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and a connection portion connecting to the first bend por-
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Description
Technical Field

[0001] The present disclosure relates to an outdoor
unit, including a bellmouth, for an air-conditioning appa-
ratus.

Background Art

[0002] Patent Literature 1 discloses an outdoor unit,
including a bellmouth, for an air-conditioning apparatus.
The bellmouth is provided upstream of a main flow of air
and has a contraction portion whose pipe diameter is
reduced from the upstream side toward the downstream
side of the main flow of air and that is formed by a bend
surface, and a straight pipe portion connecting to the
downstream side of the contraction portion. In Patent Lit-
erature 1, interference between the bellmouth and a heat
exchanger is inhibited by changing the curvature radius
of the contraction portion in a circumferential direction.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2013-96622

Summary of Invention
Technical Problem

[0004] Inthe bellmouth, contraction of flow of air in the
contraction portion generates contracted flow in the
straight pipe portion, and a vortex may thus be generated
ataninner surface of the straight pipe portion. In addition,
due to the change in the curvature radius of the contrac-
tion portion in the circumferential direction, the bellmouth
in Patent Literature 1 has a part in which the length of
the contraction portion along the direction of the main
flow of air is shorter than the length of the straight pipe
portion along the direction of the main flow of air. In the
part in which the length of the contraction portion along
the direction of the main flow of air is shorter, when air
flowing in a direction different from the direction of the
main flow of air flows into the bend surface of the con-
traction portion, a directing angle for directing, in the di-
rection of the main flow of air, the air flowing thereinto in
the direction different from the direction of the main flow
of air is large. When the directing angle is large, it is not
possible to direct, in the direction of the main flow of air,
air flowing in a direction different from the direction of the
main flow of air. Thus, air separation occurs at the straight
pipe portion, resulting in generation of a vortex. Such a
vortex generated at the straight pipe portion increases in
size as the straight pipe portion becomes longer. The
vortex at the straight pipe portion substantially narrows
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an air passage in the straight pipe portion. As a result,
pressure loss may occur in the straight pipe portion of
the bellmouth in Patent Literature 1 due to the air passage
in the straight pipe portion being substantially narrowed.
[0005] The present disclosure is made to solve the
above problem, and an object of the present disclosure
is to provide an outdoor unit for an air-conditioning ap-
paratus capable of inhibiting pressure loss from occurring
in a bellmouth.

Solution to Problem

[0006] An outdoor unit for an air-conditioning appara-
tus of an embodiment of the present disclosure includes:
a heat exchanger; an axial flow fan configured to gener-
ate flow of air passing through the heat exchanger; a
casing having an opening through which the air passes,
the casing accommodating the heat exchanger, and ac-
commodating the axial flow fan between the opening and
the heat exchanger; and a bellmouth having an annular
shape and provided around the axial flow fan inside the
casing to guide the air into the opening of the casing. The
bellmouth has a first tapered portion in which an inner
diameter of an upstream side of the bellmouth from which
the air flows in is larger than an inner diameter of a down-
stream side of the bellmouth, and a straight pipe portion
extending straight from the first tapered portion to the
downstream side of the flow of the air. The first tapered
portion includes a first bend portion forming an inlet for
the air, a second bend portion connecting to the straight
pipe portion and having an inner diameter smaller than
that of the first bend portion, and a connection portion
connecting to the first bend portion and the second bend
portion and having an inner surface extending straight.
Alength of at least a part of the first tapered portion along
an axial direction of the straight pipe portion is larger than
a length of the straight pipe portion along the axial direc-
tion of the straight pipe portion.

Advantageous Effects of Invention

[0007] In the above configuration of the embodiment
of the present disclosure, the first tapered portion in-
cludes the connection portion having the inner surface
extending straight, and the length of at least a part of the
first tapered portion along the axial direction of the
straight pipe portion is larger than the length of the
straight pipe portion along the axial direction of the
straight pipe portion. That is, the first tapered portion,
which is a contraction portion, has a straight inner sur-
face, and the length of a passage in the first tapered
portion in the direction of a main flow of air is larger than
the length of a passage in the straight pipe portion in the
direction of the main flow of air. Accordingly, this config-
uration enables flow of air in the first tapered portion to
be smoothly contracted and enables, even when air flow-
ing in a direction different from the direction of the main
flow of air flows into the first tapered portion, the air to be
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smoothly directed, in the first tapered portion, in the di-
rection of the main flow of air. As a result, with the con-
figuration of the embodiment of the present disclosure,
it is possible to inhibit the air passage in the straight pipe
portion from being substantially narrowed due to gener-
ation of a vortex at the straight pipe portion and to thus
provide an outdoor unit for an air-conditioning apparatus
capable of inhibiting pressure loss from occurring in a
bellmouth.

Brief Description of Drawings
[0008]

[Fig. 1] Fig. 1 is a schematic top view of an example
of the internal structure of an outdoor unit for an air-
conditioning apparatus according to Embodiment.
[Fig. 2] Fig. 2 is an enlarged schematic view of a part
of a section of a bellmouth in Fig. 1.

[Fig. 3] Fig. 3 is a schematic diagram illustrating the
relationship between a first curvature radius and a
first central angle at a first edge line according to
Embodiment.

[Fig. 4] Fig. 4 is a schematic diagram illustrating the
relationship between the first curvature radius and a
second curvature radius at a first tapered portion ac-
cording to Embodiment.

