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Description
Technical field

[0001] This invention relates to a fan and a ventilation
unit comprising a fan and a corresponding shroud.

Background art

[0002] The ventilation groups referred to in this spec-
ification are those generally formed by afan and a support
shroud of the fan, for cooling radiators in automotive ap-
plications.

[0003] The fan is usually constituted by an electric mo-
tor, preferably of the closed type, for actuating a corre-
sponding fan, of the axial type in the present case.
[0004] The electric motor has a casing, a cap for clos-
ing the casing and an outlet shaft which is solidly con-
strained to the fan by means of a cup-shaped hub which
at least partly houses the motor itself and from which a
plurality of blades project.

[0005] The shroud is provided for supporting the motor
by means of a corresponding support ring and for at least
partly housing the fan in such a way as to optimise heat
removal from the radiator.

[0006] The shrouds, in particular, generally comprise
an external tubular member, having a substantially cy-
lindrical end wall, to which the support ring is connected
by means of a plurality of arms or spokes which project
from the cylindrical wall internally of the tubular element.

[0007] The support ring is coaxial with the cylindrical
wall and the motor is mounted coaxially with the support
ring.

[0008] The prior art solutions have some drawbacks.
[0009] The positioning and fixing of the fan in the

shroud do not enable effective removal and evacuation
of the heat generated by the electric motor in operation,
i.e. an adequate cooling of the cap and the casing is not
enabled.

[0010] In general, the ring of the shroud for supporting
the motor surrounds the motor itself and does not allow
the circulation of an air flow suitable carrying of the heat
generated in use.

[0011] The hub of the fan is in general very closed on
the motor and also prevents a circulation of air which
cools down the casing and the cap of the electric motor
by convection.

[0012] One example of known solution is disclosed in
document EP1050682 which discloses a motor-driven
fan comprising an impeller or fan including a hollow hub.
The hub has a front wall fixed to a back wall a of a cap
a of the external rotor of the motor and a lateral skirt which
surrounds the lateral wall of the cap. The hub is further
provided with inner ventilation blades acting in operation
to generate a cooling air stream which passes through
the motor.

[0013] Failure to cool the motor limits the operating
temperature and therefore the performance.
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[0014] If, on the other hand, particular levels of per-
formance are required, the duration overtime of the motor
is limited, should it not be properly cooled. In this context,
the main aim of this invention is to obviate the above-
mentioned drawbacks.

Disclosure of the invention

[0015] The aim of the present invention is to provide a
fan which contributes to generating a flow of air for cooling
the electric motor, in particular both the cap and the cas-
ing.

[0016] Anotheraim oftheinventionis to disclose a ven-
tilation group which allows a better passage of air around
the cap and the casing of the electric motor than the prior
art solutions.

[0017] The stated technical purpose and aims of the
invention are substantially achieved by a fan according
to claim 1 and a ventilation group according to claim 9.

Brief description of drawings

[0018] Further characteristics and advantages of the
invention will become more apparent from the non-limit-
ing description that follows of a preferred but non-limiting
embodiment of a ventilation group as illustrated in the
accompanying drawings, in which:

- figure 1is a ventilation group according to the inven-
tion, in a schematic perspective view;

- figure 2 is the ventilation group of figure 1 in a second
schematic perspective view;

- figure 3 illustrates the ventilation group of the pre-
ceding figures in a schematic perspective partly ex-
ploded view, with some parts removed for greater
clarity;

- figure 4 is the ventilation group of the present inven-
tion in a schematic section view with some parts re-
moved for better clarity.

[0019] With particular reference to figures 1 and 2, ref-
erence numeral 1 denotes a ventilation group according
to the present invention.

Detailed description of preferred embodiments of the
invention

[0020] The ventilation group 1 is preferably destined
for automotive applications in the sector of radiator cool-
ing.

[0021] The ventilation group 1 comprises a fan 2 hav-

ing an axis R of rotation and a support shroud 3 of the
fan 2.

