the cooling fan may include a lower
inlet connected to at least one suction channel.
[0011] Moreover, the cooling fan may include an upper
inlet for sucking air from a space above the top wall of
the oven cavity in order to cool down components of the
cooking oven inside said space.
[0012] Further, the inlet of the suction channel and the
outlet of the exhaust channel may be arranged at the
same level. Preferably, the inlet of the at least one suction
channel and the outlet of the at least one exhaust channel
are arranged along one line. For example, the inlet of the
at least one suction channel and the outlet of the at least
one exhaust channel are arranged side by side. The one-
line arrangement of the inlet and outlet in the front frame
combined with the Venturi-assisted door ventilation is
space-saving. These constellations allow a compact
structure of the cooling system.
[0013] Moreover, the outlet of the suction channel and
the inlet of the exhaust channel may be arranged at dif-
ferent levels.
[0014] Substantially, the at least one suction channel
and/or the at least one exhaust channel extend horizon-
tally. This contributes to the compact structure of the cool-
ing system.
[0015] In particular, the cooling system comprises the
oven door including at least one suction hole and at least
one Venturi opening.
[0016] Moreover, the suction hole and the Venturi
opening may be arranged in an upper portion of the oven
door.
[0017] According to a preferred embodiment of the
present invention, the cooling system includes a central
exhaust channel and two lateral suction channels, where-
in the oven door includes a central Venturi opening and
two lateral suction holes.
[0018] In this case, the outlet of the central exhaust
channel may be connected to or correspond with the cen-
tral Venturi opening of the oven door, while the inlets of
the lateral suction channels may be connected to or cor-
respond with the lateral suction holes. The cooling air
stream through the central portion of the oven door is the
assisting cooling air stream, i.e. generated by the Venturi
effect, while the cooling air stream through the lateral
portions of the oven door is the main cooling air stream,
i.e. generated by the cooling fan.
[0019] According to an alternative embodiment of the
present invention, the cooling system includes a central
suction channel and two lateral exhaust channels, where-
in the oven door includes a central suction hole and two
lateral Venturi openings.
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[0020] In the latter case, the inlet of the central suction
channel may be connected to or correspond with the cen-
tral suction hole of the oven door, while the outlets of the
lateral exhaust channels may be connected to or corre-
spond with the lateral Venturi openings. The cooling air
stream through the central portion of the oven door is the
main cooling air stream, while the cooling air stream
through the lateral portions of the oven door is the as-
sisting cooling air stream.
[0021] At last, the present invention relates to a cook-
ing oven with at least on oven door, wherein said cooking
oven comprises the cooling system mentioned above.
[0022] Novel and inventive features of the present in-
vention are set forth in the appended claims.
[0023] The present invention will be described in fur-
ther detail with reference to the drawings, in which

FIG 1 illustrates a schematic perspective view of a
cooking oven with a cooling system according
to a first embodiment of the present invention,

FIG 2 illustrates a schematic front view of the cooking
oven with the cooling system according to the
first embodiment of the present invention,

FIG 3 illustrates a schematic top view of the cooking
oven with the cooling system according to the
first embodiment of the present invention,

FIG 4 illustrates a schematic perspective view of an
oven door of the cooking oven with the cooling
system according to the first embodiment of the
present invention,

FIG 5 illustrates a schematic perspective view of the
cooking oven with the cooling system according
to a second embodiment of the present inven-
tion,

FIG 6 illustrates a schematic perspective view of the
oven door of the cooking oven with the cooling
system according to the second embodiment
of the present invention,

FIG 7 illustrates a schematic sectional side view
through a central portion of the cooking oven
with the cooling system according to the first
embodiment of the present invention, and

FIG 8 illustrates a schematic sectional side view
through a lateral portion of the cooking oven
with the cooling system according to the first
embodiment of the present invention.

[0024] FIG 1 illustrates a schematic perspective view
of a cooking oven 10 with a cooling system according to
a first embodiment of the present invention.
[0025] The cooking oven 10 comprises an oven cavity

