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(54) MOTOR-FAN GROUP

(57) A motor-fan assembly (1) for a heat pump com-
prises an electric motor (2) having a peripheral connec-
tion wall (5), and defining a rotation axis (6), a fan impeller
(7) made of polymer material, having a hub wall (8) con-
nected to the connection wall (5) of the motor by inserting
one onto the other, a plurality of keys (10) radially pro-
truding from one of said connection (5) and hub (8) walls,
a plurality of key seats (11) formed in the other of said
connection (5) and hub (8) walls to accommodate the
keys (10) upon the insertion of the hub wall (8) onto the
connection wall (5) in an axial insertion direction (12),

one or more first stop surfaces (13) formed in one of said
connection (5) and hub (8) walls and configured to abut
against one or more corresponding second stop surfaces
(14) formed in the other of said connection (5) and hub
(8) walls, upon reaching an axial insertion end-of-stroke
between the hub wall (8) and the connection wall (5), one
or more first side surfaces (15) formed by each of the
keys (10) and engaging corresponding second side sur-
faces (16) of the key seats (11), so as to achieve an
anti-rotation coupling between the hub wall (8) and the
connection wall (5) about the rotation axis (6).
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Description

Object of the invention

[0001] The present invention relates to a motor-fan as-
sembly, in particular for heat pumps, according to the
preamble of claim 1.
[0002] As it is known, heat pumps are used for both
cooling and heating in the industrial and domestic fields,
for example, for the air conditioning and ventilation of
environments, for heating and/or cooling substances,
materials, fluid flows, etc. To this end, in heat pumps, an
adiabatic fluid is compressed on the one side, thus heat-
ing up and generating heat, and on the other side, the
previously compressed adiabatic fluid is expanded and
evaporated, thus cooling and generating cold. To dispose
of or transport the heat generated by the compression of
the adiabatic fluid or the cold generated by the expansion
and evaporation of the adiabatic fluid, the use of electric
fans generating an air flow which brushes, for example,
a heat exchanger associated with the compressor and/or
evaporator of the heat pump is known.

Description of the prior art

[0003] The electric fans of the prior art comprise an
electric motor with a stator being connectable to the spe-
cific utility, in particular to the heat pump, and with a rotor
having a peripheral wall to which a fan impeller, usually
made of polymer material, is connected. The connection
between the impeller and the rotor of the electric motor
is achieved by an interference coupling between an an-
nular hub wall of the impeller and the peripheral wall of
the rotor of the motor. For this purpose, the impeller is
axially inserted and fitted onto the peripheral wall of the
rotor.
[0004] In order to ensure the stability of the interference
coupling between the impeller and the motor over the
whole life of the fan and to avoid a breakage of the hub
wall made of polymer material, it is known to strengthen
the hub wall by a metal ring co-molded with the impeller
hub wall.
[0005] The motor-fan assemblies for heat pumps of
the prior art have some disadvantages which have not
been overcome to date. The connection between the mo-
tor and the impeller by interference insertion does not
ensure the reliable and repeatable relative positioning
thereof, in particular the impeller cannot be perfectly con-
centric with the rotation axis of the motor. Furthermore,
manufacturing the impeller of two different materials
(metal ring, polymer impeller body) involves undesirably
high material and manufacturing costs.

General description of the invention

[0006] Therefore, it is the object of the present inven-
tion to provide a motor-fan assembly, in particular for
heat pumps, having such features as to obviate the dis-

advantages discussed with reference to the prior art.
[0007] It is a particular object of the invention to achieve
a coupling between an impeller made of polymer material
and a rotor of an electric motor, with reliable and repeat-
able relative positioning, in particular with reference to a
concentric positioning of the impeller with respect to the
rotation axis of the electric motor.
[0008] It is a further particular object of the invention
to provide a motor-fan assembly, in particular for heat
pumps, having lower manufacturing costs as compared
to the manufacturing costs of the motor-fan assemblies
of the prior art.
[0009] These and other objects are achieved by a mo-
tor-fan assembly, in particular for a heat pump, according
to claim 1. Advantageous and preferred embodiments
are the subject of the dependent claims.
[0010] In accordance with an aspect of the invention,
a motor-fan assembly, in particular for a heat pump, com-
prises:

an electric motor with a stator connectable to a use
and a rotor having a peripheral connection wall, the
electric motor defining a rotation axis,
a fan impeller made of polymer material, having a
hub wall connected to the connection wall of the rotor
by inserting one onto the other, as well as a plurality
of blades connected to the hub wall,
characterized in that it comprises:

- a plurality of keys radially protruding from one
of said connection and hub walls,

- a plurality of key seats formed in the other of
said connection and hub walls, and configured
to accommodate each respectively one of the
keys, upon the insertion of the hub wall onto the
connection wall in an axial insertion direction,

- one or more stop surfaces formed in one of said
connection and hub walls and configured to abut
against one or more corresponding stop surfac-
es formed in the other of said connection and
hub walls, upon reaching an axial insertion end-
of-stroke between the hub wall and the connec-
tion wall,

- one or more side surfaces formed by each of
the keys and engaging corresponding guide sur-
faces of the key seats, so as to achieve an anti-
rotation coupling between the hub wall and the
connection wall with respect to the rotation axis,

- one or more coupling portions formed by one of
said connection and hub walls and one or more
counter-coupling portions formed by the other
of said connection and hub walls, where the cou-
pling portions and the counter-coupling portions
mutually elastically yield in a radial direction with
respect to the rotation axis and snap-engage up-
on reaching the axial insertion end-of-stroke so
as to prevent the hub wall from slipping off the
connection wall in an opposite direction to the
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insertion direction.

[0011] By virtue of the connection and hub walls thus
configured, the impeller is coupled to the rotor of the mo-
tor with a concentric, reliable and repeatable relative po-
sitioning, being suitable for automated industrial assem-
bly and such as to obviate the need to integrate a metal
ring into the impeller.
[0012] Furthermore, by virtue of the connection and
hub walls thus configured, both the impeller and the con-
nection wall of the motor can be easily made of polymer
material by injection molding.

Brief description of the drawings

[0013] In order to better understand the invention and
appreciate the advantages thereof, some embodiments
thereof will be described below with reference to the Fig-
ures, in which:

Figure 1 shows a perspective side-rear view of a
motor-fan assembly according to an embodiment of
the invention,
Figure 2 shows a perspective side-front view of the
motor-fan assembly in Figure 1,
Figure 3 shows an exploded perspective side-rear
view of the motor-fan assembly in Figure 1,
Figure 4 shows an exploded perspective side-front
view of the motor-fan assembly in Figure 1, without
the stator of the motor,
Figures 5 and 6 show enlarged views of details in
Figure 4,
Figure 7 shows a sectional view of a part of the motor-
fan assembly according to a section plane orthogo-
nal to a rotation axis of the motor-fan assembly, ac-
cording to an embodiment,
Figure 8 shows sectional view of a part of the motor-
fan assembly according to a radial plane with respect
to a rotation axis of the motor-fan assembly, accord-
ing to an embodiment,
Figure 9 shows an enlarged view of a detail in Figure
8,
Figure 10 shows an enlarged view of a detail in Fig-
ure 7,
Figure 11 shows geometry and shape features of
the impeller of the motor-fan assembly according to
an embodiment.

Detailed description of embodiments

[0014] With reference to the Figures, a motor-fan as-
sembly 1, in particular for a heat pump, comprises:

an electric motor 2 with a stator 3 connectable to a
use (for example, the heat pump) and a rotor 4 having
a peripheral connection wall 5, the electric motor 2
defining a rotation axis 6,
a fan impeller 7 made of polymer material, having a

hub wall 8 connected to the connection wall 5 of the
rotor 4 by inserting one onto the other, as well as a
plurality of conveying blades 9 connected to the hub
wall 8,

- a plurality of keys 10 radially protruding from one
of said connection 5 and hub 8 walls,

- a plurality of key seats 11 formed in the other of
said connection 5 and hub 8 walls, and config-
ured to accommodate each respectively one of
the keys 10 upon the insertion of the hub wall 8
onto the connection wall 5 in an axial insertion
direction 12,

- one or more first stop surfaces 13 formed in one
of said connection 5 and hub 8 walls and con-
figured to abut against one or more correspond-
ing second stop surfaces 14 formed in the other
of said connection 5 and hub 8 walls, upon
reaching an axial insertion end-of-stroke be-
tween the hub wall 8 and the connection wall 5,

- one or more first side surfaces 15 formed by
each of the keys 10 and engaging corresponding
second side surfaces 16 of the key seats 11, so
as to achieve an anti-rotation coupling between
the hub wall 8 and the connection wall 5 about
the rotation axis 6,

- one or more coupling portions 17 formed by one
of said connection 5 and hub 8 walls and one or
more counter-coupling portions 18 formed by
the other of said connection 5 and hub 8 walls,
where the coupling portions 17 and the counter-
coupling portions 18 mutually elastically yield in
a radial direction with respect to the rotation axis
6 and mutually snap-engage upon reaching the
axial insertion end-of-stroke so as to prevent the
hub wall 8 from slipping off the connection wall
5 in an opposite direction to the insertion direc-
tion 12.