[0022] The fan 2 comprises an electric motor 4 and a
fan 5 having axial flow, or simply an axial fan, actuated
by the motor 2, rotatable about the axis R of rotation.
[0023] As illustrated in particular in figure 3, the motor
4, preferably of the closed and sealed type, substantially
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of known type and described only regarding the parts
necessary for understanding the present invention, com-
prises an external casing 6, a cap 7 for closing the casing
and a shaft 8, coaxial with the axis R, to which the fan 5
is connected.

[0024] In particular, the shaft 8 comprises an end por-
tion 9 protruding from the casing 6 on the opposite side
with respect to the cap 7 to which the fan 5 is connected,
for example by interference fitting.

[0025] The shroud 3 comprises aring 10 for supporting
the motor 4, to which the motor 4 is fixed in the substan-
tially known way, for example, by means of screws in
suitable protrusions extending from the ring 10.

[0026] The motor 4 is inserted internally of the fixed
ring 10 and is supported thereby.

[0027] Thering 10 has a external annular wall 11 from
which project, on the side opposite the motor, a plurality
of arms or spokes 12 of substantially known type.
[0028] The wall annular 11 advantageously projects
axially up to the cap 7 on the opposite side to the fan 5.
[0029] The wall 11 preferably, has radial dimensions
equal to the radial dimensions of the hub 14.

[0030] The shroud 3 comprises a tubular element 13
external of the ring 10 and to which the arms 12 are con-
nected.

[0031] In general the ventilation group 1 is installed in
a generic application, which is not illustrated, by means
of the element tubular 13 which in turn, by means of the
arms 12 and the ring 10, supports the fan 2.

[0032] Observing the fan 5 in more detail, it should be
noted that it comprises a cup-shaped hub 14 and a plu-
rality of blades 15 extending from the hub 14 and pref-
erably made in a single body with the hub by moulding
using a plastic material.

[0033] As illustrated in figure 4, the motor 4 is housed
at least partly internally of the hub 14.

[0034] The hub 14 comprises an end wall 16 by means
of which the fan 5 is connected to the shaft 8.

[0035] The hub 14 comprises a lateral wall 17 extend-
ing from the end wall 16 and having a peripheral edge
18, substantially circular in shape, on the side opposite
the end wall 16 along the axis R of rotation.

[0036] The end wall 16 and the lateral wall 17 define
a cup-shaped structure for the hub 14.

[0037] Theblades 15 extend preferably from the lateral
wall 17 of the hub 14 towards the outside thereof, exter-
nally of the cup-shaped structure.

[0038] With reference in particular to figures 3 and 4,
it can be observed that the fan 5 comprises a plurality of
fins 19, preferably made in a single body with the hub
14, internal of the cup-shaped structure for generating,
in use, a descending flow of tangential air internally of
the hub 14 for removing heat from the motor 4.

[0039] Intheillustrated preferred embodiment, the fins
19 are angularly equispaced internally of the hub 14 and
are for example seven in number.

[0040] Each fin 19 comprises a portion 20 projecting
beyond the peripheral edge 18 of the lateral wall 17, ex-
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ternally of the cup-shaped structure, i.e. outside the hub
14.

[0041] Preferably, the end portions 20 protrude exter-
nally of the hub 14 along an axial direction, substantially
parallel with the axis R of rotation of the fan 2.

[0042] In the illustrated preferred embodiment, each
appendage 19 has a first portion 21 extending from lateral
wall 17 internally of the hub 14, preferably radially.
[0043] Thefirstportion21 has mainextensiondirection
that is parallel to the axis R of rotation of the fan 5 and
preferably extends along the entire axial dimension of
the hub 14 towards the inside of the hub 14.

[0044] The end portions 20 are preferably defined by
an at least partial extension of the first portion 21 beyond
the edge 18.

[0045] In the preferred embodiment illustrated, each
fin 19 comprises a second portion 22 extending from the
end wall 16 towards the inside of the hub 14.

