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Description

Technical Field of the Invention

[0001] The present invention relates to a blower, and
more particularly to an impeller used in the blower, and
a method of manufacturing the same.

Background of the Invention

[0002] Hitherto, the impeller used in the blower was
manufactured by press forming of a metal. In particular,
recently, the impeller used in the blower is manufactured
by molding a resin, and resin-made impellers have
come to be used widely. Such impellers are disclosed
in GB-A-2 279 114 and US-A-3 647 317. To improve the
performance of this kind of blower, the sectional shape
of vanes of the impeller is designed according to the the-
ory of vanes, and the impeller having the shape de-
signed by the vane theory is being proposed. For exam-
ple, the impeller used in the outdoor unit of a household
air conditioner measures 300 mmφ in diameter and 15
mm in maximum wall thickness of vane.
[0003] However, when the impeller having such thick-
ness is injection molded by using a resin, the vane sur-
face may have asperities due to shrinkage or warp of
resin by thermal shrinkage. When the impeller having
such vanes with asperities is used in the air conditioner,
disturbance occurs in the laminar flow along the vane
surface, and the noise increases. On the other hand, to
prevent such shrinkage or warp, it is attempted to cool
gradually by extending the cooling time in injection
molding. In such method, however, the molding cycle
time is longer, and the productivity is lowered.
[0004] More recently, the hollow molding method and
two-step multi-layer molding method are proposed. The
hollow molding method of impeller comprise a step of
injecting the resin into the die cavity, and a step of form-
ing a hollow part inside of a plurality of vanes by injecting
inert gas such as compressed nitrogen into the cavity.
The multi-layer molding method of impeller has a proc-
ess of molding the impeller by dividing into two steps.
[0005] However, since the impeller is a rotating body,
the plurality of vanes are required to have a mutually
balanced shape. In the hollow molding method, howev-
er, it is hard to obtain the wall thickness of the vane pre-
cisely at the specified thickness. That is, the hollow por-
tion of the vane cannot be controlled due to the correla-
tion of gas pressure and resin flowability. It is hence hard
to obtain vanes having a mutually balanced shape. In
the hollow molding method, therefore, the same level of
perfection as in injection molding method cannot be ex-
pected. In the general multi-layer molding method,
meanwhile, only a member of medium thickness can be
molded. For achieving high performance of air condi-
tioner, an impeller of a large aperture is needed. For this
purpose, when molding an impeller of a large aperture
by multi-layer molding method, the maximum thickness

of the thick portion becomes thicker. As a result, the
weight of the impeller increases, and the starting torque
and other loads increase in driving of the motor when
rotating the impeller by the motor.
[0006] It is hence an object of the invention to present
a impeller of light weight and high performance at high
productivity.

Summary of the Invention

[0007] The impeller used in the blower of the invention
comprises:

a hub, and
a vane projecting from the hub,
in which the vane has multiple layers, and at least
one of the multiple layers has a foamed molded lay-
er.

[0008] The manufacturing method of the impeller
used in the blower of the invention comprises:

a first step of molding a hub and a first vane layer
projecting from the hub, and
a second step of laminating a second vane layer
having a foamed molded layer on the first vane lay-
er.

[0009] The blower of the invention comprises:

a motor,
a hub connected to the motor, and
a vane projecting from the hub,
in which the vane has a rigid layer and a foamed
molded layer laminated on the rigid layer, and
the vanes are rotatable along with driving of the mo-
tor.

[0010] The outdoor unit of the air conditioner of the
invention comprises:

a heat exchanger, and
a blower installed near the heat exchanger,
in which the blower includes a motor, a hub con-
nected to the motor, and a vane projecting from the
hub, and
the vane has a rigid layer and a foamed molded lay-
er laminated on the rigid layer, and
the vanes are rotatable along with driving of the mo-
tor.

[0011] In this constitution, an impeller having a nec-
essary wall thickness, a necessary lightness of weight,
a necessary large aperture, and a necessary shape is
obtained. As a result, an impeller having an excellent
blowing performance is obtained. Moreover, a blower
having an excellent blowing performance is obtained.
Further, an air conditioner having an excellent heat ex-
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change function is obtained.

Brief Description of the Drawings

[0012]

Fig. 1 is a partial perspective exploded view of an
outdoor unit of an air conditioner having a blower
using an impeller of an embodiment of the inven-
tion.
Fig. 2 is a perspective outline view of an impeller for
blower according to an embodiment of the inven-
tion.
Fig. 3 is a sectional view along line 6A-6B of the
vanes of the impeller shown in Fig. 2.

Reference Numerals

[0013]

1 Outdoor unit main body
2 Impeller
3 Fan motor
4 Nut
5 Hub
6 Vane
7 Rigid layer, first vane layer
8 Foamed molded layer, second vane layer
10 Blower
12 Heat exchanger
15 Air receiving side
16 Air separating side
18 Skin layer