[0015] By virtue of the connection 5 and hub 8 walls
thus configured, the impeller 7 is coupled to the rotor 4
of the motor 2 with a concentric, reliable and repeatable
relative positioning, being suitable for automated indus-
trial assembly and such as to obviate the need to inte-
grate a metal ring into the impeller.
[0016] Furthermore, by virtue of the connection 5 and
hub 8 walls thus configured, both the impeller 7 and the
connection wall 5 of the electric motor 2 can be easily
made of polymer material by injection molding.

Detailed description of the keys 10

[0017] According to an embodiment, the key or keys
10 have a flattened, substantially plate-like shape with
two first opposite longitudinal edges 19, extending sub-
stantially parallel to the rotation axis 6 or substantially in
the insertion direction 12, preferably but not necessarily
parallel to one another, and forming the aforesaid first
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side surfaces 15, as well as with at least a first transverse
edge 20 extending in a direction transverse to the inser-
tion direction 12 and forming the aforesaid first stop sur-
face 13.
[0018] In accordance with an embodiment (Figure 9),
the first longitudinal edges 19, thus the first side surfaces
15 of the key 10, approach one another going towards
the first transverse edge 20.
[0019] The first longitudinal edges 19 can substantially
be rectilinear and the first transverse edge 20 can have
a rectilinear shape or a curved extension along a circum-
ference with respect to the rotation axis 6.
[0020] Advantageously, the first transverse edge 20
connects the first longitudinal edges 19 to one another
and, along with the first longitudinal edges 19, results in
a U-shaped outer contour of the key 10 (Figure 5).
[0021] This shape of the key 10 eases a manufacturing
thereof by injection molding and facilitates a guided in-
sertion of the key 10 into the key seat 11 in the direction
of the rotation axis 6.
[0022] According to a preferred embodiment, the keys
10 are formed directly from the hub wall 8 of the impeller
7 and protrude radially inwards (Figures 3, 4, 5, 9, 10).
Alternatively, the keys 10 can be made separately from
the impeller 7 and then connected to the hub wall 8.
[0023] Considering the insertion direction 12 as the
movement direction of the impeller 7 with respect to the
motor 2, the first transverse edge 20 and the first stop
surface 13 formed thereon face the insertion direction 12.
[0024] In accordance with an embodiment, a radial
thickness 22 of the keys 10 protruding from the hub wall
8 is thinner than the radial thickness 23 of the connection
wall 5 at the key seats 11, so that the keys 10 can be
inserted into the key seats 11 without radially passing
through the connection wall 5 (Figures 9, 10).
[0025] The hub wall 8 is preferably formed by a plurality
of segments or flaps 21 of a substantially circular cylin-
drical wall, alternated and spaced apart from one another
by gaps or first widening slits 29, and the keys 10 are
preferably positioned at a constant angular pitch, for ex-
ample, four keys 10 are arranged at a 90° pitch, prefer-
ably a key 10 positioned at one of the segments or flaps
21 of the substantially circular cylindrical wall, respec-
tively.
[0026] The first widening slits 29 weaken or interrupt
the hub wall 8 to allow an elastic widening thereof in the
circumferential and/or radial direction with respect to the
rotation axis 6.
[0027] This allows accommodating the key 10 in the
key seat 11 with an elastic preload, and/or inserting the
hub wall 8 onto the connection wall 5 with an elastic
preload in a radial direction with respect to the rotation
axis 6, and/or the wall forming the key seats 11 to yield
elastically, this being useful for the aforesaid snap en-
gagement of the coupling portions 17 with the counter-
coupling portions 18.
[0028] The first widening slits 29 can preferably extend
in an axial direction, in regions spaced apart from the

