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(54) CENTRIFUGAL COOLING FAN FOR A DOMESTIC APPLIANCE AND DOMESTIC APPLIANCE
HAVING A CENTRIFUGAL COOLING FAN

(57) There is described a centrifugal cooling fan (6)
for a domestic appliance (1). The centrifugal cooling fan
(6) comprises at least an impeller (15) having a separa-
tion plate (18) having a first face (21) and a second face
(22) opposed to the first face (21), aplurality of first blades
(19) axially extending from the first face (21) of the
separation plate (18) and a plurality of second blades

(20) axially extending from the second face (22) of the
separation plate (18). Each first blade (19) and each
second blade (20) comprises a trailing edge (24) and a
leading edge (25). Each trailing edge (24) and/or each
leading edge (25) comprises a serrated section (23). The
plurality of first blades (19) is misalignedwith the plurality
of second blades (20).
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Description

[0001] The present invention relates to a domestic
appliance, inparticular adomesticoven, for the treatment
of food products, preferentially for the thermal treatment
of food products.
[0002] Advantageously, the present invention also re-
lates to a domestic appliance, preferentially a domestic
oven, having at least one centrifugal cooling fan.
[0003] There are known domestic appliances, such as
domestic ovens, for the treatment of food products. Such
domestic appliances are known to comprise amain body
having a treatment cavity within which food products are
retained during their treatment, a main opening for ac-
cessing the treatment cavity, adoor for selectively closing
and opening the main opening, an electronic compart-
ment arrangedabove the treatment cavity andcontaining
electronic components and a cooling fan, e.g. a centri-
fugal cooling fan, configured togenerateacoolingstream
for cooling the electronic components.
[0004] In more detail, some solutions foresee to also
evacuate gases from the inner space of the treatment
cavity. Moreover, the cooling fan is configured to gener-
ate a gas stream toward and through an outlet opening.
[0005] Even though the known centrifugal cooling fans
work satisfyingly well, there is a desire felt in the sector to
improve the know centrifugal cooling fans, preferentially
so as to reduce the noise generated during operation of
the centrifugal cooling fan.
[0006] According to the present invention, there is
provided a centrifugal cooling fan for a domestic appli-
ance according to the independent claim 1.
[0007] Preferred non-limiting embodiments are
claimed in the claims directly or indirectly depending
on the independent claim 1.
[0008] In addition, according to the present invention,
there is provided a domestic appliance according to any
one of claims 13 to 15.
[0009] Additionally, according to the present invention
there is provided a centrifugal cooling fan for a domestic
appliance comprising at least an impeller. The impeller
comprises a separation plate having a first face and a
second face opposed to the first face, a plurality of first
blades axially extending from the first face of the separa-
tion plate and a plurality of second blades axially extend-
ing from the second face of the separation plate. Each
first blade and each second blade comprise a trailing
edge and a leading edge and each trailing edge and/or
each leading edge comprises a serrated section. The
plurality of first blades is misaligned with respect to the
plurality of second blades.
[0010] The Applicant has observed that the combina-
tion of the serrated sections and themisalignment allows
to efficiently reduce the noise, which is generated during
operation of the centrifugal cooling fan.
[0011] In particular, the impeller results in a uniform
low-pressure distribution on the first blades and the sec-
ond blades. The asynchronous configuration helps to