[Fig. 5] Fig. 5 is an enlarged schematic view of a first
section and a second section of the bellmouth in Fig.
1.

Description of Embodiments
Embodiment

[0009] The structure of an outdoor unit 100 for an air-
conditioning apparatus according to Embodiment will be
described. Fig. 1 is a schematic top view of an example
of the internal structure of the outdoor unit 100 for an air-
conditioning apparatus according to Embodiment. In Fig.
1, the direction of a main flow of air when the outdoor
unit 100 is driven is represented by white block arrows,
and directions of air flow different from the direction of
the main flow of air are represented by dot-patterned
block arrows.

[0010] In the following drawings including Fig. 1, the
size relationships or the shapes of the components of
the outdoor unit 100 may differ from those of actual ones.
In addition, basically, the positional relationships be-
tween the components of the outdoor unit 100 in, for ex-
ample, an up-down direction, a left-right direction, or a
front-rear direction are those when the outdoor unit 100
is setin a usable state. In the following drawings including
Fig. 1, the same or similar components or parts have the
same reference signs or have no reference signs.
[0011] The outdoor unit 100 includes a casing 10,
which accommodates a heat exchanger 1, an axial flow
fan 3, and a compressor 5. The casing 10 is formed by
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combining a plurality of sheet metal panels, for example.
The casing 10 has an opening 10a in communication with
the inside of the casing 10. As illustrated in Fig. 1, for
example, the opening 10a is disposed at the front of the
casing 10. In addition, agrille 10b, which covers the open-
ing 10a, is disposed at the casing 10.

[0012] The heatexchanger 1 exchanges heatbetween
airflow passing through the heat exchanger 1 and refrig-
erant flowing in the heat exchanger 1. For example, an
air-cooled heat exchanger 1 such as a finned tube heat
exchanger that includes a plurality of plate-like fins dis-
posed side by side and a plurality of heat transfer tubes
passing through the plate-like fins is used as the heat
exchanger 1. In Fig. 1, the heat exchanger 1 is formed
as a heat exchanger 1 having an L shape in top view and
including a first portion 1a, which is disposed at the rear
of the casing 10, and a second portion 1b, which is dis-
posed at the left of the casing 10. The heat exchanger 1
having an L shape is merely an example of the heat ex-
changer 1. The heat exchanger 1 can have a different
shape.

[0013] The axial flow fan 3 is disposed between the
heat exchanger 1 and the opening 10a provided in the
casing 10. For example, a propeller fan is used as the
axial flow fan 3. The axial flow fan 3 includes a plurality
of blades 3a, which are configured to rotate to generate
flow of air, a hub 3b, which is configured to support and
rotate the blades 3a, a shaft 3c, which has one tip end
connected to the hub 3b, and a motor 3d, which is con-
nected to the othertip end of the shaft 3c and is configured
to rotate the shaft 3c. The one tip end of the shaft 3¢ of
the axial flow fan 3 is disposed to face the opening 10a.
For example, a three-phase induction motor or a brush-
less DC motor capable of controlling the rotation speed
of the shaft 3c on the basis of voltage is used as the motor
3d.

[0014] The compressor 5 compresses suctioned low-
pressure refrigerant into high-pressure refrigerant and
discharges the high-pressure refrigerant. For example,
a rotary compressor or a scroll compressor is used as
the compressor 5. Although not illustrated, the compres-
sor5is connected to the heatexchanger 1 by arefrigerant
pipe.

[0015] In addition, a partition plate 15 is set in the cas-
ing 10. The inside of the casing 10 is partitioned into a
fan chamber 15a and a machine chamber 15b with the
partition plate 15. The heat exchanger 1 and the axial
flow fan 3 are disposed in the fan chamber 15a. The
compressor 5 is disposed in the machine chamber 15b.
In Fig. 1, the partition plate 15 is formed as a plate-like
component having a section shaped by a single straight
line but can be a plate-like component having a section
having a different shape. For example, the partition plate
15 may be a plate-like component having a section
shaped by one or more curved surfaces, a plate-like com-
ponent having a section shaped by a plurality of straight
lines, or a plate-like component having both a section
shaped by a straight line and a section shaped by a
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curved line. The partition plate 15 can be omitted accord-
ing to the use of the outdoor unit 100, for example.
[0016] In addition, the outdoor unit 100 includes a bell-
mouth 20, which is accommodated in the casing 10. The
bellmouth 20 is an annular component having an air pas-
sage along which airflow generated by rotation of the
axial flow fan 3 is guided into the opening 10a. The bell-
mouth 20 connects to the casing 10 at the front of the
casing 10, for example, around the periphery of the open-
ing 10a provided in a front panel thereof. For example,
the bellmouth 20 is integrally formed with the front panel
of the casing 10 by subjecting sheet metal to plastic de-
formation by press working or other methods. Fig. 1 il-
lustrates an inlet 20a, into which air generated by rotation
of the axial flow fan 3 flows, of the bellmouth 20. In ad-
dition, Fig. 1 illustrates afirst section 20b, which is located
between the axial flow fan 3 and the second portion 1b
ofthe heatexchanger 1, and a second section 20c, which
is located between the axial flow fan 3 and the partition
plate 15, of the bellmouth 20.