keys 10 and from the key seats 11, for example, sub-
stantially halfway between two consecutive keys 10, re-
spectively.
[0029] With a further advantage, the keys 10 can be
arranged flush with a rear edge 24 of the hub wall 8 op-
posite to the transverse edge 20 of the keys 10 (Figures
4, 5).
[0030] According to an embodiment, the hub wall 8 can
form a tubular lead-in portion 28 (Figure 9) which widens
radially, preferably by means of a gradual continuous cur-
vature, on one side of the impeller 7 facing the insertion
direction 12 or, in other words, on the same side as the
first transverse edges 20 of the keys 10. This lead-in (or
flaring) portion 28 of the hub wall 8 forms a lead-in for a
guided insertion of the hub wall 8 onto the connection
wall 5 of the rotor 1.
[0031] Advantageously, the keys 10 have a plate-like
shape with a thickness (measured in the radial direction
with respect to the rotation axis 6) tapered in the insertion
direction 12 (Figure 9), thus facilitating the insertion of
the hub wall 8 of the impeller 7 onto the connection wall
5 of the rotor 1.

Detailed description of the key seats 11

[0032] According to an embodiment, the key seats 11
can be non-through cavities or through openings (in the
radial direction) delimited by two second opposite longi-
tudinal edges 25, extending substantially parallel to the
rotation axis 6 or substantially in the insertion direction
12, preferably but not necessarily parallel to one another,
and which form the aforesaid second side surfaces 16,
as well as with at least a second transverse edge 26
extending in a direction transverse to the insertion direc-
tion 12 and forming the aforesaid second stop surface 14.
[0033] In accordance with an embodiment (Figures 4,
6), the second longitudinal edges 25, and therefore the
second side surfaces 16 of the key seat 10 approach
each other going towards the second transverse edge
26 or extend along parallel directions with respect to the
rotation axis 6.
[0034] The second longitudinal edges 25 can substan-
tially be rectilinear and the second transverse edge 26
can be planar and arc-shaped along a circumference with
respect to the rotation axis 6.
[0035] Advantageously, the second transverse edge
26 connects to the second longitudinal edges 25 and,
along with the second longitudinal edges 25, results in a
U-shaped inner contour of the key seat 11 (Figures 4, 5),
which is substantially complementary to the shape of the
U-shaped outer contour of the key 10.
[0036] This shape of the key seat 11 can be easily
achieved by injection molding and facilitates the insertion
of the key 10 into the key seat 11 in the direction of the
rotation axis 6.
[0037] According to a preferred embodiment, the key
seats 11 are formed by the connection wall 5 of the rotor
4 (Figures 3, 4, 9).
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[0038] Considering the insertion direction 12 as the
movement direction of the impeller 7 with respect to the
motor 2, the second transverse edge 26 and the second
stop surface 14 formed thereon are positioned on one
side of the key seat 11 opposite to the insertion direction
12 but facing the insertion direction 12.
[0039] The key seats 11 can be formed in a portion of
the connection wall 5 which is preferably circular cylin-
drical. The key seats 11 can be positioned at a constant
angular pitch, for example four key seats 11 arranged at
a 90° pitch.

Detailed description of the coupling portions 17 and of 
the counter-coupling portions 18

[0040] According to an embodiment, the coupling por-
tions 17 comprise a plurality of flanges 31 protruding from
the hub wall 8 radially inwards, so as to snap-engage
corresponding counter-flanges 30 of the connection wall
5 which form the counter-coupling portions 18 (Figure 9).
[0041] Advantageously, the flanges 31 are formed di-
rectly on the keys 10 on an opposite side to the first trans-
verse edge 20 of the first stop surface 13, and facing in
the opposite direction to the insertion direction 12. The
counter-flanges 30 are instead formed directly in the key
seats 11 on an opposite side to the second transverse
edge 26 or the second stop surface 14, and facing the
insertion direction 12.
[0042] According to a preferred embodiment (Figure
10), the connection wall 5 and the hub wall 8 are mutually
engaged in pressing contact with an elastic preload due
to an elastic deformation of the hub wall 8.
[0043] According to a further preferred embodiment,
the impeller 7 forms a plurality of main blades 27 arranged
in a circumferential sequence and alternated to second-
ary blades (splits) 27’ of a shorter length than the length
of the main blades 27 (Figures 7, 11).
[0044] The length of the main blades 27 is equal to or
greater than twice the length of the secondary blades
(splits) 27’.
[0045] Both the main blades 27 and the secondary
blades (splits) 27’ extend up to the same outer diameter
(or circumference) 32 of the impeller 7, but a radially inner
end of the primary blades 27 is positioned at a first radial
distance 33 from the rotation axis 6 while a radially inner
end of the secondary blades 27’ is positioned at a second
radial distance 34 from the rotation axis 6 which is greater
than the first radial distance 33.
[0046] Furthermore, the secondary blades (splits) 27’
are not equally spaced apart from the two adjacent pri-
mary blades 27 (Figure 11). With respect to a central,
equally spaced apart position 35, the secondary blade
27’ is offset or moved towards the adjacent frontal main
blade 36 with reference to the rotation direction 37 (Figure
11).
[0047] The invention also relates to a heat pump (not
shown in the Figures since it is known per se) comprising
the motor-fan assembly 1, in particular associated with

a heat exchanger of a compressor and/or evaporator of
the heat pump.