[0046] Each second portion 22 is connected and ex-
tends into a corresponding first portion 21.

[0047] Each second portion 22 preferably has a main
extension direction that is substantially radial and ex-
tends towards the inside of the hub 14.

[0048] With reference in particular to figure 4 it may be
observed that the fins 19 are substantially L-shaped, with
the second radial portion 22 and the first axial portion 21
located inside the hub 14 and the end portion 20 exiting
therefrom.

[0049] Each end portion 20 has an internal edge 23
facing internally of the hub 14, i.e., towards the electric
motor 4, and an external edge 24 facing externally of the
hub 14, i.e. towards the blades 15.

[0050] According to the invention, the external edge
24 is at a radial distance from the axis R of rotation that
is less than a radial distance of a radially inner surface
of the lateral wall 17 from the axis R of rotation.

[0051] Inpractice,each portion 20is slimmedin aradial
direction relative to the corresponding first portion 21 of
the respective fin 19.

[0052] To facilitate outflow of the air moved by the fins
19 in use, the hub 14 has a plurality of through-holes 25
at a connecting zone 26 of the end wall 16 and the lateral
wall 17.

[0053] Theconnectingzone 26 preferably has a curved
extension and the holes 25 preferably have rounded edg-
es.

[0054] The heatremoved from the casing and the cap,
in a flow having a prevalently axial component, advanta-
geously flows out from the hub 14 through the holes 25.
[0055] With reference in particular to figure 4, it can be
observed that the annular wall 11 delimits, with the ex-
ternal surface of the electric motor 4, an annular channel
27.

[0056] The end portions 20 of the fins 19 are preferably
at least partly inserted internally of the channel 27.
[0057] More precisely, the portions 20 are slimmed as
described in the foregoing so as to be inserted internally
of the channel 27.
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[0058] The lateral wall 11 of the ring 10 preferably has
a radial dimension substantially corresponding to the ra-
dial dimension of the hub 14 and in particular of the lateral
wall 17 thereof. More precisely, a substantially cylindrical
internal surface of the wall 11 has the same internal di-
ameter as the lateral wall 17 of the hub 14.

[0059] In this way, a descending flow of tangential air
is guided about the casing 6 and the cap 7 of the motor
so as to carry heat away from both.

[0060] In particular, a component of the tangential flow
for cooling the cap is determined by the portions 20 of
the fins which extend outside the hub internally of the
annular channel 27.

Claims

1. Anaxial fan having an axis (R) of rotation and com-
prising a hub (14) comprising a bottom wall (16) and
alateral wall (17) extending from the bottom wall (16)
and having a peripheral edge (18) on an opposite
side with respect to the bottom wall (16) along the
axis (R) of rotation, the bottom wall (16) and the lat-
eral wall (17) forming a cup-shaped structure of the
hub (14), the fan comprising
a plurality of blades (15) extending from the lateral
wall (17) externally of the cup-shaped structure;
atleast afin (19) internal of the cup-shaped structure
for generating, in use, a tangential flow of air inter-
nally of the hub (14), the fin (19) comprising an end
portion (20) projecting beyond the peripheral edge
(18) externally of the hub (14) having aninternal edge
(23) facing internally of the hub (14) and an external
edge (24), facing externally of the hub (14), the fan
being characterised in that the external edge (24)
is positioned at a radial distance from the axis (R) of
rotation that is less than a radial distance of a radially
inner surface of the lateral wall (17) from the axis (R)
of rotation.

2. Thefan according to claim 1 wherein the fin (19) has
afirst portion (21) extending from the lateral wall (17)
towards the inside of the hub (14), the end portion
(20) being defined by an at least partial extension of
the first portion (21).

3. Thefan according to claim 2 wherein the first portion
(21) is parallel to the axis (R) of rotation.

4. The fan according to any one of claims from 1 to 3
wherein the fin (19) comprises a second portion (22)
extending from the bottom wall (16) towards the in-
side of the hub (14).