12 enclosed by a top wall, a bottom wall, a rear wall and
two side walls. The open front side of the oven cavity 12
is closed or closable by an oven door 14. The cooling
system is arranged above the top wall of the cooking
oven 10.
[0026] In this embodiment, the cooling system includes
two suction channels 16, an exhaust channel 18, a cool-
ing fan 20 and a fan motor 22. In this example, the cooling
fan 20 is arranged upon the centre of the top wall of the
cooking oven 10. Alternatively, the cooling fan 20 may
be arranged on the left hand side or right hand side and/or
on the front portion or rear portion upon the top wall of
the cooking oven 10. It is not necessary that the cooling
fan 20 is arranged upon the centre of the top wall of the
cooking oven 10. The exhaust channel 18 extends from
the cooling fan 20 to an upper central portion of the oven
door 14, when said oven door 14 is in a closed state. The
suction channels 16 extend from upper lateral portions
of the oven door 14 to the cooling fan 20, when said oven
door 14 is in the closed state. The cooling fan 20 is driven
by the fan motor 22 arranged above said cooling fan 20.
[0027] The inlets of the suction channels 16 and the
outlet of the exhaust channel 18 are arranged at the same
level. Fresh air is sucked into the oven door 14, wherein
said fresh air enters the bottom side of the closed oven
door 14. Inside the oven door 14 a cooling air stream
flows vertically upwards. In the lateral portions of the oven
door 14 the vertical cooling air stream is sucked by the
cooling fan 20 via the suction channels 16. In the central
portion of the oven door 14 the vertical cooling air stream
is sucked due to the Venturi effect generated by the air
stream from the exhaust channel 18 above the Venturi
openings.
[0028] The cooling fan 20 is a centrifugal fan, wherein
the axis of the fan impeller is vertical. The outlets of the
suction channels 16 are connected to a bottom side of
the cooling fan 20. The cooling air stream from the suction
channels 16 enters the cooling fan 20 axially to the fan
impeller, leaves said cooling fan 20 radially to the fan
impeller and enters the exhaust channel 18. In this ex-
ample, the cooling fan 20 includes an upper inlet and a
lower inlet arranged axially to the fan impeller. The lower
inlet of the cooling fan 20 is connected to the suction
channels 16. The upper inlet of the cooling fan 20 sucks
air from a space above the top wall of the oven cavity 12,
so that components, in particular electric and/or electron-
ic components, inside said space are cooled down. The
inlet of the exhaust channel 18 is connected to the cir-
cumferential side of the cooling fan 20.
[0029] FIG 2 illustrates a schematic front view of the
cooking oven 10 with the cooling system according to
the first embodiment of the present invention.
[0030] The cooling system is arranged above the top
wall of the cooking oven 10. The cooling fan 20 is driven
by the fan motor 22 arranged above said cooling fan 20.
The inlets of the suction channels 16 and the outlet of
the exhaust channel 18 are arranged at the same level.
In this example, the inlets of the suction channels 16 and
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the outlet of the exhaust channel 18 are formed a hori-
zontal slots.
[0031] Additionally, FIG 2 shows two sectional side
views A-A and B-B of an upper portion of the oven door
14. The oven door 14 includes an outer glass panel 24
and an inner glass panel 26. In this example, the oven
door 14 includes further two intermediate glass panels
28. The sectional side view A-A relates to those parts of
the oven door 14 arranged in front of the inlets of the
suction channels 16, while the sectional side view B-B
relates to that part of the oven door 14 arranged in front
of the outlet of the exhaust channel 18.
[0032] The oven door 14 includes two suction holes 30
arranged in front of the corresponding inlets of the suction
channels 16 in the closed state of the oven door 14. The
suction holes 30 are arranged at the upper portion of the
inner side of the oven door 14. The cooling air stream
flows upwards through the oven door 14 and enters the
suction channels 16 via the suction holes 30, wherein
said cooling air stream is directly driven by the cooling
fan 20.
[0033] Further, the oven door 14 includes a Venturi
opening 32 arranged in front of the corresponding outlet
of the exhaust channel 18 in the closed state of the oven
door 14. The Venturi opening 32 is arranged at the top
side of the oven door 14. The cooling air stream flows
upwards through the oven door 14 and enters the ambi-
ent via the Venturi opening 32, wherein said cooling air
stream is driven by the Venturi effect generated by the
air cooling air stream leaving the exhaust channel 18.
[0034] The cooling air stream through the oven door
14 is composed by two lateral cooling air streams directly
sucked by the cooling fan 20 via the suction channels 16
on the one hand and by one central cooling air stream
driven by the Venturi effect generated by cooling air
stream from the exhaust channel 18 on the other hand.
[0035] FIG 3 illustrates a schematic top view of the
cooking oven 10 with the cooling system according to
the first embodiment of the present invention.
[0036] The inlets of the suction channels 16 and the
outlet of the exhaust channel 18 are arranged behind the
oven door 14 at the same level. However, the outlets of
the suction channels 16 are arranged at a lower level
than the inlet of the exhaust channel 18. The outlets of
the suction channels 16 are connected to the bottom side
of the cooling fan 20, so that the cooling air stream from
the suction channels 16 enters the cooling fan 20 axially
to the fan impeller. The inlet of the exhaust channel 18
is connected to the circumferential side of the cooling fan
20, so that the cooling air stream leaves said cooling fan
20 radially to the fan impeller and enters the exhaust
channel 18.
[0037] FIG 4 illustrates a schematic perspective view
of an oven door 14 of the cooking oven 10 with the cooling
system according to the first embodiment of the present
invention.
[0038] The oven door 14 includes the suction holes 30
and the Venturi opening 32. In the closed state of the