Claims

1. A motor-fan assembly (1), in particular for a heat
pump, comprising:

- an electric motor (2) with a stator (3) and a rotor
(4) having a peripheral connection wall (5), the
electric motor (2) defining a rotation axis (6),
- a fan impeller (7) made of polymer material,
having a hub wall (8) connected to the connec-
tion wall (5) of the rotor (4) by inserting one onto
the other, as well as a plurality of conveying
blades (9) connected to the hub wall (8),
- a plurality of keys (10) radially protruding from
one of said connection (5) and hub (8) walls,
- a plurality of key seats (11) formed in the other
of said connection (5) and hub (8) walls, and
configured to accommodate each respectively
one of the keys (10) upon the insertion of the
hub wall (8) onto the connection wall (5) in an
axial insertion direction (12),
- one or more first stop surfaces (13) formed in
one of said connection (5) and hub (8) walls and
configured to abut against one or more corre-
sponding second stop surfaces (14) formed in
the other of said connection (5) and hub (8)
walls, upon reaching an axial insertion end-of-
stroke between the hub wall (8) and the connec-
tion wall (5),
- one or more first side surfaces (15) formed by
each of the keys (10) and engaging correspond-
ing second side surfaces (16) of the key seats
(11), so as to achieve an anti-rotation coupling
between the hub wall (8) and the connection wall
(5) about the rotation axis (6),
- one or more coupling portions (17) formed by
one of said connection (5) and hub (8) walls and
one or more counter-coupling portions (18)
formed by the other of said connection (5) and
hub (8) walls, wherein the coupling portions (17)
and the counter-coupling portions (18) mutually
elastically yield in a radial direction with respect
to the rotation axis (6) and mutually snap-en-
gage upon reaching the axial insertion end-of-
stroke so as to prevent the hub wall (8) from
slipping off the connection wall (5) in an opposite
direction to the insertion direction (12).

2. A motor-fan assembly (1) according to claim 1,
wherein the key or keys (10) has/have a flattened,
plate-like shape, with:

- two first opposite longitudinal edges (19), sub-
stantially extending in the insertion direction
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(12), and forming the first side surfaces (15), and
- at least a first transverse edge (20) extending
in a transverse direction with respect to the in-
sertion direction (12) and forming the first stop
surface (13),

wherein the first longitudinal edges (19) are
substantially rectilinear and the first trans-
verse edge (20) is substantially rectilinear
or extending along a circumference with re-
spect to the rotation axis (6),
wherein the first transverse edge (20) con-
nects the first longitudinal edges (19) to one
another and, along with the first longitudinal
edges (19), results in a U-shaped outer con-
tour of the key (10),
wherein the keys (10) are formed in a single
piece with the hub wall (8) of the impeller
(7) and protrude radially inwards,
wherein, considering the insertion direction
(12) as the movement direction of the im-
peller (7) with respect to the motor (2), the
first transverse edge (20) and the first stop
surface (13) formed thereon face the inser-
tion direction (12).

3. A motor-fan assembly (1) according to any one of
the preceding claims, wherein a radial thickness (22)
of the keys (10) protruding from the hub wall (8) is
thinner than a radial thickness (23) of the connection
wall (5) at the key seats (11), so that the keys (10)
can be inserted into the key seats (11) without fully
radially passing through the connection wall (5).

4. A motor-fan assembly (1) according to claim 2,
wherein the hub wall (8) is formed by a plurality of
flaps (21) of a substantially circular cylindrical wall,
alternated and spaced apart from one another by
first widening slits (29), and wherein the keys (10)
are positioned at a constant angular pitch, wherein
four keys (10) are arranged at a 90° pitch, with a key
(10) positioned at one of the flaps (21) of the sub-
stantially circular cylindrical wall, respectively.