Detailed Description of the Invention

[0014] An impeller for blower in an embodiment of the
invention includes a hub and vanes having multiple lay-
ers, and at least one layer of the multiple layers has a
foamed molded layer, and at least one of other layers
has a rigid layer. The foamed molded layer is a layer of
a molded body which contains multiple pores, multiple
foams, or multiple hollow parts. The foamed molded lay-
er is formed, for example, by molding a molding material
containing foaming agent or inflating agent. The rigid
layer is a layer having a rigidity such as strong mechan-
ical strength to withstand air pressure. The rigid layer is,
for example, a plastic molded body having no cavities,
a plastic molded body having rigidity, or a molded body
containing reinforcing filler. Such rigid layer is manufac-
tured, for example, by an ordinary injection molding
method.
[0015] In this constitution, an impeller having a nec-
essary thickness, necessary lightness of weight, neces-
sary large aperture, and necessary shape is obtained.
[0016] Preferably, the vane has two layers, and one
of the two layers is a foamed molded layer. In this con-
stitution, an impeller having the same performance as

above is obtained.
[0017] Preferably, the foamed molded layer is dis-
posed at the side of the air separating in the rotating. In
this constitution, the air receiving side has a stronger
rigidity than the air separating side. Accordingly, when
the impeller rotates at high speed, the wind pressure is
received at the air receiving side having the rigidity, and
high speed rotation is enabled, and an excellent blowing
performance is obtained even at high speed. Moreover,
the weight of the air separating side is lighter. As a result,
on the whole, a lightweight impeller is obtained.
[0018] Preferably, the foamed molded layer has a
greater thickness than other layers. In this constitution,
a much lighter impeller is obtained.
[0019] A manufacturing method of impeller in an em-
bodiment of the invention comprises a step of forming
a rigid layer by injection molding, and a step of foaming
and molding. In this constitution, the impeller can be
completed in a continuous process.
[0020] Preferably, the foaming and molding is execut-
ed immediately after forming the rigid layer by injection
molding.
[0021] Preferably, a first surface of the rigid layer has
a surface roughness Ra in a range from about 50µm to
500µm. Foaming and molding is executed on the first
surface side, and a foamed molded layer is bonded and
disposed. Thus, since the surface roughness of the first
surface of the rigid layer has an adequate roughness,
the foamed molded layer is firmly bonded to the rigid
layer. Therefore, the bonding strength of the foamed
molded layer having a thick portion and the rigid layer
is sufficiently maintained.
[0022] Preferably, the foaming factor of the foamed
molded layer is about 1.5 times to 4 times. By such
foaming factor, an impeller having no problem in practi-
cal use is obtained.
[0023] Exemplary embodiments of the invention are
described in detail below while referring to the accom-
panying drawings.

Exemplary Embodiment 1

[0024] Fig. 1 is a perspective exploded view of an im-
peller used in a blower of an air conditioner according
to an exemplary embodiment of the invention. Fig. 2 is
a perspective view of the impeller in the exemplary em-
bodiment of the invention. Fig. 3 is a sectional view
along line 6A-6B of the vanes of the impeller shown in
Fig. 2.
[0025] In Fig. 1, an outdoor unit main body 1 of the air
conditioner includes a blower 10, and a heat exchanger
12 disposed near the blower 10. The blower 10 has a
fan motor 3 and an impeller 2. The impeller 2 is fixed to
the fan motor 3 with bolt and nut 4. By rotating the blower
10, air is transmitted from the air receiving side 15 to the
air separating side 16. By the transmitted air, the heat
exchanger is cooled or warmed.
[0026] In Fig. 2, the impeller 2 has a hub 5, and a plu-
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rality of vanes 6 projecting from the hub 5.
[0027] As shown in Fig. 3, the vane 6 has a rigid layer
7 as a first vane layer, and a foamed molded layer 8 as
a second vane layer. In Fig. 3, as the impeller rotates,
the vane 6 receives the air from the rigid layer 7 side,
and sends in the direction of the foamed molded layer
8 side. The vanes 6 rotate centrifugally.
[0028] The hub 5 and rigid layer 7 were manufactured
by injection molding, using an AES plastic material con-
taining 20 wt.% of glass fiber. AES is a copolymer of
acrylic compound, EPDM, and styrene. EPDM is ethyl-
ene propylene terpolymer. The molded body has the
hub 5 positioned in the center, and three rigid layers 7
projecting from the hub 5. The air separating side 16 of
the rigid layer 7 has a surface roughness Ra of 50µm.
The rigid layer 7 has a uniform wall thickness of 2 mm.
[0029] Immediately after molding the rigid layers 7, a
foamed molded layer 8 was disposed on the surface of
the rigid layer 7 by injection molding, using an AES plas-
tic material containing 1 wt.% of microcapsule inflating
agent having a thermal expansion property. In this case,
the foamed molded layer 8 is bonded directly to the air
separating side 16 of the rigid layer 7. The foamed mold-
ed layer 8 has a foamed molded body of foaming factor
of 1.5 times. The foamed molded layer 8 that has been
foamed and molded is directly bonded to the rigid layer
7. Thus, the foamed molded layer 8 having a great wall
thickness was manufactured. The method of foaming
and molding is as follows. In the condition of cylinder
temperature of 230°C of the molding machine and die
cavity temperature of 5°C the AES plastic material con-
taining inflating agent was injected into the cavity. By
slightly opening the die immediately after, the contact
surfaces of the vanes and die were cooled suddenly. As
a result, a skin layer 18 was formed, and the foamed
state was stabilized when opening the die. The skin lay-
er 18 formed at this time had a thickness of about
100µm. The foamed molded layer 8 had multiple
foamed cells.
[0030] The size of the individual foamed cells of the
foamed molded layer 8 was about 1 mm or less.
[0031] In this manner, the impeller 2 having the rigid
layer 7 and foamed molded layer 8 was manufactured.
The weight of the manufactured impeller was about 760
g, and the thickness of the maximum wall thickness por-
tion of the vanes 6 was 20 mm. The maximum outer di-
ameter of the impeller 2 was 400 mmφ.
[0032] In Fig. 2, when the arrow direction is the rotat-
ing direction, the air separating side 16 corresponds to
the upper side of the impeller 6.