[0017] The bellmouth 20 is formed to guide air suc-
tioned into the casing 10 to the axial flow fan 3 and to
optimize the angle at which air flows to the blades 3a.
The axial flow fan 3 is surrounded by the bellmouth 20
and accommodated in the casing 10. A part of the axial
flow fan 3 is accommodated in the bellmouth 20 by sur-
rounding the axial flow fan 3 by the bellmouth 20. Thus,
it is possible to reduce the width of the outdoor unit 100
in the front-rear direction. Other parts of the structure of
the bellmouth 20 will be described later.

[0018] When the outdoor unit 100 is driven, air outside
the outdoor unit 100 is guided into the casing 10, for ex-
ample, into the fan chamber 15a, by rotation of the axial
flow fan 3 and is subjected to heat exchange in the heat
exchanger 1. In addition, the air that is in the outdoor unit
100 and that has been subjected to heat exchange in the
heat exchanger 1 is discharged to the outside of the out-
door unit 100 via the bellmouth 20, the opening 10a of
the casing 10, and the grille 10b by rotation of the axial
flow fan 3.

[0019] Next, the structure of the bellmouth 20 will be
described. Fig. 2 is an enlarged schematic view of a part
of a section of the bellmouth 20 in Fig. 1. The section in
Fig. 2 is a section taken along an axis AX of a straight
pipe portion 21, which will be described later. In Fig. 2,
the direction along the shaft 3c of the axial flow fan 3 in
Fig. 1 is represented by a black block arrow. Similarly to
Fig. 1, in Fig. 2, the direction of the main flow of air is
represented by a white block arrow.

[0020] The bellmouth 20 has the straight pipe portion
21 and a first tapered portion 23, which connects to the
straight pipe portion 21 at a position upstream in the di-
rection of the main flow of air.

[0021] The straight pipe portion 21 has an end portion
21a, which is closer to the heat exchanger 1, and an end
portion 21b, which is closer to the opening 10a of the
casing 10. As illustrated in Fig. 2, an inner surface of the
straight pipe portion 21 is straight. The inner diameter of
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the straight pipe portion 21, in which the axis AX repre-
sented by a chain double-dashed line is centered, is the
same at any position in the direction from the end portion
21a to the end portion 21b. As illustrated in Fig. 2, the
direction in which the axis AX of the straight pipe portion
21 extends is substantially parallel to the direction of the
main flow of air. As illustrated in Fig. 2, the direction along
the shaft 3c of the axial flow fan 3 can be set to be sub-
stantially parallel to the direction of the main flow of air
and the direction in which the axis AX of the straight pipe
portion 21 extends. Although not illustrated in Fig. 2, the
straight pipe portion 21 is disposed closer to the periph-
eries of the blades 3a of the axial flow fan 3.

[0022] The firsttapered portion 23 is a contraction pipe
portion whose inner diameter is reduced from the up-
stream side toward the downstream side in the direction
of the main flow of air. The first tapered portion 23 is
disposed at a position that is upstream of the straight
pipe portion 21 and that is downstream of the heat ex-
changer 1 in the direction of the main flow of air. That is,
the first tapered portion 23 connects to the end portion
21a, which is closer to the heat exchanger 1, of the
straight pipe portion 21. The specific structure of the first
tapered portion 23 will be described later.

[0023] In the following description, flow of air along an
inner surface of the first tapered portion 23 in the bell-
mouth 20 is referred to as a branch flow of air.

[0024] In addition, the bellmouth 20 can include a sec-
ond tapered portion 25, which connects to the straight
pipe portion 21 and the opening 10a of the casing 10 to
be located therebetween and whose inner diameter is
increased in a direction from the straight pipe portion 21
toward the opening 10a.

[0025] The second tapered portion 25 has an end por-
tion 25b, which is closer to the heat exchanger 1, and an
end portion 25a, which is closer to the opening 10a of
the casing 10. The second tapered portion 25 is an ex-
panding pipe portion whose inner diameter is increased
in the direction from the end portion 25b disposed up-
stream in the direction of the main flow of air toward the
end portion 25a disposed downstream in the direction of
the main flow of air. The second tapered portion 25 is
disposed at a position that is downstream of the straight
pipe portion 21 and that is upstream of the opening 10a
ofthe casing 10. Thatis, the end portion 25b of the second
tapered portion 25 connects to the end portion 21b of the
straight pipe portion 21. In addition, the end portion 25a
of the second tapered portion 25 connects to the casing
10, for example, an edge of the opening 10a in the front
panel of the casing 10.

[0026] For example, a second opening length D2 of
the end portion 25a, which is located downstream of the
second tapered portion 25, can be set to be larger than
a first opening length D1 of an end portion 23a1, which
is located upstream of the first tapered portion 23. The
first opening length D1 is a distance between the axis AX
and the end portion 23a1 of the first tapered portion 23
and is half the inner diameter of the first tapered portion
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23 at the end portion 23a1. The second opening length
D2 is a distance between the axis AX and the end portion
25a of the second tapered portion 25 and is half the inner
diameter of the second tapered portion 25 at the end
portion 25a.