5. A motor-fan assembly (1) according to one of claims
2 to 4, wherein the keys (10) are arranged flush with
a rear edge (24) of the hub wall (8) opposite to the
transverse edge (20) of the keys (10).

6. A motor-fan assembly (1) according to one of the
preceding claims, wherein the hub wall (8) forms a
tubular lead-in portion (28) which widens radially, by
means of a gradual continuous curvature, on one
side of the impeller (7) facing the insertion direction
(12), said lead-in portion (28) forming a lead-in for a
guided insertion of the hub wall (8) onto the connec-
tion wall (5).

7. A motor-fan assembly (1) according to one of the
preceding claims, wherein the keys (10) are plate-
shaped with a radial thickness tapered in the inser-
tion direction (12) to facilitate the insertion of the hub
wall (8) onto the connection wall (5).

8. A motor-fan assembly (1) according to any one of
the preceding claims, wherein the key seats (11)
comprise non-through cavities or through openings
in the radial direction, delimited by:

- two second opposite longitudinal edges (25),
substantially extending in the insertion direction
(12), and forming the second side surfaces (16),
- at least a second transverse edge (26) extend-
ing in a transverse direction with respect to the
insertion direction (12) and forming the second
stop surface (14), wherein the second longitu-
dinal edges (25) of the key seat (10) approach
each other going towards the second transverse
edge (26) or extend along parallel directions with
respect to the rotation axis 6.

9. A motor-fan assembly (1) according to claim 8,
wherein the second longitudinal edges (25) are sub-
stantially rectilinear and the second transverse edge
(26) is planar and arc-shaped along a circumference
with respect to the rotation axis (6), wherein the sec-
ond transverse edge (26) connects to the second
longitudinal edges (25) and, along with the second
longitudinal edges (25), results in a U-shaped inner
contour of the key seat (11) which is complementary
to the shape of the U-shaped outer contour of the
key (10).

10. A motor-fan assembly (1) according to any one of
the preceding claims, wherein the key seats (11) are
formed by the connection wall (5) of the rotor (4).

11. A motor-fan assembly (1) according to any one of
claims 8 to 10, wherein the second transverse edge
(26) and the second stop surface (14) formed by the
former are positioned on one side of the key seat
(11) opposite to the insertion direction (12) but facing
the insertion direction (12).

12. A motor-fan assembly (1) according to claim 2,
wherein:

- the key seats (11) are formed in a circular cy-
lindrical portion of the connection wall (5),
- the key seats (11) are positioned at a constant
angular pitch, or four key seats (11) are arranged
at a 90° angular pitch,
- the coupling portions (17) comprise a plurality
of flanges (31) protruding from the hub wall (8)
radially inwards, so as to snap-engage corre-
sponding counter-flanges (30) of the connection
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wall (5) which form the counter-coupling por-
tions (18),
- the flanges (31) are formed directly on the keys
(10) on an opposite side to the first transverse
edge (20) and facing in the opposite direction to
the insertion direction (12),
- the counter-flanges (30) are instead formed
directly in the key seats (11) on an opposite side
to the second transverse edge (26) and facing
the insertion direction (12).

13. A motor-fan assembly (1) according to any one of
the preceding claims, wherein the connection wall
(5) and the hub wall (8) are mutually engaged in
pressing contact with an elastic preload due to an
elastic deformation of the hub wall (8).

14. A motor-fan assembly (1) according to any one of
the preceding claims, wherein:

- the conveying blades (9) comprise a plurality
of main blades (27) arranged in a circumferential
sequence and alternated with secondary blades
(27’) of a shorter length than the length of the
main blades (27),
- both the main blades (27) and the secondary
blades (27’) extend up to the same outer circum-
ference (32) of the impeller (7),
- a radially inner end of the primary blades (27)
is positioned at a first radial distance (33) from
the rotation axis (6) while a radially inner end of
the secondary blades (27’) is positioned at a sec-
ond radial distance (34) from the rotation axis
(6) which is greater than the first radial distance
(33).

15. A motor-fan assembly (1) according to claim 14,
wherein the secondary blades (27’) are not equally
spaced apart from the two adjacent primary blades
(27), wherein, with respect to an equally spaced
apart position (35), the secondary blade (27’) is
moved towards the adjacent frontal main blade (36)
with reference to the rotation direction (37).

16. A heat pump comprising the motor-fan assembly (1)
according to any one of the preceding claims, asso-
ciated with a heat exchanger of a compressor or
evaporator of the heat pump.
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