Exemplary Embodiment 2

[0033] Using an AES plastic material containing 20
wt.% of glass fiber, the hub 5 and rigid layer 7 were man-
ufactured by injection molding. The molded body has
the hub 5 positioned in the center, and three rigid layers
7 projecting from the hub 5. The air separating side 16

of the rigid layer 7 has a surface roughness Ra of
100µm. The rigid layer 7 has a uniform wall thickness
of 2 mm.
[0034] Immediately after molding the rigid layer 7, a
foamed molded layer 8 was disposed on the surface of
the rigid layer 7 by injection molding, using an AES plas-
tic material containing 2.5 wt.% of microcapsule inflating
agent having a thermal expansion property. The foamed
molded layer 8 has a foamed molded body of foaming
factor of 2.0 times. The foamed molded layer 8 that has
been foamed and molded is directly bonded to the rigid
layer 7. Thus, the foamed molded layer 8 having a great
wall thickness was manufactured. The method of foam-
ing and molding was same as in embodiment 1.
[0035] In this manner, the impeller 2 having the rigid
layer 7 and foamed molded layer 8 was manufactured.
The weight of the manufactured impeller was about 670
g, and the thickness of the maximum wall thickness por-
tion of the vanes 6 was 20 mm The maximum outer di-
ameter of the impeller 2 was 400 mmφ.

Exemplary Embodiment 3

[0036] Using an AES plastic material containing 20
wt.% of glass fiber, the hub 5 and rigid layer 7 were man-
ufactured by injection molding. The molded body has
the hub 5 positioned in the center, and three rigid layers
7 projecting from the hub 5. The air separating side 16
of the rigid layer 7 has a surface roughness Ra of
300µm. The rigid layer 7 has a uniform wall thickness
of 2 mm.
[0037] Consequently, a foamed molded layer 8 was
disposed on the surface of the rigid layer 7 by injection
molding, using an AES plastic material containing 4 wt.
% of microcapsule inflating agent having a thermal ex-
pansion property. The foamed molded layer 8 has a
foamed molded body of foaming factor of 2.0. The
foamed molded layer 8 that has been foamed and mold-
ed is directly bonded to the rigid layer 7. Thus, the
foamed molded layer 8 having a great wall thickness
was manufactured. The method of foaming and molding
was same as in embodiment 1.
[0038] In this manner, the impeller 2 having the rigid
layer 7 and foamed molded layer 8 was manufactured.
The weight of the manufactured impeller was about 620
g, and the thickness of the maximum wall thickness por-
tion of the vanes 6 was 20 mm. The maximum outer di-
ameter of the impeller 2 was 400 mmφ.

Exemplary Embodiment 4

[0039] Using an AES plastic material containing 20
wt.% of glass fiber, the hub 5 and rigid layer 7 were man-
ufactured by injection molding. The molded body has
the hub 5 positioned in the center, and three rigid layers
7 projecting from the hub 5. The air separating side 16
of the rigid layer 7 has a surface roughness Ra of
500µm. The rigid layer 7 has a uniform wall thickness
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of 2 mm.
[0040] Consequently, a foamed molded layer 8 was
disposed on the surface of the rigid layer 7 by injection
molding, using an AES plastic material containing 6 wt.
% of microcapsule inflating agent having a thermal ex-
pansion property. The foamed molded layer 8 has a
foamed molded body of foaming factor of 2.0. The
foamed molded layer 8 that has been foamed and mold-
ed is directly bonded to the rigid layer 7. Thus, the
foamed molded layer 8 having a great wall thickness
was manufactured. The method of foaming and molding
was same as in embodiment 1.
[0041] In this manner, the impeller 2 having the rigid
layer 7 and foamed molded layer 8 was manufactured.
The weight of the manufactured impeller was about 580
g, and the thickness of the maximum wall thickness por-
tion of the vanes 6 was 20 mm. The maximum outer di-
ameter of the impeller 2 was 400 mmφ.

Exemplary Embodiment 5

[0042] Using an AES plastic material containing 20
wt.% of glass fiber, the hub 5 and rigid layer 7 were man-
ufactured by injection molding. The molded body has
the hub 5 positioned in the center, and three rigid layers
7 projecting from the hub 5. The air separating side 16
of the rigid layer 7 has a surface roughness Ra of
800µm. The rigid layer 7 has a uniform wall thickness
of 2 mm.
[0043] Consequently, a foamed molded layer 8 was
disposed on the surface of the rigid layer 7 by injection
molding, using an AES plastic material containing 8 wt.
% of microcapsule inflating agent having a thermal ex-
pansion property. The foamed molded layer 8 has a
foamed molded body of foaming factor of 5.0. The
foamed molded layer 8 that has been foamed and mold-
ed is directly bonded to the rigid layer 7. Thus, the
foamed molded layer 8 having a great wall thickness
was manufactured. The method of foaming and molding
was same as in embodiment 1.
[0044] In this manner, the impeller 2 having the rigid
layer 7 and foamed molded layer 8 was manufactured.
The weight of the manufactured impeller was about 550
g, and the thickness of the maximum wall thickness por-
tion of the vanes 6 was 20 mm. The maximum outer di-
ameter of the impeller 2 was 400 mmφ.