alternate and reduce pressure spots.
[0012] Additionally, the configuration of the first blades
and the second blades allows to have higher flow velo-
cities near the trailing edges of the blades, which again
allows to better distribute the pressure.
[0013] Moreover, the impeller provides nearly the
same flow rate with lower rpm and lower blade passing
frequency compared to the state-of-the-art solutions,
resulting in a lower sound power and lower tonality.
[0014] Preferentially, each first blade may be inter-
posed between two respective second blades and each
secondblademaybe interposed between two respective
first blades.
[0015] Preferentially, the impellermay be configured to
rotate about a rotation axis.
[0016] Preferentially, the first blades of the plurality of
first bladesmaybeequally spacedabout the rotation axis
of the impeller. Additionally or alternatively, the second
blades of the plurality of second blades may be equally
spaced about the rotation axis.
[0017] More preferentially and with respect to the rota-
tion axis, the respective trailing edge of each first blade
may be angularly displaced from the respective trailing
edges of the second blades and the respective trailing
edge of each second blade may be angularly displaced
from the respective trailing edges of the first blades.
[0018] According to some possible non-limiting embo-
diments, the respective trailing edge of each first blade
maybearrangedat a respective first angular position and
the respective trailing edge of each second blademay be
arranged at a respective second angular position with
respect to the rotation axis.
[0019] Advantageously, the respective secondangular
positions are angularly displaced from the respective first
angular positions.
[0020] In this way, one obtains a very effective reduc-
tion in noise generation during operation of the centrifu-
gal cooling fan.
[0021] According to some possible non-limiting embo-
diments, each first blade and each second blade may
comprise a respective first end portion in contact with the
separation plate and a respective free end portion oppo-
site to the first end portion.
[0022] According to some preferred non-limiting em-
bodiments, thefirst bladesand thesecondblades radially
protrude away from the separation plate.
[0023] According to such a solution it is possible to
optimize the airflow generated by the impeller.
[0024] Preferentially, the plurality of trailing edges of
the first blades may define a first circle of a first diameter
and the plurality of trailing edges of the second blades
maydefineasecondcircleof a seconddiameter.Anouter
diameter of the separation plate may be smaller than the
first diameter and the second diameter.
[0025] Preferentially, the first diameter and the second
diameter may equal one another.
[0026] Preferentially, the outer diameter of the separa-
tion plate is smaller than the first diameter and the second
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diameter by at least a factor of 0,9, preferentially by at
least a factor of 0,8.
[0027] The Applicant has found that such a solution
allows to obtain excellent air flow during operation of the
impeller.
[0028] According to some preferred non-limiting em-
bodiments, the respectiveheightof eachfirst bladeandof
each second blade increases towards the trailing edge
and/or decreases towards the center of the separation
plate.
[0029] According to some preferred non-limiting em-
bodiments, the centrifugal cooling fan may comprise a
fan housing having a seat and the impeller may be ar-
ranged within the seat.
[0030] According to some preferred non-limiting em-
bodiments, the impeller is formed as a single piece,
preferentially a single piece formed froma polymer,more
preferentially a single piece formed during a polymer
molting process.
[0031] According to some preferred non-limiting em-
bodiments, each serrated section may present a sinu-
soidal shape. In this way, one optimizes the performance
of the impeller by keeping low noise levels.
[0032] According to an additional aspect, there is
claimed a domestic appliance, preferentially a domestic
oven, for the thermal treatment of food products compris-
ing the centrifugal cooling fan.
[0033] According to some possible embodiments, the
domestic appliance may further comprise one or more
electrical componentsarrangedwithinanelectroniccom-
partment of the domestic appliance. The centrifugal cool-
ing fan may be configured to generate a cooling air
stream for cooling the one ormore electrical components
and to direct the air out of an outlet opening of the
domestic appliance.
[0034] According to some possible embodiments, the
domestic appliance may further comprise a treatment
cavity for retaining the food product and having an open-
ing for introducing and/or removing the food product. The
domestic appliance further comprises a door for selec-
tively closing and opening the aperture; wherein the door
comprises a flow path and the centrifugal cooling fan is
configured to create an air flow through the flow path;
and/or
wherein the treatment cavity comprises at least one
evacuation hole and the centrifugal cooling fan is con-
figured to evacuate fluids from the treatment cavity and to
direct the fluids out of an outlet opening of the domestic
appliance.
[0035] A non-limiting embodiment of the present in-
vention will now be described, by way of example, with
reference to the accompanying drawings, in which:

- Figure 1 is a schematic view of a domestic appliance
having a centrifugal cooling fan according to the
present invention, with parts removed for clarity;

- Figure 2 is an exploded view of a centrifugal cooling

fan according to the present invention, with parts
removed for clarity;

- Figure 3 is a perspective view of a portion of the
centrifugal cooling fan seen from a first perspective,
with parts removed for clarity; and

- Figure 4 is a perspective view of a portion of the
centrifugal cooling fan seen from a second perspec-
tive, with parts removed for clarity; and

- Figure 5 is an enlarged perspective viewof a detail of
the centrifugal cooling fan of Figures 3 and 4, with
parts removed for clarity.

[0036] With particular reference to Figure 1, number 1
indicates as a whole a domestic appliance, preferentially
a domestic oven, for the treatment, preferentially the
thermal treatment, of food products.
[0037] In more detail, domestic appliance 1 may com-
prise at least:

- amain body 2 comprising a treatment cavity 3 for the
treatment, preferentially the thermal treatment, even
more particular for the heating, of the food product
within treatment cavity 3; and

- a door 4 configured to selectively open or close an
opening of main body 2 so as to selectively allow or
impede access to treatment cavity 3.