[0027] As described above, the bellmouth 20 may be
integrally formed with the front panel of the casing 10 by
subjecting sheet metal to plastic deformation by, for ex-
ample, press working in which a metal mold is used. In
such press working with a metal mold, the front panel of
the casing 10 is held by a lower die of the metal mold,
and the sheet metal is bent in a direction toward the lower
die of the metal mold by, for example, bending work to
form the bellmouth 20. The second tapered portion 25 is
formed at a position closer to the front panel. The first
tapered portion 23 is formed at a position apart from the
front panel. When the second opening length D2 of the
end portion 25a located downstream of the second ta-
pered portion 25 is set to be larger than the first opening
length D1 of the end portion 23a1 located upstream of
the first tapered portion 23, it is possible to inhibit the end
portion 23a1 located upstream of the first tapered portion
23 from interfering with the lower die of the metal mold
during release of the front panel of the casing 10 from
the lower die of the metal mold. Thus, when the second
opening length D2 of the end portion 25a located down-
stream of the second tapered portion 25 is setto be larger
than the first opening length D1 of the end portion 23a1
located upstream of the first tapered portion 23, it is pos-
sible to improve the manufacturing efficiency of the bell-
mouth 20.

[0028] InFig. 2, aninner surface of the second tapered
portion 25 has a shape that bulges toward the inside of
the bellmouth 20. However, the shape of the inner surface
of the second tapered portion 25 is not limited to this
shape and may be, for example, straight. In addition, the
inner surface of the second tapered portion 25 may be
shaped by combining a straight inner surface and an in-
ner surface having a shape that bulges toward the inside
of the bellmouth 20.

[0029] The second tapered portion 25 can be omitted
according to, for example, the shape or the size of the
outdoor unit 100. That is, the end portion 21b of the
straight pipe portion 21 may directly connect to the open-
ing 10a of the casing 10.

[0030] Next, the structure and the shape of the first
tapered portion 23 will be described.

[0031] Asdescribed above, the first tapered portion 23
is a contraction portion whose inner diameter is reduced
from the upstream side toward the downstream side in
the direction of the main flow of air. The first tapered
portion 23 is formed such that a length H1 of at least a
part of the first tapered portion 23 along the direction
along the axis AXis larger than a length H2 of the straight
pipe portion 21 along the direction along the axis AX. The
first tapered portion 23 may be formed such that the
length H1 of the first tapered portion 23 is larger than the
length H2 of the straight pipe portion 21 along the direc-
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tion along the axis AX throughout in the circumferential
direction of the first tapered portion 23.

[0032] The expression "the length H1 of at least a part
of the first tapered portion 23 is larger than the length H2
of the straight pipe portion 21" means that the length of
a passage in the first tapered portion 23 in the direction
ofthe main flow of airis larger than the length of a passage
in the straight pipe portion 21 in the direction of the main
flow of air. Accordingly, the configuration in which the
length H1 of the first tapered portion 23 is larger than the
length H2 of the straight pipe portion 21 enables flow of
air in the first tapered portion 23, which is a contraction
portion, to be smoothly contracted. Thus, it is possible to
inhibit vortices from being generated at the straight pipe
portion 21 due to contracted flow.

[0033] When the length of the passage in the straight
pipe portion 21 is long, the degree of air flow separation
at the inner surface of the straight pipe portion 21 is in-
creased toward the downstream side in the direction of
the main flow of air. Thus, when the length of the passage
in the straight pipe portion 21 is long, a vortex generated
upstream of the straight pipe portion 21 may be enlarged.
Generation of a vortex at the straight pipe portion 21 sub-
stantially narrows the air passage in the straight pipe por-
tion 21.

[0034] However, in the above configuration, the length
H2 of the straight pipe portion 21 is shorter than the length
H1 of the first tapered portion 23. Thus, it is possible to
inhibit a vortex generated at the straight pipe portion 21
from being enlarged. As a result, the above configuration
enables provision of the outdoor unit 100 for an air-con-
ditioning apparatus capable of inhibiting pressure loss
from occurring in the bellmouth 20.

[0035] Air flow separation occurs at the straight pipe
portion 21 due to a branch flow of air into the end portion
21a of the straight pipe portion 21. As a result, a vortex
is generated upstream of the straight pipe portion 21. In
addition, it becomes difficult to direct a branch flow of air
in the direction of the main flow of air with increasing the
angle between the direction of the branch flow of air and
the direction of the main flow of air. As a result, a vortex
generated at the straight pipe portion 21 is enlarged.
[0036] However, the configuration in which the length
H1 of at least a part of the first tapered portion 23 is larger
than the length H2 of the straight pipe portion 21 enables
the firsttapered portion 23 to have a sufficient air passage
length for directing a branch flow of air in the direction of
the main flow of air. Thus, it is possible to inhibit vortices
from being generated due to air flow separation at the
end portion 21a of the straight pipe portion 21. Inaddition,
the ratio of the length H2 of the straight pipe portion 21
to the length H1 of the first tapered portion 23 is low, and
it is thus possible to inhibit vortices generated at the
straight pipe portion 21 from being enlarged. Accordingly,
the configuration in which the length H1 of the first ta-
pered portion 23 is larger than the length H2 of the straight
pipe portion 21 enables inhibition of generation of vorti-
ces due to air flow separation at the straight pipe portion
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21. As a result, this configuration enables provision of
the outdoor unit 100 for an air-conditioning apparatus
capable of inhibiting pressure loss from occurring in the
bellmouth 20.

[0037] Furthermore, the configuration in which the
length H1 of at least a part of the first tapered portion 23
is larger than the length H2 of the straight pipe portion
21 enables a branch flow of air to be directed, in the first
tapered portion 23, in the direction of the main flow of air.
Thus, it is possible to reduce the load on each leading
edge of the blades 3a of the axial flow fan 3. As a result,
it is possible to design the axial flow fan 3 to use low
power input and to thus achieve power saving of the out-
door unit 100 for an air-conditioning apparatus.