(Comparative Example 1)

[0045] Using an AES plastic material containing 20
wt.% of glass fiber, the hub 5 and rigid layer 7 were man-
ufactured by injection molding. This AES plastic material
containing 20 wt.% of glass fiber is the same material
as used in embodiment 1. The molded body has the hub
5 positioned in the center, and three rigid layers 7 pro-
jecting from the hub 5. The rigid layer 7 has the same
shape as the vane 6 manufactured in embodiment 1.
That is, the vane 6 in this comparative example is com-

posed only of the rigid layer 7.
[0046] The weight of the manufactured impeller was
about 1150 g, and the thickness of the maximum wall
thickness portion of the vanes 6 was 20 mm. The max-
imum outer diameter of the impeller 2 was 400 mmφ.
[0047] The impeller manufactured in this comparative
example 1 is heavier than the impellers manufactured
in embodiments 1 to 5.
[0048] In the foregoing embodiments, the surface
roughness of the air separating side 16 of the rigid layer
7 is larger as the foaming factor of the formed molded
body bonded to the rigid layer 7 is larger. In this consti-
tution, when bonding the foamed molded layer 8 having
a weak rigidity to the rigid layer 7, the bonding strength
of the rigid layer 7 and the foamed molded layer 8 is
enhanced.
[0049] In the impellers manufactured in embodiments
1 to 5, each one of the three vanes 6 had the shape and
weight exactly as designed. Also, each one of the three
vanes 6 had a mutual balance exactly as designed in
the shape and weight.
[0050] When the impellers manufactured in embodi-
ments 1 to 5 were used in the blower of the outdoor unit
of the air conditioner, the blower having a required blow-
ing capacity was obtained. Even in rotation at maximum
speed, the noise level was low. The load torque when
starting up the blower was small. By contrast, in the
blower using the impeller manufactured in comparative
example 1, a larger starting torque was required as com-
pared with the impellers manufactured in the embodi-
ments.
[0051] In the embodiments, the foaming factor of the
foamed molded layer is preferred to be about 1.5 times
to about 4.0 times. If the foaming factor is less than 1.5
times, enough effect is not expected for the purpose of
reducing the weight of the impeller. If the foaming factor
is more than 4 times, the individual foamed cells in the
foamed body are large, fluctuations of foamed state in-
crease, and the rotation balance of the blower tends to
declines. Moreover, if the foaming factor exceeds 4
times, the mechanical strength of the impeller tends to
decline.
[0052] In the embodiments, the vanes 6 having the
maximum thickness of 20 mm and the impeller 2 having
the maximum outer diameter of 400 mmφ were manu-
factured, and the impeller having a larger shape can be
also manufactured by the method of the invention. For
example, it was confirmed possible to manufacture an
impeller having rigid layer and foamed molded layer of
3 mm, vanes with maximum thickness of 30 mm, and
maximum outer diameter of 700 mmφ.
[0053] The blower using the impeller of such large
shape also exhibits the same excellent blowing perform-
ance and effect as mentioned above.
[0054] That is, in the impeller of the invention, the
foamed molded layer has a larger volume than the rigid
layer. The weight of the foamed molded layer is ex-
tremely lighter than the weight of the rigid layer. There-
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fore, when manufacturing an impeller having large
vanes, if the shape of the foamed molded layer having
a light weight is increased, the weight increment degree
of the weight of the impeller is small. It is therefore pos-
sible to manufacture a blower having vanes of larger
overall dimensions.
[0055] Instead of the AES plastic material used in the
embodiments, other plastic materials may be used to
manufacture the same impeller having the rigid layer 7
and foamed molded layer 8 as in embodiment 1. Other
plastic materials are not particularly limited, and may in-
clude, for example, polypropylene resin, polycarbonate,
polyamide resin, polyester resin, polyacetal resin, poly-
acrylic resin, polystyrene resin, ethylene propylene rub-
ber, and their copolymers.
[0056] As the plastic material, in particular, a material
having an excellent weather resistance is preferred.
When the impeller molded by using such material hav-
ing an excellent weather resistance is used in the blower
of the outdoor unit of the air conditioner, it can be used
for a long period in a stable performance.
[0057] In stead of the glass fiber used in the embodi-
ments, a plastic material containing other filler may be
used, and the impeller having the rigid layer 7 and
foamed molded layer 8 same as in embodiment 1 can
be manufactured. Other filler is not particularly limited,
but inorganic powder, organic powder, or fibrous powder
may be used. Such fillers have a function of enhancing
the mechanical strength of the rigid layer.
[0058] The inflating agent or foaming agent is not par-
ticularly limited, but may include a material for generat-
ing gaseous substance when molding, and a material
generating gaseous substance by heating when mold-
ing, among others.
[0059] In the embodiments, after forming the rigid lay-
er by injection molding, by forming the foamed molded
layer immediately, the rigid layer and foamed molded
layer are bonded, but not limited to this method, other
manufacturing method may be also employed. For ex-
ample, using an adhesive or the like, the rigid layer and
the foamed molded body formed separately may be
bonded together.
[0060] Incidentally, the rigid layer and foamed molded
layer may be manufactured also by other molding meth-
od such as compression molding and transfer molding
method. However, the injection molding method is most
excellent in mass producibility.
[0061] As clear from the foregoing embodiments, the
foamed molded layer achieves the properties of both
large thickness and light weight. Therefore, an impeller
having a large aperture may be obtained easily. As a
result, the blower is enhanced in performance.
[0062] The blower of the embodiments is used in the
outdoor unit of the air conditioner, but not limited to this,
it may be also used in the cooling device for electronic
appliance, air circulating device for circulating air, or
blower for generating wind. However, the above effects
are particularly enhanced when used in the blower re-

quiring a large-sized impeller.