[0038] Additionally, main body 2 may comprise an
electronic compartment 5 within which electronic com-
ponents of domestic appliance 1 are housed in.
[0039] According to some possible embodiments, do-
mestic appliance 1 may comprise one or more of: a
microwave unit configured to treat the food product by
means of microwaves and to introduce microwaves into
treatment cavity 3, a heat convection unit configured to
createa flowof heatwithin treatment cavity 3andasteam
generation unit configured to introduce steam into treat-
ment cavity 3.
[0040] E.g. in the case of the presence of a microwave
unit, the microwave unit may be arranged within electro-
nic compartment 5.
[0041] According to some possible embodiments, one
or more of the electronic components may be comprises
byoneormoreof themicrowaveunit, theheat convection
unit and the steam generation unit.
[0042] Domestic appliance 1 may comprise a control
unit configured tocontrol operationofdomesticappliance
1 and being at least partially arranged within electronic
compartment 5.
[0043] Furthermore, domestic appliance 1 comprises
a centrifugal cooling fan 6 configured to at least generate
a cooling air flow within electronic compartment 5, and
preferentially to also evacuate fluids (e.g. steam, air, and
so on) from treatment cavity 3. Preferentially, centrifugal
cooling fan 6 may be at least partially arranged within
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electronic compartment 3 and/or may be on fluidic con-
necting with treatment cavity 3.
[0044] Preferentially, main body 2 may comprise an
evacuation hole and centrifugal cooling fan 6 being in
fluidic connection with treatment cavity 3 through the
evacuation hole. Preferentially, centrifugal cooling fan
6 may be configured to evacuate fluids from treatment
chamber 3 through the evacuation hole.
[0045] According to some possible embodiments,
main body 2 may comprise one or more inlet holes
configured to establish a fluidic connection between an
outside space and electronic compartment 3. Preferen-
tially, centrifugal cooling fan 6 may be configured to
generate a flow of cooling air from the outside space into
electronic compartment 3 through the one or more inlet
holes.
[0046] Additionally, centrifugal cooling fan 6 may also
be configured to generate a flow of fluids through an
outlet opening 7 out of domestic appliance 1, preferen-
tially main body 2. E.g. outlet opening 7may be arranged
above (see Figure 1) or, alternatively, below (not shown)
door 4.
[0047] Moreover, outlet opening 7 may have an elon-
gated configuration.
[0048] Preferentially, door 4maycompriseaflowchan-
nel and centrifugal cooling fan 6 may also be configured
to generate a flow of air from the outside space into and
within the flow channel.
[0049] Additionally, domestic appliance 1 may com-
prise a flow conduit 8 being in fluidic connection with
the flow channel and centrifugal cooling fan 6. Preferen-
tially, centrifugal cooling fan 6 may be configured to
generate the flow of air within the flow channel and into
and through the flow conduit.
[0050] According to some preferred non-limiting em-
bodiments, centrifugal cooling fan 6 may comprise at
least two inlets configured to draw fluids from different
directions (e.g. from below and above).
[0051] With particular reference to Figures 2 to 4,
centrifugal cooling fan 6 comprises an impeller 15 con-
figured to generate the respective drawing forces for
generating (desired) fluid flows, preferentially through
the respective two inlets.
[0052] Preferentially, impeller 15 may be realized as a
single piece, e.g. formed by molding.
[0053] Additionally, centrifugal cooling fan 6 may also
comprise a fan housing 16 housing impeller 15, and
preferentially also an actuator 17 (e.g. an electric motor)
configured to actuate a rotation of impeller 15 about a
rotation axis A. In particular, fan housing 16 may com-
prise a seat and impeller 15 may be arranged within the
seat.
[0054] With particular reference to Figures 2 to 4, im-
peller 15 comprises a separation plate 18, a plurality of
first blades 19 extending from separation plate 18, pre-
ferentially into a first direction D1, and a plurality of
second blades 20 extending from separation plate 18,
preferentially into a second direction D2 opposite to first

