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(57) Abréegée/Abstract:

A blower fan (40) includes a plurality of blades (42) radially extending from a boss (41) provided at a rotary center and spaced apart
from each other in the rotational direction, and a ring portion (43) connecting outer peripheral ends of the blades (42) In a ring
shape. A radially outer end part (45) at an end on an air-flow upstream side of the ring portion (43) Is positioned outward in a radial
direction of a rotary shaft in the blower fan (40), as toward the air-flow upstream side. Thus, the blower can prevent the backflow air
from being swirled, thereby reducing noise.
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ABSTRACT OF THE DISCLOSURE
A blower fan (40) includes a plurality of blades (42) radially extending from
a boss (41) provided at a rotary center and spaced apart from each other In the
rotational direction, and a ring portion (43) connecting outer peripheral ends of the
blades (42) in a ring shape. Aradially outer end part (45) at an end on an air-flow
upstream side of the ring portion (43) is positioned outward in a radial direction of a
rotary shaft in the blower fan (40), as toward the air-flow upstream side. Thus, the

blower can prevent the backflow air from being swirled, thereby reducing noise.



DESCRIPTION

TITLE OF THE INVENTION
BLOWER FAN WITH BLADE RING

10001]

FIELD OF THE INVENTION
[0002]

The present disclosure relates to a blower that blows air to a heat exchanger,
such as a radiator.

BACKGROUND ART
[0003]

Conventionally, a blower is known that includes an axial flow fan for supplying
air to a radiator, and a shroud forming an air passage leading from the radiator to the
axial flow fan while holding the axial flow fan. In such a blower, the shroud includes
a suction port that allows air to be drawn into the axial flow fan and an air outlet that

allows air to be blown out of the axial flow fan.

[0004]
An axial flow ring fan is proposed as the axial flow fan in this kind of blower (for

example, see Patent Document 1). The ring fan includes a ring portion that annulariy
connects the outer peripheral ends of a plurality of blades.

[Related Art Document]

[Patent Document]

[0005]
[Patent Document 1] Japanese Unexamined Patent Application Publication No.H4-

003392

CA 2940270 2018-08-03



CcA 02940270 2016-08-19

SUMMARY OF INVENTION

[0006]
Based on the studies by the inventors of the present disclosure, in the

blower with the axial flow ring fan, such as that described in Patent Document 1,
part of the air blown out of the axial flow fan enters a gap (tip gap) between the ring
portion of the axial flow fan and the air outlet of the shroud to cause a backriow.
Thus, the backflow coming out of the tip gap forms a swirl in the vicinity of an ena
surface of the blade on an air-flow upstream side. Once the flow of air drawn into
a blower fan hits the swirl, the drawn air flow might be disturbed. The air drawn
into the blower fan with its flow disturbed tends to increase noise.
[0007]

The present disclosure has been made in view of the foregoing matter, and
it is an object of the present disclosure to provide a blower device that can reduce
noise.

[0008]
A blower according to an aspect of a present disclosure includes an axial-

flow blower fan that is rotatably driven to generate an airflow; and a shroud that Is
orovided with a suction port adapted to allow air to be drawn into the blower fan,
and an air outlet adapted to allow air to be blown out of the blower fan.  The blower
fan includes a plurality of blades radially extending from a boss disposed at a
rotation center and spaced apart from each other in a rotational direction, and a ring
portion connecting outer peripheral ends of the blades in a circumferential direction.
In addition, a radially outer end part at an end on an air-flow upstream side of the
ring portion is positioned outward in a radial direction of a rotary shatt in the blower
fan, as toward the air-flow upstream side.
[0009]

With this arrangement, the backflow of air with respect to the blown-air flow
(main stream) from the blower fan can be rectified when flowing out of the clearance
between the ring portion of the blower fan and the air outlet of the shroud. Thus,
the swirl of the backflow air can be prevented from occurring in the vicinity of the
end surface on the air-flow upstream side of the blade, thereby suppressing
interruption between the drawn air flow into the blower fan and the swirling backtiow
air therefrom. In this way, the blower can reduce noise due to the interruption
between the drawn air into the blower fan and the backflow air.