Claims

1. An impeller used in a blower comprising:

a hub (5), and
a vane (6),

wherein said vane includes a multiple layer
part (7, 8), characterised in that, said multiple lay-
er part includes a rigid layer only on an air receiving
surface at the air receiving side (15) of said vane
(6) and includes a foamed moulded layer (8) bond-
ed on said rigid layer at the air separating side (16).

2. The impeller of claim 1,
wherein said multiple layers (7, 8) have a two-

layer structure of a first layer (8) and a second layer
(7), and

said first layer has said foamed moulded layer
(8).

3. The impeller of claim 2,
wherein said foamed moulded layer is dis-

posed at an air separating side (16) in a rotating of
said blower.

4. The impeller of claim 2 or 3,
wherein said foamed moulded layer has a

greater thickness than said second layer.

5. The impeller of claim 1,
wherein said multiple layers have a rigid layer

(7), and said foamed moulded layer (8) laminated
on said rigid layer,

said rigid layer has a stronger mechanical
strength than said foamed moulded layer, and

said foamed moulded layer has a smaller spe-
cific gravity than said rigid layer.

6. The impeller of claim 1,
wherein said multiple layers have a rigid layer

(7), said foamed moulded layer (8) laminated on
said rigid layer, and a skin layer (18) formed on the
surface of said foamed moulded layer.

7. The impeller of claim 1,
wherein said vane has a plurality of vanes (6),

and
said plurality of vanes is disposed symmetri-

cally on a circumference of said hub.

8. The impeller of claim 1,
wherein said foamed moulded layer has a

foaming factor in a range from about 1.5 times to
about 4 times.
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9. The impeller of claim 1,
wherein said multiple layers have a rigid layer,

and said foamed moulded layer laminated on said
rigid layer,

said rigid layer has a plastic moulded body,
and

said foamed moulded layer has a plastic
foamed moulded body.

10. The impeller of claim 1,
wherein a first surface of said rigid layer has

a surface roughness in a range of Ra 50 µm to Ra
500 µm, and

said foamed moulded layer is directly bonded
to said first surface.

11. The impeller of claim 1,
wherein said foamed moulded layer has mul-

tiple foamed cells.

12. The impeller of claim 1,
wherein said blower is used as an outdoor unit

of an air conditioner.

13. A manufacturing method of an impeller used in a
blower comprising:

a first step of moulding a hub (5) and a first vane
layer (7) projecting from said hub, and
a second step of laminating a second vane lay-
er (8) having a foamed moulded layer (8) on
said first vane layer.

14. The manufacturing method of claim 13,
wherein said first step includes a step of in-

jection moulding a plastic material.

15. The manufacturing method of claim 13 or 14,
wherein said first step includes a step of

moulding said first vane layer so that a surface
roughness of a first surface of said first vane layer
may be in a range of Ra 50 µm to Ra 500 µm, and

said second step includes a step of bonding
said foamed moulded layer to said first surface.

16. The manufacturing method of claim 15,
wherein said first surface, which is an air sep-

arating side (16) in a rotating direction of said im-
peller, is adhered with said foamed moulded layer
(8).

17. The manufacturing method of any one of claims 13
to 15,

wherein said second step includes a step of
moulding said second vane layer so that a foaming
factor of said foamed moulded layer may be about
1.5 to about 4 times.

18. The manufacturing method of any one of claims 13
to 17,

wherein said second step further includes a
step of forming a skin layer (18) on a surface of said
foamed moulded layer (8).

19. The manufacturing method of any one of claims 13
to 18,

wherein said second step includes a step of
injection moulding a plastic material having at least
one of foaming agent and inflating agent.

20. The manufacturing method of any one of claims 13
to 19,

wherein said second step includes a step of
moulding so that said foamed moulded layer may
contain multiple foamed cells.

21. A blower comprising:

a motor (3),
a hub (5) connected to said motor, and
a vane (6) projecting from said hub,

wherein said vane includes a multiple layer
part (7, 8),

characterised in that, said multiple layer part
includes a rigid layer (7) which is on an air receiving
surface at the air receiving side (15) of said vane,
and includes a foamed moulded layer (8) bonded
to said rigid layer, at the air separating side (16), and

said vanes are rotatable along with driving of
said motor.

22. The blower of claim 21,
wherein said rigid layer has a plastic moulded

body, and
said foamed moulded layer has a foamed

plastic moulded body having multiple foamed cells.

23. The blower of claim 21,
wherein said foamed moulded layer is dis-

posed in an air separating side (16) in a rotating of
said vane.

24. An outdoor unit of an air conditioner comprising:

a heat exchanger (12),
a blower (10) installed at a rear side of said heat
exchanger,

wherein said blower includes:

a motor (3),
a hub (5) connected to said motor, and
a vane (6) projecting from said hub, said vane
including a multiple layer part (7, 8), character-
ised in that, said multiple layer part includes a
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rigid layer (7) which is on an air receiving sur-
face at the air receiving side (15) of said vane,
a foamed moulded layer (8) bonded to said rigid
layer, at the air separating side (16) and
said vanes are rotatable along with driving of
said motor.