5. The fan according to claim 4 wherein the second
portion (22) extends radially from the axis (R) of ro-
tation.
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6. Thefanaccordingtoany one ofthe precedingclaims,
wherein the end portion (20) extends mainly parallel
to the axis (R) of rotation.

7. Thefanaccordingto any one ofthe preceding claims,
wherein the hub (14) has a plurality of through-holes
(25) at a zone (26) connecting the bottom wall (16)
and the lateral wall (17).

8. Thefanaccordingto anyone ofthe preceding claims,
wherein the hub (14), the blades (15) and the fin (19)
are made in a single part by moulding.

9. A ventilation group comprising
a fan (2) and a support shroud (3) of the fan (2),
the fan (2) comprising an electric motor (4) and a fan
(5) actuated by the electric motor
the electric motor (4) comprising a casing (6), a cap
(7) for closing the casing (6) and a shaft (8) to which
the fan (5) is connected,
the shroud (3) comprising a support ring (10) of the
electric motor (4) having an external annular wall
(11), the ventilation group being characterised in
that the fan (5) is of the type according to any one
of claims from 1 to 8 and the electric motor (4) is at
least partly housed internally of the hub (14).

10. The ventilation group according to claim 9 wherein
the external annular wall (11) delimits, with the elec-
tric motor (4), an annular channel (27), the end por-
tion (20) of the fin (19) being at least partly inserted
in the annular channel (27).

11. Aventilation group according to claim 9 or 10, where-
in the shaft (8) comprises an end portion (9), pro-
truding from the casing (6) on the opposite side from
the cap (7), to which the hub (14) of the fan (5) is
connected, the external annular wall (11) extending
axially up to the cap (7) on the opposite side with
respect to the fan (5).

12. The ventilation group according to any of the claims
from 9 to 11 wherein the external annular wall has a
radial dimension (11) that is equal to the radial di-
mension of the hub (14).

Patentanspriiche

1. Axialgeblase aufweisend eine Drehachse (R) und
umfassend
eine Nabe (14) umfassend eine Bodenwand (16)und
eine Seitenwand (17), die sich von der Bodenwand
(16) erstreckt und aufweisend eine Umfangskante
(18) auf einer gegenuberliegenden Seite in Bezug
auf die Bodenwand (16) entlang der Drehachse (R),
wobei die Bodenwand (16) und die Seitenwand (17)
eine becherférmige Struktur der Nabe (14) bilden,
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wobei das Geblase eine Vielzahl an Schaufeln (15)
umfasst, die sich von der Seitenwand (17) auRerhalb
der becherfdrmigen Struktur erstrecken;
mindestens eine Rippe (19) innerhalb der becher-
férmigen Struktur zum Erzeugen, in Verwendung,
eines tangentialen Luftstroms innerhalb der Nabe
(14), wobei die Rippe (19) einen Endabschnitt (20)
umfasst, der Uber die Umfangskante (18) auRerhalb
der Nabe (14) herausragt, der eine Innenkante (23),
die nachinnen der Nabe (14) zugewandtist und eine
AuBenkante (24) aufweist, die nach auRen der Nabe
(14) zugewandtist, wobei das Geblase dadurch ge-
kennzeichnet ist, dass die AuRBenkante (24) in ei-
nem radialen Abstand von der Drehachse (R) posi-
tioniert ist, der kleiner als ein radialer Abstand einer
radial innenliegenden Innenflache der Seitenwand
(17) von der Drehachse (R) ist.

Geblase nach Anspruch 1, wobei die Rippe (19) ei-
nen ersten Abschnitt (21) aufweist, der sich von der
Seitenwand (17) zur Innenseite der Nabe (14) er-
streckt, wobei der Endabschnitt (20) durch eine zu-
mindest teilweise Erstreckung des ersten Abschnitts
(21) definiert ist.

Geblase nach Anspruch 2, wobei der erste Abschnitt
(21) parallel zur Drehachse (R) verlauft.