oven door 14, the suction holes 30 are connected to the
inlets of the suction channels 16, while the Venturi open-
ing 32 is connected to the outlet of the exhausts channel
18. The cooling air stream through the suction holes 30
is directly sucked by the cooling fan 20 via the suction
channels 16. The cooling air stream through the Venturi
opening 32 is driven by the Venturi effect generated by
the cooling air stream from the exhaust channel 18.
[0039] FIG 5 illustrates a schematic perspective view
of the cooking oven 10 with the cooling system according
to a second embodiment of the present invention.
[0040] The cooking oven 10 comprises the oven cavity
12 enclosed by the top wall, the bottom wall, the rear wall
and the two side walls. The open front side of the oven
cavity 12 is closed or closable by an oven door 14. The
cooling system is arranged above the top wall of the cook-
ing oven 10.
[0041] In this embodiment, the cooling system includes
one suction channel 16, two exhaust channels 18, the
cooling fan 20 and the fan motor 22. The suction channel
16 extends from the upper central portion of the oven
door 14 to the cooling channel 20, when said oven door
14 is in the closed state. The cooling fan 20 is arranged
on the left side of the top wall of the cooking oven 10.
The exhaust channels 18 extend from the cooling fan 20
to the upper lateral portion of the oven door 14, when
said oven door 14 is in the closed state. The cooling fan
20 is driven by the fan motor 22 arranged above said
cooling fan 20.
[0042] The inlet of the suction channels 16 and the
outlets of the exhaust channel 18 are arranged at the
same level. Fresh air is sucked through the oven door
14, wherein said fresh air enters the bottom side of the
closed oven door 14. Inside the oven door 14 the cooling
air stream flows vertically upwards. In the central portion
of the oven door 14 the vertical cooling air stream is
sucked by the cooling fan 20 via the suction channels
16. In the lateral portions of the oven door 14 the vertical
cooling air stream is sucked by the Venturi effect gener-
ated by the air stream from the exhaust channels 18.
[0043] The cooling fan 20 is a centrifugal fan, wherein
the axis of the fan impeller is arranged vertically. The
outlet of the suction channel 16 is connected to the bot-
tom side of the cooling fan 20. The cooling air stream
from the suction channel 16 enters the cooling fan 20
axially to the fan impeller, leaves said cooling fan 20 ra-
dially to the fan impeller and enters the both exhaust
channels 18. The inlets of the exhaust channels 18 are
connected to the circumferential side of the cooling fan
20.
[0044] FIG 6 illustrates a schematic perspective view
of the oven door 14 of the cooking oven 10 with the cool-
ing system according to the second embodiment of the
present invention.
[0045] The oven door 14 includes one suction hole 30
and two Venturi openings 32. In the closed state of the
oven door 14, the suction hole 30 is connected to the
inlet of the suction channel 16, while the Venturi openings
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32 are connected to the outlets of the exhausts channels
18. The cooling air stream through the suction hole 30 is
directly sucked by the cooling fan 20 via the suction chan-
nel 16. The cooling air stream through the Venturi open-
ings 32 is driven by the Venturi effect generated by the
cooling air stream from the exhaust channels 18.
[0046] The cooling system according to the second
embodiment comprises one suction channel 16 and two
exhaust channels 18, while the cooling system according
to the first embodiment comprises two suction channels
16 and one exhaust channel 18.
[0047] FIG 7 illustrates a schematic sectional side view
through a central portion of the cooking oven 10 with the
cooling system according to the first embodiment of the
present invention.
[0048] The sectional side view relates to the central
portion of the cooking oven 10, in which the outlet of the
exhaust channel 18 is aligned with the Venturi opening
32 of the oven door 14. The Venturi opening 32 is ar-
ranged in the top side of the oven door 14. The cooling
air stream flows upwards through the oven door 14 and
enters the ambient via the Venturi opening 32, wherein
said cooling air stream is driven by the Venturi effect gen-
erated by the air cooling air stream leaving the exhaust
channel 18.
[0049] FIG 8 illustrates a schematic sectional side view
through a lateral portion of the cooking oven 10 with the
cooling system according to the first embodiment of the
present invention.
[0050] The sectional side view relates to the lateral por-
tion of the cooking oven 10, in which the inlets of the
suction channels 16 are aligned with the suction holes
30 of the oven door 14. The suction holes 30 are arranged
in the upper portion of the inner side of the oven door 14.
The cooling air stream flows upwards through the oven
door 14 and enters the suction channels 16 via the suc-
tion holes 30, wherein said cooling air stream is directly
driven by the cooling fan 20.
[0051] The cooling air stream through the oven door
14 is composed by one central cooling air stream driven
by the Venturi effect generated by cooling air stream from
the exhaust channel 18 as shown in FIG 7 and two lateral
cooling air streams directly sucked by the cooling fan 20
via the suction channels 16 as shown in FIG 8.
[0052] Although illustrative embodiments of the
present invention have been described herein with ref-
erence to the accompanying drawings, it is to be under-
stood that the present invention is not limited to those
precise embodiments, and that various other changes
and modifications may be affected therein by one skilled
in the art without departing from the scope or spirit of the
invention. All such changes and modifications are intend-
ed to be included within the scope of the invention as
defined by the appended claims.