25. The outdoor unit of claim 24,
wherein said rigid layer has a plastic moulded

body, and
said foamed moulded layer has a foamed

plastic moulded body having multiple foamed cells.

26. The outdoor unit of claim 24,
wherein said foamed moulded layer is dis-

posed in an air separating side in a rotating of said
vane.

Patentansprüche

1. Laufrad, das in einem Gebläse verwendet wird, mit:

einer Nabe (5) und
einem Flügel (6),

wobei der Flügel einen Mehrschichtteil (7, 8)
enthält, dadurch gekennzeichnet, dass der Mehr-
schichtteil eine Hartschicht nur auf einer Luftauf-
nahmefläche an der Luftaufnahmeseite (15) des
Flügels (6) enthält und dass er an der Luftabsonde-
rungsseite (16) eine an die Hartschicht gebundene
Schaumformschicht (8) enthält.

2. Laufrad nach Anspruch 1,
wobei die mehreren Schichten (7, 8) eine

Zweischichtstruktur aus einer ersten Schicht (8)
und einer zweiten Schicht (7) aufweisen und

die erste Schicht die Schaumformschicht (8)
aufweist.

3. Laufrad nach Anspruch 2,
wobei die Schaumformschicht bei einer Rota-

tion des Gebläses an einer Luftabsonderungsseite
(16) angebracht ist.

4. Laufrad nach Anspruch 2 oder 3,
wobei die Schaumformschicht eine größere

Dicke als die zweite Schicht aufweist.

5. Laufrad nach Anspruch 1,
wobei die mehreren Schichten eine Hart-

schicht (7) und die auf der Hartschicht aufgeschich-
tete Schaumformschicht (8) aufweisen,

die Hartschicht eine größere mechanische
Festigkeit als die Schaumformschicht aufweist und

und die Schaumformschicht ein kleineres
spezifisches Gewicht als die Hartschicht hat.

6. Laufrad nach Anspruch 1,
wobei die mehreren Schichten eine Hart-

schicht (7), die auf der Hartschicht aufgeschichtete
Schaumformschicht (8) und eine auf der Oberfläche
der Schaumformschicht ausgebildete Hautschicht
(18) aufweisen.

7. Laufrad nach Anspruch 1,
wobei der Flügel (das Flügelrad) eine Anzahl

von Flügeln (6) aufweist und die Anzahl von Flügeln
symmetrisch auf einem Umfang der Nabe angeord-
net ist.

8. Laufrad nach Anspruch 1,
wobei die Schaumformschicht einen Auf-

schäumfaktor in einem Bereich von etwa dem
1,5-fachen bis zu etwa dem 4-fachen aufweist.

9. Laufrad nach Anspruch 1,
wobei die mehreren Schichten eine Hart-

schicht und die auf der Hartschicht aufgeschichtete
Schaumformschicht aufweisen,

die Hartschicht einen Plastikformkörper auf-
weist und

die Schaumformschicht einen Plastik-
Schaumformkörper aufweist.

10. Laufrad nach Anspruch 1,
wobei eine erste Oberfläche der Hartschicht

eine Oberflächenrauhigkeit in einem Bereich von
Ra 50 µm bis Ra 500 µm aufweist und

die Schaumformschicht direkt an die erste
Oberfläche gebunden ist.

11. Laufrad nach Anspruch 1,
wobei die Schaumformschicht mehrere

Schaumzellen aufweist.

12. Laufrad nach Anspruch 1,
wobei das Gebläse als eine Außeneinheit ei-

ner Klimaanlage verwendet wird.

13. Herstellungsverfahren eines Laufrades, das in ei-
nem Gebläse verwendet wird, mit:

einem ersten Schritt zum Ausformen einer Na-
be (5) und einer ersten Flügelschicht (7), die
von der Nabe absteht, und
einem zweiten Schritt, um auf der ersten Flü-
gelschicht eine zweite Flügelschicht (8) aufzu-
schichten, die eine Schaumformschicht (8) auf-
weist.

14. Herstellungsverfahren nach Anspruch 13,
wobei der erste Schritt einen Schritt zum

Spritzgießen eines Plastikmaterials einschließt.

15. Herstellungsverfahren nach Anspruch 13 oder 14,
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wobei der erste Schritt einen Schritt zum Aus-
formen der ersten Flügelschicht einschließt, so
dass eine Oberflächenrauhigkeit einer ersten Ober-
fläche der ersten Flügelschicht in einem Bereich
von Ra 50 µm bis Ra 500 µm liegen kann, und

der zweite Schritt einen Schritt zum Binden
der Schaumformschicht an die erste Oberfläche
einschließt.

16. Herstellungsverfahren nach Anspruch 15,
wobei die erste Oberfläche, welche in einer

Laufrichtung des Laufrades eine Luftabsonde-
rungsseite (16) ist, mit der Schaumformschicht (8)
verklebt wird.

17. Herstellungsverfahren nach einem der Ansprüche
13 bis 15,

wobei der zweite Schritt einen Schritt zum
Ausformen der zweiten Flügelschicht einschließt,
so dass ein Aufschäumfaktor der Schaumform-
schicht bei etwa dem 1,5- bis zu etwa dem 4-fachen
liegen kann.