[0038] The first tapered portion 23 can be formed to
include a first bend portion 23a, which forms the inlet 20a
for air of the bellmouth 20, and a second bend portion
23b, which connects to the straight pipe portion 21 and
has an inner diameter smaller than that of the first bend
portion 23a. The first bend portion 23a and the second
bend portion 23b are located at respective ends of the
first tapered portion 23 in the direction along the axis AX.
The first bend portion 23ais located upstream of the sec-
ond bend portion 23b in the direction of the main flow of
air. As illustrated in Fig. 2, the end portion 23a1 of the
first bend portion 23a, which is located upstream in the
direction of the main flow of air, forms the inlet 20a for
air. In addition, an end portion 23b1 of the second bend
portion 23b, which is located downstream in the direction
of the main flow of air, connects to the end portion 21a
of the straight pipe portion 21.

[0039] When the first tapered portion 23 includes the
first bend portion 23a and the second bend portion 23b,
the shape or the size of the bellmouth 20 can be optimally
set by separately adjusting the shapes or the sizes of the
first bend portion 23a and the second bend portion 23b.
For example, the first bend portion 23a enables a branch
flow of air to enter the first tapered portion 23 along an
inner surface ofthe first bend portion 23a, and the second
bend portion 23b enables a branch flow of air to be di-
rected in the direction of the main flow of air.

[0040] In addition, the first tapered portion 23 can be
formed to include a connection portion 23c, which con-
nects to the first bend portion 23a and the second bend
portion 23b. The connection portion 23c has an end por-
tion 23c1, which is located upstream in the direction of
the main flow of air, and an end portion 23c2, which is
located downstream in the direction of the main flow of
air. The end portion 23c1 of the connection portion 23c
connects to an end portion 23a2, which is located down-
stream of the first bend portion 23a in the direction of the
main flow of air. The end portion 23c2 of the connection
portion 23c connects to an end portion 23b2, which is
located upstream of the second bend portion 23b in the
direction of the main flow of air. The inner diameter of
the connection portion 23c is reduced from the end por-
tion 23c1 toward the end portion 23c2.

[0041] When the first tapered portion 23 includes the
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connection portion 23c, a branch flow of air that has en-
tered the first tapered portion 23 along the inner surface
of the first bend portion 23a can enter the second bend
portion 23b along the inner surface of the connection
portion 23c. Thus, when the first tapered portion 23 in-
cludes the connection portion 23c, it is possible to inhibit
air flow separation from occurring at the first tapered por-
tion 23.

[0042] The connection portion 23c can be omitted ac-
cording to, for example, the shape or the size of the out-
door unit 100. That is, the first tapered portion 23 can be
formed such that the end portion 23a2, which is located
downstream of the first bend portion 23a, directly con-
nects to the end portion 23b2 of the second bend portion
23b.

[0043] For example, as illustrated in Fig. 2, the inner
surface of the first bend portion 23a extending from the
upstream side from which air flows in toward the down-
stream side can have a shape that bulges toward the
inside of the bellmouth 20, that is, a shape that is bent
to be a curved shape toward the inside of the bellmouth
20 in a radial direction of the bellmouth 20. In addition,
an inner surface of the second bend portion 23b in the
direction along the axis AX has a shape that bulges to-
ward the inside of the bellmouth 20, that is, a shape that
is bent to be a curved shape toward the inside of the
bellmouth 20 in the radial direction. Furthermore, the
shape of the inner surface of the connection portion 23¢c
is, for example, straight as illustrated in Fig. 2.

[0044] Forexample, according to the internal structure
of the outdoor unit 100, a part or the whole of the first
bend portion 23a can have a shape that bulges toward
the outside of the bellmouth 20, that is, a shape that is
bent to be a curved shape toward the outside of the bell-
mouth 20 in the radial direction. When the first bend por-
tion 23a is bent toward the outside of the bellmouth 20
in the radial direction, it is easy to inhibit an increase in
the opening length of the inlet 20a of the bellmouth 20
compared with a case in which the first bend portion 23a
is bent toward the inside of the bellmouth 20 in the radial
direction. Accordingly, it is possible to reduce the size of
the bellmouth 20.

[0045] For example, in the second section 20c in Fig.
1, the firstbend portion 23a can have a shape that is bent
to be a curved shape toward the outside of the bellmouth
20 in the radial direction. In the second section 20c, when
the first bend portion 23a is bent toward the outside of
the bellmouth 20 in the radial direction, it is possible to
extend, along a surface of the partition plate 15 in Fig. 1,
part of an inner surface of the bellmouth 20 closer to the
inlet. This enables air flowing along the partition plate 15
to smoothly flow into the bellmouth 20.