List of reference numerals

[0053]

10 cooking oven
12 oven cavity
14 oven door
16 suction channel
18 exhaust channel
20 cooling fan
22 fan motor
24 outer glass panel
26 inner glass panel
28 intermediate glass panel
30 suction hole
32 Venturi opening

Claims

1. A cooling system for an oven door (14) of a cooking
oven (10), wherein:

- the cooling system includes at least one cooling
fan (20),
- the cooling system includes at least one suction
channel (16),
- an outlet of the suction channel (16) is con-
nected to an inlet of the cooling fan (20),
- an inlet of the suction channel (16) is aligned
with a suction hole (30) of the oven door (14) in
a closed state of said oven door (14),
- the cooling system includes at least one ex-
haust channel (18),
- an inlet of the exhaust channel (18) is connect-
ed to an outlet of the cooling fan (20), and
- an outlet of the exhaust channel (18) is aligned
with a Venturi opening (32) of the oven door (14)
in the closed state of said oven door (14).

2. The cooling system according to claim 1,
characterised in that
at least one inlet of the cooling fan (20) is arranged
axially to an impeller of said cooling fan (20), while
the outlet of the cooling fan (20) is arranged radially
to the impeller of said cooling fan (20), wherein pref-
erably the cooling fan (20) is a centrifugal fan (20).

3. The cooling system according to claim 1 or 2,
characterised in that
the at least one suction channel (16), the at least one
exhaust channel (18) and the at least one cooling
fan (20) are arranged above a top wall of an oven
cavity (12) of the cooking oven (14).

4. The cooling system according to claim 3,
characterised in that
the cooling fan (20) includes a lower inlet connected
to at least one suction channel (16).

5. The cooling system according to claim 4,
characterised in that
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the cooling fan (20) includes an upper inlet for suck-
ing air from a space above the top wall of the oven
cavity (12) in order to cool down components of the
cooking oven (10) inside said space.

6. The cooling system according to any one of the pre-
ceding claims,
characterised in that
the inlet of the suction channel (16) and the outlet of
the exhaust channel (18) are arranged at the same
level, wherein preferably the inlet of the suction chan-
nel and the outlet of the exhaust channel are ar-
ranged along one line.

7. The cooling system according to any one of the pre-
ceding claims,
characterised in that
the outlet of the suction channel (16) and the inlet of
the exhaust channel (18) are arranged at different
levels.

8. The cooling system according to any one of the pre-
ceding claims,
characterised in that
the at least one suction channel (16) and/or the at
least one exhaust channel (18) extend horizontally.

9. The cooling system according to any one of the pre-
ceding claims,
characterised in that
the cooling system comprises the oven door (14) in-
cluding at least one suction hole (30) and at least
one Venturi opening (32).

10. The cooling system according to any one of the pre-
ceding claims,
characterised in that
the suction hole (30) and the Venturi opening (32)
are arranged in an upper portion of the oven door
(14).

11. The cooling system according to any one of the pre-
ceding claims,
characterised in that
the cooling system includes a central exhaust chan-
nel (18) and two lateral suction channels (16), where-
in the oven door (14) includes a central Venturi open-
ing (32) and two lateral suction holes (30).

12. The cooling system according to claim 11,
characterised in that
the outlet of the central exhaust channel (18) is con-
nected to or corresponds with the central Venturi
opening (32) of the oven door (14), while the inlets
of the lateral suction channels (16) are connected to
or corresponds with the lateral suction holes (30).

13. The cooling system according to any one of the

claims 1 to 10,
characterised in that
the cooling system includes a central suction chan-
nel (16) and two lateral exhaust channels (18),
wherein the oven door (14) includes a central suction
hole (30) and two lateral Venturi openings (32).

14. The cooling system according to claim 13,
characterised in that
the inlet of the central suction channel (16) is con-
nected to or corresponds with the central suction
hole (30) of the oven door (14), while the outlets of
the lateral exhaust channels (18) are connected to
or corresponds with the lateral Venturi openings (32).

15. A cooking oven (10) with at least on oven door (14),
characterised in that
the cooking oven (10) comprises a cooling system
according to any one of the preceding claims.
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