18. Herstellungsverfahren nach einem der Ansprüche
13 bis 17,

wobei der zweite Schritt außerdem einen
Schritt zum Ausbilden einer Hautschicht (18) auf ei-
ner Oberfläche der Schaumformschicht (8) ein-
schließt.

19. Herstellungsverfahren nach einem der Ansprüche
13 bis 18,

wobei der zweite Schritt einen Schritt zum
Spritzgießen eines Plastikmaterials einschließt,
das mindestens ein Aufschäummittel und / oder ein
Treibmittel enthält.

20. Herstellungsverfahren nach einem der Ansprüche
13 bis 19,

wobei der zweite Schritt einen Formungs-
schritt einschließt, so dass die Schaumformschicht
mehrere Schaumzellen enthalten kann.

21. Gebläse, mit:

einem Motor (3),
einer Nabe (5), die mit dem Motor verbunden
ist, und
einem Flügel (6), der von der Nabe absteht,

wobei der Flügel einen Mehrschichtteil (7, 8)
enthält, dadurch gekennzeichnet, dass der Mehr-
schichtteil eine Hartschicht (7) enthält, welche auf
einer Luftaufnahmefläche an der Luftaufnahmesei-
te (15) des Flügels ist, und dass er an der Luftab-
sonderungsseite (16) eine an die Hartschicht ge-
bundene Schaumformschicht (8) enthält, und

die Flügel zusammen mit dem Antrieb des

Motors drehbar sind.

22. Gebläse nach Anspruch 21,
wobei die Hartschicht einen Plastikformkör-

per aufweist und
die Schaumformschicht einen Plastik-

Schaumformkörper aufweist, der mehrere Schaum-
zellen aufweist.

23. Gebläse nach Anspruch 21,
wobei die Schaumformschicht bei einer Rota-

tion des Flügels an einer Luftabsonderungsseite
(16) angebracht ist.

24. Außeneinheit einer Klimaanlage, mit:

einem Wärmetauscher (12),
einem Gebläse (10), das an einer Rückseite
des Wärmetauschers eingebaut ist,

wobei das Gebläse enthält:

einen Motor (3),
eine Nabe (5), die mit dem Motor verbunden ist,
und
einen Flügel (6), der von der Nabe absteht, wo-
bei der Flügel einen Mehrschichtteil (7, 8) ent-
hält, dadurch gekennzeichnet, dass der
Mehrschichtteil eine Hartschicht (7) enthält,
welche auf einer Luftaufnahmefläche an der
Luftaufnahmeseite (15) des Flügels ist,
eine Schaumformschicht (8) an die Hartschicht
an der Luftabsonderungsseite (16) gebunden
ist und
die Flügel zusammen mit dem Antrieb des Mo-
tors drehbar sind.

25. Außeneinheit nach Anspruch 24,
wobei die Hartschicht einen Plastikformkör-

per aufweist und
die Schaumformschicht einen Plastik-

Schaumformkörper aufweist, der mehrere Schaum-
zellen aufweist.

26. Außeneinheit nach Anspruch 24,
wobei die Schaumformschicht bei Rotation

des Flügels an einer Luftabsonderungsseite ange-
bracht ist.

Revendications

1. Roue utilisée dans un ventilateur comprenant :

un moyeu (5), et
une ailette (6),

dans laquelle ladite ailette comprend une par-

15 16



EP 1 035 330 B1

10

5

10

15

20

25

30

35

40

45

50

55

tie à multiples couches (7, 8), caractérisée en ce
que ladite partie à multiples couches comprend une
couche rigide uniquement sur une surface de ré-
ception d'air au niveau du côté de réception d'air
(15) de ladite ailette (6) et comprend une couche
moulée en mousse (8) collée sur ladite couche rigi-
de au niveau du côté de séparation d'air (16).

2. Roue selon la revendication 1,
dans laquelle lesdites multiples couches (7,

8) comportent une structure à deux couches d'une
première couche (8) et d'une seconde couche (7),
et

ladite première couche comporte ladite cou-
che moulée en mousse (8).

3. Roue selon la revendication 2,
dans laquelle ladite couche moulée en mous-

se est disposée au niveau d'un côté de séparation
d'air (16) lors de la rotation dudit ventilateur.

4. Roue selon la revendication 2 ou 3,
dans laquelle ladite couche moulée en mous-

se comporte une épaisseur supérieure à celle de
ladite seconde couche.

5. Roue selon la revendication 1,
dans laquelle lesdites multiples couches com-

portent une couche rigide (7) et ladite couche mou-
lée en mousse (8) stratifiée sur ladite couche rigide,

ladite couche rigide présente une résistance
mécanique plus importante que celle de ladite cou-
che moulée en mousse, et

ladite couche moulée en mousse a un poids
volumique inférieur à celui de ladite couche rigide.

6. Roue selon la revendication 1,
dans laquelle lesdites multiples couches com-

portent une couche rigide (7), ladite couche moulée
en mousse (8) stratifiée sur ladite couche rigide,

et une couche de peau (18) formée en surface
de ladite couche moulée en mousse.

7. Roue selon la revendication 1,
dans laquelle ladite ailette comporte une plu-

ralité d'ailettes (6), et
ladite pluralité d'ailettes est disposée symétri-

quement sur la circonférence dudit moyeu.

8. Roue selon la revendication 1,
dans laquelle ladite couche moulée en mous-

se présente un facteur de moussage dans une pla-
ge d'environ 1,5 fois à environ 4 fois.