2
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[Q010]
Note that the sentence "the radially outer end part at the end on the air-flow

upstream side of the ring portion is positioned outward in the radial direction of the
rotary shaft of the blower fan, toward the air-flow upstream side" as used In the
oresent disclosure means not only that "the entire region of the radially outer end
part at the end on the air-flow upstream side of the ring portion is positioned outward
in the radial direction of the rotary shaft, toward the air-flow upstream side, but also
that "a part of the radially outer end part at the end on the air-flow upstream side of
the ring portion is positioned outward in the radial direction of the rotary shaft,

toward the air-flow upstream side.

BRIEF DESCRIPTION OF DRAWINGS

[0011]
FIG. 1 is a top view showing a blower according to a first embodiment.

FIG. 2 is a front view of the blower in the first embodiment.

FIG. 3 is a cross-sectional view taken along the line IlI-1lI of FIG. 2.

FIG. 4 is a cross-sectional view showing a part of a blower according to a
second embodiment.

FIG. 5 is a cross-sectional view showing a part of a blower according to a
third embodiment

FIG. 6 is a cross-sectional view showing a part of a blower according to

another embodiment.

DESCRIPTION OF EMBODIMENTS

[0012]
In the following, embodiments of the present disclosure will be describec

with reference to the accompanying drawings. In the respective embodiments
below, the same or equivalent parts are indicated by the same reference characters
throughout the figures.

[0013]

(First Embodiment)
A first embodiment of the present disclosure will be described with

reference to the accompanying drawings. As illustrated in FIGS. 1, 2, and 3, a
blower described in the embodiment is a blower to be used to cool a refrigerant

3
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heat radiation device 10 and a radiator 20 for an automobile. The blower Includes
a shroud 30, a blower fan 40, and a motor 50.

[0014]
The refrigerant heat radiation device 10 is a heat exchanger that exchanges

heat between the outside air and a refrigerant circulating through a refrigeration
cycle (not shown) to thereby cool the refrigerant. The radiator 20 is a heat
exchanger that exchanges heat between an engine coolant and the outside air to
thereby cool the engine coolant. Each of the refrigerant heat radiation device 10
and the radiator 20 has its outer appearance formed in a rectangular shape (having
a substantially oblong figure in the embodiment) in a planar view, that s, in a plane
perpendicular to the air flow direction.
[0015]

The refrigerant heat radiation device 10 is disposed at the vehicle front side,
or upstream side of the air flow of the radiator 20. The refrigerant heat radiation

device 10 and radiator 20 are coupled and integrated together.

[0016]
The shroud 30. which is made of resin (e.g., glass fiber-filled polypropylene),

is a component that serves to hold the motor 50 while guiding the airflow induced
by the blower fan 40 to flow through the refrigerant heat radiation device 10 and the
radiator 20. The shroud 30 is disposed at the vehicle rear side, or air-flow
downstream side of the radiator 20.

[0017]
The shroud 30 has a cylindrical portion 31 that is formed in a ring

(cylindrical) shape while covering the outer periphery of the blower fan 40, and a
plane portion 32 that connects a space on the air-flow downstream side of the
radiator 20 to the cylindrical portion 31 by a smooth flow path. In the embodiment,
the plane portion 32 forms a suction port of air to be drawn into the blower fan 40,
and the cylindrical portion 31 forms an air outlet for blowing the air from the blower
fan 40.
10018]

The plane portion 32 covers the backside of the radiator 20, that is, the
surface on the vehicle rear side of the radiator 20. The plane portion 32 has a
tubular shape to communicate with the cylindrical portion 31, and also

commuhicates with the outside.
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[0019]

The cylindrical portion 31 has a circular planar shape. On the other hand,
the shroud 30 has a rectangular planar shape. That is, an outer peripheral edge
300 of the shroud 30 has a rectangular planar shape. The area of an opening in
the plane portion 32 is larger than that of an opening in the cylindrical portion 31.
[0020]

The blower fan 40 is an axial-flow blower fan for blowing air and is
configured to rotate about a rotary shaft. The blower fan 40 includes a plurality of
blades 42 radially extending from a boss 41 provided at the rotation center and
spaced apart from each other in the rotational direction, and a ring portion 43
connecting the outer peripheral ends of the blades 42 in a ring shape.