Geblase nach einem der Anspriiche 1 bis 3, wobei
die Rippe (19) einen zweiten Abschnitt (22) umfasst,
der sich von der Bodenwand (16) zur Innenseite der
Nabe (14) erstreckt.

Geblase nach Anspruch 4, wobei sich der zweite Ab-
schnitt (22) radial von der Drehachse (R) erstreckt.

Geblase nach einem der vorhergehenden Anspri-
che, wobei sich der Endabschnitt (20) hauptsachlich
parallel zur Drehachse (R) erstreckt.

Geblase nach einem der vorhergehenden Anspri-
che, wobei die Nabe (14) eine Vielzahl an Durch-
gangslochern (25) in einer Zone (26) aufweist, die
die Bodenwand (16) und die Seitenwand (17) ver-
bindet.

Geblase nach einem der vorhergehenden Anspri-
che, wobei die Nabe (14), die Schaufeln (15) und die
Rippe (19) durch Formen in einem einzigen Teil her-
gestellt sind.

Liftungsgruppe mit

einem Geblase (2) und einer Stiitzabdeckung (3) des
Geblases (2), wobei das Geblase (2) einen Elektro-
motor (4) und einen vom Elektromotor betatigten Lif-
ter (5) umfasst,

wobei der Elektromotor (4) ein Gehause (6), eine
Kappe (7) zum VerschlieRen des Gehauses (6) und
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10.

1.

12.

eine Welle (8) umfasst, mit der der Lifter (5) verbun-
denist, wobei die Abdeckung (3) einen Stiitzring (10)
des Elektromotors (4) mit einer duferen Ringwand
(11) umfasst, wobei die Luftungsgruppe dadurch
gekennzeichnet ist, dass der Lifter (5) von dem
Typ nach einem der Anspriiche 1 bis 8 ist und der
Elektromotor (1) zumindest teilweise innerhalb der
Nabe (14) untergebracht ist.

Liftungsgruppe nach Anspruch 9, wobei die duf3ere
Ringwand (11) mit dem Elektromotor (4) einen Ring-
kanal (27) begrenzt, wobei der Endabschnitt (20) der
Rippe (19) zumindest teilweise im Ringkanal (27)
eingesetzt ist.

Liftungsgruppe nach Anspruch 9 oder 10, wobei die
Welle (8) einen Endabschnitt (9) umfasst, der aus
dem Gehause (6) auf der gegeniiberliegenden Seite
von der Kappe (7) herausragt, mit der die Nabe (14)
des Lufters (5) verbunden ist, wobei sich die aulRere
Ringwand (11) axial bis zur Kappe (7) auf der ge-
genuberliegenden Seite in Bezug auf den Ldfter (5)
erstreckt.

Liftungsgruppe nach einem der Anspriiche 9 bis 11,
wobei die dulere Ringwand eine radiale Abmes-
sung (11) aufweist, die gleich der radialen Abmes-
sung der Nabe (14) ist.

Revendications

Ventilateur axial comportant un axe (R) de rotation
et comprenant

un moyeu (14) comprenant une paroi inférieure (16)
et une paroi latérale (17) se prolongeant a partir de
la paroi inférieure (16) et comportant un bord péri-
phérique (18) sur un cbdté opposé par rapport a la
paroi inférieure (16) le long de I'axe (R) de rotation,
la paroiinférieure (16) etla paroilatérale (17) formant
une structure en forme de tasse du moyeu (14), le
ventilateur comprenant une pluralité de pales (15)
se prolongeant a partir de la paroi latérale (17) a
I'extérieur de la structure en forme de tasse ;