[0046] In the following description, a line forming the
inner surface of the first bend portion 23a is referred to
as afirstedge line 23a3. The first edge line 23a3 extends
from the upstream side of the first bend portion 23a from
which air flows in toward the downstream side of the first
bend portion 23a. In addition, a line forming an inner sur-
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face of the second bend portion 23b is referred to as a
second edge line 23b3. The second edge line 23b3 is
disposed on an extension of the first edge line 23a3. Fur-
thermore, a line that forms the inner surface of the con-
nection portion 23c and that connects to the first edge
line 23a3 and the second edge line 23b3 to be located
therebetween is referred to as a third edge line 23c3.
[0047] Fig. 3 is a schematic diagram illustrating the re-
lationship between a first curvature radius R1 and a first
central angle ®1 at the first edge line 23a3 according to
Embodiment. In Fig. 3, the curvature center of the first
edge line 23a3 is represented by a point O, the end por-
tion 23a1, which is located at one end of the first bend
portion 23a, is represented by a point P1, and the end
portion 23a2, which is located at the other end of the first
bend portion 23a, is represented by a point P2. A line
segment OP1 and a line segment OP2 are equal inlength
and can be determined as the first curvature radius R1
of the first edge line 23a3. The first central angle ®1 can
be determined as the angle between the line segment
OP1 and the line segment OP2 whose vertex is the point
O.

[0048] The shape and the size of the first tapered por-
tion 23 can be determined on the basis of the first curva-
ture radius R1 and the first central angle 61 of the first
edge line 23a3 and a second curvature radius R2 and a
second central angle 62 of the second edge line 23b3.
[0049] For example, the bent shape of the first edge
line 23a3 becomes straighter with increasing the first cur-
vature radius R1 when the first central angle ®1 is fixed.
Accordingly, the bent shape of the first edge line 23a3
becomes gentler. The length of the first edge line 23a3
is reduced with reducing the first central angle ®1 when
the first curvature radius R1 is fixed. Accordingly, it is
possible to reduce the size of the first bend portion 23a.
[0050] Asillustrated in Fig. 4, the relationship between
the second curvature radius R2 and the second central
angle 02 at the second edge line 23b3 is similar to the
relationship in Fig. 3 described above with reference to
Fig. 3. Fig. 4 is a schematic diagram illustrating the rela-
tionship between the first curvature radius R1 and the
second curvature radius R2 at the first tapered portion
23 according to Embodiment. In Fig. 4, each length of
the first curvature radius R1 of the first edge line 23a3
and the second curvature radius R2 of the second edge
line 23b3 is represented by an arrow.

[0051] That s, the bent shape of the second edge line
23b3 becomes straighter with increasing the second cur-
vature radius R2 when the second central angle 62 is
fixed. Accordingly, the bent shape of the second edge
line 23b3 becomes gentler. The length of the second
edge line 23b3 is reduced with reducing the second cen-
tral angle 62 when the second curvature radius R2 is
fixed. Accordingly, it is possible to reduce the size of the
second bend portion 23b.

[0052] In addition, when the inner surface of the con-
nection portion 23c is straight, the shape and the size of
the first tapered portion 23 can be determined on the
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basis of a length L of the third edge line 23c3. The width
of the connection portion 23c in the direction along the
shaft 3c of the axial flow fan 3 is reduced with reducing
the length L. Accordingly, itis possible to reduce the size
of the connection portion 23c.

[0053] As illustrated in Fig. 4, the first tapered portion
23 can be formed such that the first curvature radius R1
of the first edge line 23a3 is larger than the second cur-
vature radius R2 of the second edge line 23b3. That is,
in the first tapered portion 23, the curvature of the first
bend portion 23a formed by the first edge line 23a3 can
be smaller than the curvature of the second bend portion
23b formed by the second edge line 23b3. A curvature
is the reciprocal of a curvature radius.

[0054] This configuration enables air to flow along the
first edge line 23a3 even when a branch flow of air that
has entered the first tapered portion 23 has to be greatly
deflected due to the first central angle ®1 of the first edge
line 23a3 being large. In addition, air that has passed
through the first tapered portion 23 can flow along the
second edge line 23b3 of the second bend portion 23b
and then flow into the axial flow fan 3 in the direction
along the shaft 3c of the axial flow fan 3. That is, the
bellmouth 20 includes the first tapered portion 23 and
thus enables a branch flow of air to be guided to the axial
flow fan 3 without separation of the branch flow of air and
to enter the straight pipe portion 21 in the same direction
as the direction of the main flow of air.

[0055] The outdoorunit 100 normally includes the axial
flow fan 3, which is configured to generate flow of air. In
the outdoor unit 100, when the blades 3a of the axial flow
fan 3 are disposed in the straight pipe portion 21, it is
possible to reduce the size of the outdoor unit 100. How-
ever, when pressure loss of flow of air occurs in the
straight pipe portion 21, the blowing performance of the
axial flow fan 3 is impaired. Thus, power consumption of
the axial flow fan 3 has to be increased to compensate
the impairment of the blowing performance.

[0056] However, with this configuration, it is possible
to inhibit vortices from being generated due to air flow
separation at the first tapered portion 23 and to inhibit
pressure loss of flow of air from occurring in the straight
pipe portion 21. In addition, it is possible to uniform the
distribution of flow of air in the straight pipe portion 21
and to thus inhibit impairment of the blowing performance
of the axial flow fan 3. Furthermore, even when the blades
3a of the axial flow fan 3 are disposed in the straight pipe
portion 21 to reduce the size of the outdoor unit 100,
power consumption of the axial flow fan 3 does not have
to be increased to maintain the blowing performance of
the axial flow fan 3. Thus, this configuration enables pro-
vision of the outdoor unit 100 whose size and power con-
sumption can be reduced.