[0021]

The blower fan 40 is disposed in @ hollow part of the cylindrical portion 31
in the shroud 30. A clearance 61 is formed between the outer peripheral surface
of the ring portion 43 and the inner peripheral surface of the cylindrical portion 31.
Thus, the blower fan 40 is rotatable within the cylindrical portion 31 without contact
with the cylindrical portion 31.

[0022]
The motor 50 is an electric motor that provides the rotary power to the

blower fan 40 and has a motor shaft (not shown). The motor 50 is supported by a
plurality of motor stators 33 provided at the cylindrical portion 31 of the shroud 30.
The motor 50 rotates the blower fan 40 by rotating the motor shaft, thereby
generating airflow in a direction of axis of the blower fan 40, that is, in an axial
direction of the rotary shaft. The entire structure of the blower has been described

above.

[0023]
Next, the detailed shapes of the cylindrical portion 31 of the shroud 30 and

the blower fan 40 will be described.

[0024]
As shown in FIG. 3, the end on the air-flow upstream side of the ring portion

43 is connected to a flange 44 extending outward in the radial direction of the rotary
shaft. [n this embodiment, the flange 44 is configured to be directed perpendicular
to the air-flow direction. The flange 44 is integrally formed with the ring portion 43.
Thus, the flange 44 configures a part of the ring portion 43.  The cylindrical portion

3
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31 of the shroud 30 is formed substantially in parallel to a part of the ring portion 43
other than the flange 44. The ring portion 43 includes a parallel portion disposed
substantially in parallel to the cylindrical portion 31 extending in the axial direction,

and the flange 44 extending outward in the radial direction from the upstream ena

of the parallel portion.

[0025]
The end on the air-flow upstream side of the ring portion 43, that is, an outer

end part 45 in the radial direction of the flange 44 is positioned outward in the radia
direction of the rotary shaft, toward the air-flow upstream side. Specifically, the
outer end part 45 in the radial direction of the flange 44 is curved to be positioned
outward in the radial direction toward the air-flow upstream side. In other words,
the outer end part 45 of the flange 44 in the ring portion 43 is curved In such a
manner as to be spaced apart from the rotary shaft from the air-flow downstream

side to upstream side of the rotary shaft.

10026]
In this embodiment, the outer end part 45 of the flange 44 positioned at the

end on the air-flow upstream side of the ring portion 43 Is formed to have an arc
cross-section that protrudes outward in the radial direction of the rotary shaft.
[0027]

As mentioned above, the outer end part 45 of the flange 44 positioned at
the end on the air-flow upstream side of the ring portion 43 is curved to be
positioned outward in the radial direction, toward the air-flow upstream side. In
this way, the backflow of air with respect to the blown-air flow (main stream) from

the blower fan 40 can be rectified when flowing out of the clearance 61 between the
ring portion 43 of the blower fan 40 and the cylindrical portion 31 of the shroud 30.

With this arrangement, the swirl of the backflow can be prevented from occurring In
the vicinity of the end surface on the air-flow upstream side of the blade 42, thereby
suppressing interruption between the drawn air flow into the blower fan 40 and the
swirling backflow air therefrom. Thus, this embodiment can reduce noise that
would otherwise be caused by interruption between the drawn air into the blower
fan 40 and the backflow air therefrom.

[0028]

(Second Embodiment)
Next. a second embodiment of the present disclosure will be described

6
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based on FIG. 4. In the second embodiment, the shape of the outer end part 45
of the flange 44 positioned at the end on the air-flow upstream side of the ring
portion 43 Is changed, compared to that in the above-mentioned first embaodiment.
[0029]

As shown in FIG.4, in the second embodiment, the outer end part 45 of the
flange 44 positioned at the end on the air-flow upstream side of the ring portion 43
IS linearly inclined outward in the radial direction of the rotary shaft, toward the air-
flow upstream side. That is, the outer end part 45 of the flange 44 is inclined to
inearly expand outward in the radial direction, from the air-flow downstream side to
upstream side.