au moins une ailette (19) située a l'intérieur de la
structure en forme de tasse destinée a générer, en
fonctionnement, un flux d’air tangentiel a l'intérieur
du moyeu (14), l'ailette (19) comprenant une partie
d’extrémité (20) dépassant au-dela du bord périphé-
rique (18) a I'extérieur du moyeu (14) comportant un
bord interne (23) tourné vers lintérieur du moyeu
(14) et un bord externe (24) tourné vers I'extérieur
du moyeu (14), le ventilateur étant caractérisé en
ce que le bord extérieur (24) est positionné a une
distance radiale de I'axe (R) de rotation étant infé-
rieure a une distance radiale d’'une surface radiale-
ment intérieure de la paroi latérale (17) a partir de
I'axe (R) de rotation.
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Ventilateur selon la revendication 1, dans lequel
l'ailette (19) comporte une premiére partie (21) se
prolongeant a partir de la paroi latérale (17) vers I'in-
térieur du moyeu (14), la partie d’extrémité (20) étant
définie par une extension au moins partielle de la
premiere partie (21).

Ventilateur selon la revendication 2, dans lequel la
premiere partie (21) est parallele a 'axe (R) de ro-
tation.

Ventilateur selon 'une quelconque des revendica-
tions 1 a 3, dans lequel 'ailette (19) comprend une
seconde partie (22) se prolongeant de la paroi infé-
rieure (16) vers l'intérieur du moyeu (14).

Ventilateur selon la revendication 4, dans lequel la
seconde partie (22) se prolonge radialement a partir
de l'axe (R) de rotation.

Ventilateur selon 'une quelconque des revendica-
tions précédentes, dans lequel la partie d’extrémité
(20) se prolonge principalement paralléelement a
I'axe (R) de rotation.

Ventilateur selon 'une quelconque des revendica-
tions précédentes, dans lequel le moyeu (14) com-
porte une pluralité de trous traversants (25) en cor-
respondance d’'une zone (26) reliant la paroi infé-
rieure (16) et la paroi latérale (17).

Ventilateur selon 'une quelconque des revendica-
tions précédentes, dans lequel le moyeu (14), les
pales (15) et I'ailette (19) sont réalisés en une seule
piéce par moulage.

Groupe de ventilation comprenant

un ventilateur (2) et une enveloppe de support (3)
du ventilateur (2), le ventilateur (2) comprenant un
moteur électrique (4) et une hélice de ventilation (5)
actionnée par le moteur électrique,

le moteur électrique (4) comprenant un carter (6),
une coiffe (7) de fermeture du carter (6) et un arbre
(8) auquel est reliée I'hélice de ventilation (5), I'en-
veloppe (3) comprenant une bague de support (10)
du moteur électrique (4) comportant une paroi an-
nulaire (11) extérieure, le groupe de ventilation étant
caractérisé en ce que I'hélice de ventilation (5) est
du type selon I'une quelconque des revendications
de 1 a 8 et le moteur électrique (4) est au moins
partiellement logé a l'intérieur du moyeu (14).

Groupe de ventilation selon la revendication 9, dans
lequel la paroi annulaire (11) extérieure délimite,
avec le moteur électrique (4), un canal annulaire
(27), la partie d’extrémité (20) de l'ailette (19) étant
au moins partiellement introduite dans le canal an-
nulaire (27).
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1.

12.

Groupe de ventilation selon la revendication 9 ou 10,
dans lequel I'arbre (8) comprend une partie d’extré-
mité (9), dépassant du carter (6) sur le c6té opposé
a la coiffe (7), a laquelle le moyeu (14) de I'hélice de
ventilation (5) est relié, la paroi annulaire (11) exté-
rieure se prolongeant axialement jusqu’a la coiffe (7)
surle coté opposé parrapporta I'hélice de ventilation

(5).

Groupe de ventilation selon I'une quelconque des
revendications de 9 a 11, dans lequel la paroi annu-
laire extérieure a une dimension radiale (11) étant
égale a la dimension radiale du moyeu (14).



EP 3 314 128 B1

Fig.1

2

13




EP 3 314 128 B1

Fig.2




EP 3 314 128 B1




EP 3 314 128 B1

ERRRCUNNN

OO\

10



EP 3 314 128 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« EP 1050682 A [0012]

1"



	bibliography
	description
	claims
	drawings
	cited references