[0057] In addition, the first tapered portion 23 can be
formed to include the connection portion 23c, which con-
nects to the first bend portion 23a and the second bend
portion 23b. When the first tapered portion 23 includes
the connection portion 23c, it is possible to inhibit sepa-
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ration of flow of air that has entered along the first edge
line 23a3 of the first bend portion 23a from occurring at
the boundary between the first bend portion 23a and the
second bend portion 23b. In particular, when the connec-
tion portion 23c is formed to include the third edge line
23c3, which extends straight between the first bend por-
tion 23a and the second bend portion 23b, it is possible
to smoothly guide the flow of air described above along
the third edge line 23c3. Thus, it is possible to further
inhibit air flow separation at the first tapered portion 23.
[0058] Furthermore, when the shape of the first ta-
pered portion 23 varies in a circumferential direction
around the shaft 3c of the axial flow fan 3, it is possible
to further uniform the distribution of flow of air entering
the straight pipe portion 21 and to more flexibly reduce
the size of the bellmouth 20.

[0059] For example, as described above, the shape
and the size of the first tapered portion 23 can be deter-
mined on the basis of the length L of the third edge line
23c3. Thus, when the length L of the third edge line 23c3
varies in the circumferential direction of the first tapered
portion 23, it is possible to flexibly set the shape and the
size of the first tapered portion 23. For example, when
the length L of the third edge line 23c3 is reduced with
the shapes and the sizes of the first bend portion 23a
and the second bend portion 23b maintained in the cir-
cumferential direction, it is possible to reduce the width
of the first tapered portion 23 in the radial direction with
air flow separation inhibited from occurring at the first
tapered portion 23.

[0060] The bellmouth 20 provided around the axial flow
fan 3 such as a propeller fan used in the outdoor unit 100
for an air-conditioning apparatus may be set in a small
space due to the influence of a size reduction of the out-
door unit 100. However, when the length L of the third
edge line 23c3 is reduced with the shapes and the sizes
of the first bend portion 23a and the second bend portion
23b maintained in the circumferential direction, it is pos-
sible to inhibit impairment of the blowing performance
and to reduce the size of the bellmouth 20 even in such
a small space.

[0061] In addition, the shape and the size of the first
tapered portion 23 can be determined on the basis of the
length H1 of the firsttapered portion 23 along the direction
along the axis AX. When the length H1 varies in the cir-
cumferential direction of the first tapered portion 23, it is
possible to flexibly set the shape and the size of the first
tapered portion 23.

[0062] Furthermore, the shape and the size of the first
tapered portion 23 can be determined on the basis of at
least one of the first curvature radius R1 of the first edge
line 23a3, the first central angle 61 of the first edge line
23a3, the second curvature radius R2 of the second edge
line 23b3, and the second central angle 62 of the second
edge line 23b3. When at least one of the first curvature
radius R1, the first central angle 61, the second curvature
radius R2, and the second central angle 62 varies in the
circumferential direction of the first tapered portion 23, it
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is possible to flexibly set the shape and the size of the
first tapered portion 23.

[0063] Embodiment, in which the shape of the first ta-
pered portion 23 varies in the circumferential direction
around the axis AX, will be described by taking, as an
example, the outdoor unit 100 including the heat ex-
changer 1 having an L shape in top view as illustrated in
Fig. 1. The following description of Embodimentis merely
an example, and Embodiment is not intended to limit the
content of the present disclosure.

[0064] As described above, the heat exchanger 1 in-
cludes the first portion 1a, which is disposed at the rear
of the casing 10, and the second portion 1b, which is
disposed at the left of the casing 10. At the rear of the
casing 10, the first portion 1a extends in a direction cross-
ing the direction along the shaft 3c of the axial flow fan
3. The second portion 1b extends in a direction crossing
the first portion 1a and is disposed with a space between
the second portion 1b and the first tapered portion 23.
The partition plate 15 is set in the casing 10.

[0065] In such an outdoor unit 100, components dis-
posed in the circumferential direction of the bellmouth 20
differ from each other. Thus, rotation of the axial flow fan
3 generates a branch flow of air in a direction different
from the direction of the main flow of air. When a branch
flow of air enters the axial flow fan 3, blowing performance
such as fan efficiency may be impaired compared with a
case in which air flows in a single direction.

[0066] Fig. 1 illustrates the first section 20b, which is
located between the second portion 1b and the axial flow
fan 3, and the second section 20c, which is located be-
tween the axial flow fan 3 and the partition plate 15, of
the bellmouth 20. Fig. 5 is an enlarged schematic view
of the first section 20b and the second section 20c¢ of the
bellmouth 20 in Fig. 1. In the first section 20b, the second
portion 1b is disposed on an extension of the first edge
line 23a3 forming the inner surface of the first bend por-
tion 23a. In the second section 20c, the second portion
1b is not disposed on an extension of the first edge line
23a3 forming the inner surface of the first bend portion
23a.