[0030]

This embodiment can rectify the backflow of air coming out of the clearance
61 between the ring portion 43 of the blower fan 40 and the cylindrical portion 31 of
the shroud 30, and thus can obtain the same effects as those of the first
embodiment.

[0031]
(Third Embodiment)

Next, a third embodiment of the present disclosure will be described based
on FIG. 5. Inthe third embodiment, the shape of the outer end part 45 of the flange
44 positioned at the end on the air-flow upstream side of the ring portion 43 is
changed, compared to that in the above-mentioned first embodiment.

[0032]

As shown in FIG. 5, In the third embodiment, the outer end part 45 In the
radial direction of the flange 44 has its cross-section formed with a stepped shape
to expand outward In the radial direction from the air-flow downstream side to
upstream side in a stepwise manner. This embodiment can rectify the backflow of
air coming out of the clearance 61 between the ring portion 43 of the blower fan 40
and the cylindrical portion 31 of the shroud 30, and thus can obtain the same effects

as those of the first embodiment.

[0033]
(Other Embodiments)

The present disclosure is not limited to the above-mentioned embodiments,
and various modifications and changes can be made to these embodiments without

departing from the scope and spirit of the present disclosure.

| o
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[0034]
(1) In each of the above-mentioned embodiments, the entire region of the

outer end part 45 of the flange 44 located at the end on the air-flow upstream side
of the ring portion 43 is positioned outward in the radial direction of the rotary shaft,
toward the air-flow upstream side, as described by way of example. However,
these embodiments are not limited thereto. For example, as shown in FIG. 6, a
part of the outer end part 45 of the flange 44 may be positioned outward in the radial
direction, toward the air-flow upstream side.

[0039]
(2) In each of the above-mentioned embodiments, the flange 44 of the ring

portion 43 is configured to be directed perpendicular to the air-flow direction by way
of example, but these embodiments are not limited thereto. Alternatively, the
flange 44 of the ring portion 43 may be inclined with respect to the air-flow direction.
[0036]

(3) The above-mentioned respective embodiments may be combined
together within the feasible range as appropriate.

[0037]
(4) In each of the above-mentioned embodiments, the blower of the present

disclosure is configured as a blower that is used to cool the refrigerant heat radiation
device 10 and radiator 20 in automobiles as mentioned above, which Is just an
example. That is, the blower is not limited to the structure described above, and
can have other structures that enable achievement of the present disclosure. For
example, the blower may have a structure including at least the shroud 30 and the

blower fan 40.



CLAIMS:

1. A blower comprising:
an axial-flow blower fan that is rotatably driven to generate an airflow; and
a shroud provided with a suction port adapted to allow air to be drawn into the
blower fan and an air outlet adapted to allow air to be blown out of the blower fan,
the blower fan including:
a plurality of blades radially extending from a boss disposed at a rotation
center and spaced apart from each other in a rotational direction; and
a ring portion connecting outer peripheral ends of the blades In a
circumferential direction, wherein
an end of the ring portion on the air-flow upstream side is connected to a
flange extending outward in a radial direction of a rotary shaft of the blower fan,
the flange extending along a direction perpendicular to the airflow, and
an entire part of a radially outer end part of the flange is shaped to be
positioned outward In the radial direction of the rotary shaft as toward the air-
flow upstream side, wherein
the radially outer end part of the flange
smoothly protrudes and is curved outward in the radial
direction of the rotary shaft, or
is linearly inclined outward in the radial direction of the rotary

shaft, as toward the air-flow upstream side.

2. The blower according to claim 1, wherein

the blower fan is disposed to form a clearance between the air outlet of the
shroud and the ring portion of the blower fan, ana '

the radially outer end part is provided such that a backflow of air with respect to
an airflow blown from the blower fan is capable of being rectified when flowing out of

the clearance.

CA 2940270 2019-04-18



3. The blower according to claim 1 or 2, wherein
the ring portion includes a parallel portion that extends in parallel to the air outlet

in an axial direction, and
the flange extends from an upstream end of the parallel portion.

4. The blower according to claim 1, wherein
the radially outer end part of the flange is shaped to be positioned outward in

the radial direction of the rotary shaft from a most downstream end to a most upstream

end.

10
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