9. Roue selon la revendication 1,
dans laquelle lesdites multiples couches com-

portent une couche rigide, et ladite couche moulée
en mousse stratifiée sur ladite couche rigide,

ladite couche rigide comporte un corps moulé
en matière plastique, et

ladite couche moulée en mousse comporte
un corps moulé en mousse de matière plastique.

10. Roue selon la revendication 1,
dans laquelle une première surface de ladite

couche rigide a une rugosité de surface Ra dans
une plage de 50 µm à 500 µm, et

ladite couche moulée en mousse est directe-
ment collée à ladite première surface.

11. Roue selon la revendication 1,
dans laquelle ladite couche moulée en mous-

se comporte de multiples cellules alvéolaires.

12. Roue selon la revendication 1,
dans laquelle ledit ventilateur est utilisé com-

me une unité extérieure d'un conditionneur d'air.

13. Procédé de fabrication d'une roue utilisée dans un
ventilateur, comprenant :

une première étape de moulage d'un moyeu (5)
et une première couche d'ailette (7) dépassant
dudit moyeu, et
une seconde étape de stratification d'une se-
conde couche d'ailette (8) comportant une cou-
che moulée en mousse (8) sur ladite première
couche d'ailette.

14. Procédé de fabrication selon la revendication 13,
dans lequel ladite première étape comprend

une étape de moulage par injection d'une matière
plastique.

15. Procédé de fabrication selon la revendication 13 ou
14,

dans lequel ladite première étape comprend
une étape de moulage de ladite première couche
d'ailette de sorte qu'une rugosité de surface d'une
première surface de ladite première couche d'ailet-
te peut se situer dans une plage de Ra 50 µm à Ra
500 µm, et

ladite seconde étape comprend une étape de
collage de ladite couche moulée en mousse sur la-
dite première surface.

16. Procédé de fabrication selon la revendication 15,
dans lequel ladite première surface, qui est un

côté de séparation d'air (16) dans un sens de rota-
tion de ladite roue, adhère à ladite couche moulée
en mousse (8).

17. Procédé de fabrication selon l'une quelconque des
revendications 13 à 15,

dans lequel ladite seconde étape comprend
une étape de moulage de ladite seconde couche
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d'ailette de sorte qu'un facteur de moussage de la-
dite couche moulée en mousse peut être d'environ
1,5 à environ 4 fois.

18. Procédé de fabrication selon l'une quelconque des
revendications 13 à 17,

dans lequel ladite seconde étape comprend
en outre une étape de formation d'une couche de
peau (18) sur une surface de ladite couche moulée
en mousse (8).

19. Procédé de fabrication selon l'une quelconque des
revendications 13 à 18,

dans lequel ladite seconde étape comprend
une étape de moulage par injection d'une matière
plastique comportant au moins l'un de l'agent de
moussage et de l'agent de gonflement.

20. Procédé de fabrication selon l'une quelconque des
revendications 13 à 19,

dans lequel ladite seconde étape comprend
une étape de moulage de sorte que ladite couche
moulée en mousse peut contenir de multiples cel-
lules alvéolaires.

21. Ventilateur comprenant :

un moteur (3),
un moyeu (5) relié audit moteur, et
une ailette (6) dépassant dudit moyeu,

dans lequel ladite ailette comprend une partie
à multiples couches (7, 8), caractérisé en ce que
ladite partie à couches multiples comprend une
couche rigide (7) qui est située sur une surface de
réception d'air au niveau du côté de réception d'air
(15) de ladite ailette et comprend une couche mou-
lée en mousse (8) collée à ladite couche rigide au
niveau du côté de séparation d'air (16), et

lesdites ailettes sont entraînées en rotation en
même temps que l'actionnement dudit moteur.

22. Ventilateur selon la revendication 21,
dans lequel ladite couche rigide comporte un

corps moulé de matière plastique, et
ladite couche moulée en mousse comporte

un corps moulé en matière plastique expansée
comportant de multiples cellules alvéolaires.

23. Ventilateur selon la revendication 21,
dans lequel ladite couche moulée en mousse

est disposée sur un côté de séparation d'air (16) lors
de la rotation de ladite ailette.

24. Unité extérieure d'un conditionneur d'air,
comprenant :

un échangeur thermique (12),

un ventilateur (10) installé du côté arrière dudit
échangeur thermique,

dans laquelle ledit ventilateur comprend :

un moteur (3),
un moyeu (5) relié audit moteur, et
une ailette (6) dépassant dudit moyeu, ladite
ailette comprenant une partie à couches multi-
ples (7, 8), caractérisée en ce que ladite partie
à couches multiples comprend une couche ri-
gide (7) qui est située sur une surface de ré-
ception d'air au niveau du côté de réception
d'air (15) de ladite ailette,
une couche moulée en mousse (8) collée à la-
dite couche rigide au niveau du côté de sépa-
ration d'air, et
lesdites ailettes sont entraînées en rotation en
même temps que l'actionnement dudit moteur.

25. Unité extérieure selon la revendication 24,
dans laquelle ladite couche rigide comporte

un corps moulé en matière plastique, et
ladite couche moulée en mousse comporte

un corps moulé de matière plastique expansée
comportant de multiples cellules alvéolaires.

26. Unité extérieure selon la revendication 24,
dans laquelle ladite couche moulée en mous-

se est disposée sur un côté de séparation d'air lors
de la rotation de ladite ailette.
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