direction D1.
[0055] In more detail, separation plate 18 may com-
prise a first face 21 and a second face 22 opposed to first
face 19. Moreover, first blades 19 may axial extending
from first face 19 and second blades 20may axial extend
from second face 22.
[0056] Advantageously, each first blade 19 and each
second blade 20 may comprise a serrated section 23.
[0057] In particular, each first blade 19 and each sec-
ond blade 20 may comprise a trailing edge 24 and a
leading edge 25.
[0058] Each trailing edge 24 and/or each leading edge
25 may comprise the respective serrated section 23.
[0059] Most preferentially, at least each trailing edge
24 may comprise the respective serrated section 23.
Additionally, also each leading edge 25 may comprise
a respective serrated section (not shown).
[0060] Already the presence of each serrated section
23 contributes to a reduction of noise formation during
use of impeller 15 in comparison to the known impellers
15. In order to further improve and to rely on synergistic
effects, first blades 19 and second blade 20 are not
aligned with respect to one another.
[0061] According to some preferred non-limiting em-
bodiments, each serrated section 23 may follow and/or
have a sinusoidal shape.
[0062] In more detail, each first blade 19 is interposed
between two respective second blades 20 and each
second blade 20 is interposed between two respective
first blades 19.
[0063] In particular, this is to be understood such that if
first blades 19 and second blades 20 would be projected
onto a two-dimensional plane, the respective projections
of each first blade 19 are interposed between the respec-
tive projections of each second blade 20 and the respec-
tive projections of each second blade 20 are interposed
between the respective projections of the respective two
first blades 19.
[0064] According to some preferred non-limiting em-
bodiments, first blades 19 may be equally spaced about
rotation axis Aand also second blades 20may beequally
spaced about rotation axis A.
[0065] Additionally and with respect to rotation axis A,
the respective trailing edge 24 of each first blade 19 may
be angularly displaced from the respective trailing edges
24 of second blades 20 and the respective trailing edge
24 of each second blade 20 may be angularly displaced
from the respective trailing edges 24 of first blades 19.
[0066] In more detail, the respective trailing edge 24 of
each first blade 19 may be arranged at a respective first
angular position and the respective trailing edge 24 of
each second blade 20 may be arranged at a respective
second angular position with respect to rotation axis A.
Preferentially, the respective second angular positions
are angularly displaced from the respective first angular
positions.
[0067] Withparticular reference toFigure3and4, each
first blade19 andeach secondblade20may comprises a
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first end portion 26 in contact with, preferentially being
integral to, separation plate 18 and a free end portion 27
opposite to first end portion 26.
[0068] In more detail, the respective free end portions
27 of first blades 19 are distanced from first face 21 and
the respective free end portions 27 of second blades 20
are distanced from second face 22.
[0069] According to some preferred non-limiting em-
bodiments, each first blade 19 and each second blade 20
may radially protrude away from separation plate 18; i.e.
trailing edges 24 of first blades 19 and trailing edges 24 of
second blades 20may be further distanced froma center
of separationplate18 thananouter edge28of separation
plate 18.
[0070] In more detail, the respective trailing edges 24
of first blades19maydefineafirst circle of a first diameter
and the respective trailing edges 24 of second blades 20
may define a second circle of a second diameter. More-
over, an outer diameter of separation plate 18 may be
smaller than the first diameter and the second diameter.
[0071] In particular, the portions of each trailing edge
24being farthest fromacenter of separationplate 18may
lie on respective the first circle or the second circle.
[0072] Most preferentially, the first diameter and the
second diameter may equal one another.
[0073] Most preferentially, the diameter of separation
plate 18 may be than the first diameter and the second
diameter by at least a factor of 0,9, preferentially of at
least by a factor 0,8.
[0074] Moreover, a respectiveheight of each first blade
19 (from first face 21) and of each second blade 20 (from
second face 22) may increase towards the respective
trailing edge 24 and/or decreases towards the center of
separation plate 18.
[0075] Clearly, changes may be made to centrifugal
cooling fan 6 and/or domestic appliance 1 without, how-
ever, departing from the scope of the present invention.

List of Reference Signs

[0076]

1 Domestic Appliance
2 Main Body
3 Treatment Cavity
4 Door
5 Electronic Compartment
6 Centrifugal Cooling Fan
7 Outlet Opening
8 Flow Conduit
15 Impeller
16 Housing
17 Actuator
18 Separation Plate
19 First Blades
20 Second Blades
21 First Face
22 Second Face

23 Serrated Section
24 Trailing Edge
25 Leading Edge
26 First End Portion
27 Free End Portion
28 Outer Edge
A Rotation Axis
D1 First Direction
D2 Second Direction

Claims

1. Centrifugal cooling fan (6) for a domestic appliance
(1) comprising at least an impeller (15), the impeller
(15) having:

- a separation plate (18) having a first face (21)
and a second face (22) opposed to the first face
(21);
- a plurality of first blades (19) axially extending
from the first face (21) of the separation plate
(18); and
- a plurality of second blades (20) axially extend-
ing from the second face (22) of the separation
plate (18); wherein each first blade (19) and
each second blade (20) comprises a trailing
edge (24) anda leadingedge (25);wherein each
trailing edge (24) and/or each leading edge (25)
comprises a serrated section (23);

wherein the plurality of first blades (19) ismisaligned
with the plurality of second blades (20).

2. Centrifugal cooling fan according to claim 1, wherein
each first blade (19) is interposed between two re-
spective second blades (20) and each second blade
(20) is interposed between two respective first
blades (19).

3. Centrifugal cooling fan according to claim 1 or 2,
wherein the first blades (19) of the plurality of first
blades (19) are equally spaced about a rotation axis
(A) of the impeller (15);

wherein the secondblades (20) of the plurality of
second blades (20) are equally spaced about
the rotation axis (A) ;
wherein the respective trailing edge (24) of each
first blade (19) is angularly displaced from the
respective trailing edges (24) of the second
blades (20) and the respective trailing edge
(24) of each second blade (20) is angularly dis-
placed from the respective trailing edges (24) of
the first blades (19).

4. Centrifugal cooling fan according to claim 3, wherein
the respective trailing edge (24) of each first blade
(19) is arranged at a respective first angular position

5

10

15

20

25

30

35

40

45

50

55



6

9 EP 4 538 538 A1 10

and the respective trailing edge (24) of each second
blade (20) is arranged at a respective second angu-
lar position with respect to the rotation axis (A);
wherein the respective second angular positions
are angularly displaced from the respective first an-
gular positions.

5. Centrifugal cooling fan according to any one of the
preceding claims, wherein each first blade (19) and
each second blade (20) comprises a first end portion
(26) in contact with the separation plate (18) and a
free end portion (27) opposite to the first end portion
(26).

6. Centrifugal cooling fan according to any one of the
preceding claims, wherein the first blades (19) and
the second blades (20) radially protrude away from
the separation plate (18).

7. Centrifugal cooling fan according to any one of the
preceding claims, wherein the plurality of trailing
edges (24) of the first blades (19) define a first circle
of a first diameter and wherein the plurality of trailing
edges (24) of thesecondblades (20) defineasecond
circle of a second diameter;
wherein an outer diameter of the separation plate
(18) is smaller than the first diameter and the second
diameter.

8. Centrifugal cooling fan according to claim 7, wherein
the first diameter and the second diameter equal one
another.

9. Centrifugal cooling fan according to claim 8, wherein
the diameter of the separation plate is smaller than
the first diameter and the seconddiameter by at least
a factor of 0,9, preferentially of at least bya factor 0,8.

10. Centrifugal cooling fan according to any one of the
preceding claims, wherein a respective height of
each first blade (19) and of each second blade
(20) increases towards the trailing edge (24) and/or
decreases towards a center of the separation plate
(18).

11. Centrifugal cooling fan according to any one of the
preceding claims, wherein each serrated section
(23) presents a sinusoidal shape.

12. Centrifugal cooling fan according to any one of the
precedingclaims,wherein the impeller (15) is formed
in a single piece.

13. Domestic appliance (1) for the thermal treatment of
food products comprising a centrifugal cooling fan
(6) according to any one of the preceding claims.

14. Domestic appliance according to claim 13, further

comprising one or more electrical components ar-
ranged within an electronic compartment (5) of the
domestic appliance (1);
wherein the centrifugal cooling fan (6) is configured
togenerate a cooling air stream for cooling theoneor
more electrical components and to direct the air out
of anoutlet opening (7)of thedomestic appliance (1).

15. Domestic appliance according to claim 13 or 14,
further comprising a treatment cavity (3) for retaining
the food product and having an opening for introdu-
cing and/or removing the food product;

wherein the domestic appliance (1) further com-
prises a door (4) for selectively closing and
opening the opening; wherein the door (4) com-
prises a flow path and the centrifugal cooling fan
(6) is configured to create an air flow through the
flow path; and/or
wherein the treatment cavity (3) comprises at
least one evacuation hole and the centrifugal
cooling fan (6) is configured to evacuate fluids
from the treatment cavity (3) and to direct the
fluids out of an outlet opening (7) of the domestic
appliance (1).
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