[0067] In Embodiment, the inner surface of the first
bend portion 23a is formed by a first upstream region
33a1 and a second upstream region 33a2. The first up-
stream region 33a1 and the second upstream region
33a2 are formed by respective first edge lines 23a3. The
second portion 1b is disposed on an extension of the first
edge line 23a3 forming the first upstream region 33a1.
That is, the part of the inner surface of the first bend
portion 23a in the first section 20b in Fig. 5is an example
of the first upstream region 33a1. The second portion 1b
is not disposed on an extension of the first edge line 23a3
forming the second upstream region 33a2. That is, the
part of the inner surface of the first bend portion 23a in
the second section 20c in Fig. 5 is an example of the
second upstream region 33a2. In Embodiment, the
shape of the first edge line 23a3 forming the first up-
stream region 33a1 is a shape that bulges toward the
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inside of the bellmouth 20. In Fig. 5, the shape of the first
edge line 23a3 forming the second upstream region 33a2
bulges toward the inside of the bellmouth but is not limited
to this shape. For example, the first edge line 23a3 form-
ing the second upstream region 33a2 may have a shape
that bulges toward the outside of the bellmouth 20.
[0068] The inner surface of the second bend portion
23b is formed by a first downstream region 33b1 and a
second downstream region 33b2. The first downstream
region 33b1 and the second downstream region 33b2
are formed by respective second edge lines 23b3. The
second edge line 23b3 forming the first downstream re-
gion 33b1 is disposed on an extension of the first edge
line 23a3 of the first upstream region 33a1. That is, the
part of the inner surface of the second bend portion 23b
in the first section 20b in Fig. 5 is an example of the first
downstream region 33b1. The second edge line 23b3
forming the second downstream region 33b2 is disposed
on an extension of the first edge line 23a3 of the second
upstream region 33a2. That is, the part of the inner sur-
face of the second bend portion 23b in the second section
20c in Fig. 5 is an example of the second downstream
region 33b2. The first downstream region 33b1 and the
second downstream region 33b2 have respective
shapes that bulge toward the inside of the bellmouth 20.
[0069] The inner surface of the connection portion 23c
is formed by afirstintermediate region 33c1 and a second
intermediate region 33c2. The first intermediate region
33c1 and the second intermediate region 33c2 are
formed by respective third edge lines 23c3. The third
edge line 23c3 forming the first intermediate region 33c1
connects to the first edge line 23a3 forming the first up-
stream region 33a1 and the second edge line 23b3 form-
ing the first downstream region 33b1 to be located ther-
ebetween. That is, the part of the inner surface of the
connection portion 23c in the first section 20b in Fig. 5 is
an example of the first intermediate region 33c1. The
third edge line 23c3 forming the second intermediate re-
gion 33c2 connects to the first edge line 23a3 forming
the second upstream region 33a2 and the second edge
line 23b3 forming the second downstream region 33b2
to be located therebetween. That is, the part of the inner
surface of the connection portion 23c in the second sec-
tion 20cin Fig. 5is an example of the second intermediate
region 33c2. For example, the third edge lines 23c3 have
a straight shape.

[0070] In Embodiment, a first central angle 61a of the
firstedge line 23a3 forming the first upstream region 33a1
can differ from a first central angle 61b of the first edge
line 23a3 forming the second upstream region 33a2. For
example, the first central angle 61a of the first edge line
23a3 forming the first upstream region 33a1 can be
formed to be smaller than the first central angle 61b of
the first edge line 23a3 forming the second upstream
region 33a2. A branch flow of air enters the second por-
tion 1b in a direction different from the direction of the
main flow of air by rotation of the axial flow fan 3. When
the first central angle 61a of the first edge line 23a3 form-

10

15

20

25

30

35

40

45

50

55

ing the first upstream region 33a1 is reduced, the first
edge line 23a3 forming the first upstream region 33a1 is
shortened. However, when the first curvature radius R1
of the first edge line 23a3 is maintained to be fixed, a
branch flow of air can be carried along the first edge line
23a3 forming the first upstream region 33a1. Thus, it is
possible to reduce air separation occurring at the first
tapered portion 23. In addition, when the first central an-
gle 61a of the first edge line 23a3 forming the first up-
stream region 33a1 is smaller than the first central angle
01b of the first edge line 23a3 of the second upstream
region 33a2, it is possible to reduce the width of the first
tapered portion 23 in the radial direction. Thus, even
when the space between the bellmouth 20 and the heat
exchanger 1 is narrow, this configuration enables impair-
ment of blowing performance to be inhibited and enables
the size of the bellmouth 20 to be reduced.

[0071] The first central angle 61a of the first edge line
23a3 forming the first upstream region 33a1 may be
changed in the circumferential direction of the first ta-
pered portion 23 as long as the above relationship is sat-
isfied. For example, the first bend portion 23a can be
formed such that the first central angle 61a of the first
edge line 23a3 is minimum in the first section 20b, in
which the distance between the second portion 1b and
the first bend portion 23a is minimum. In addition, the
first central angle 61b of the first edge line 23a3 forming
the second upstream region 33a2 may be changed in
the circumferential direction of the first tapered portion
23 as long as the above relationship is satisfied. Further-
more, the first curvature radius R1 of the first edge line
23a3 can be changed in the circumferential direction of
the first tapered portion 23.

[0072] Furthermore, in Embodiment, a second central
angle 62a of the second edge line 23b3 forming the first
downstream region 33b1 can differ from a second central
angle ®2b of the second edge line 23b3 forming the sec-
ond downstream region 33b2. For example, the second
central angle 62a of the second edge line 23b3 forming
the first downstream region 33b1 can be formed to be
larger than the second central angle 62b of the second
edge line 23b3 forming the second downstream region
33b2. Air flowing in a direction different from the direction
of the main flow of air, the air passing through the second
portion 1b and flowing in along the first edge line 23a3
of the first upstream region 33a1, flows into the straight
pipe portion 21 along the second edge line 23b3 forming
the first downstream region 33b1. In this case, when the
second central angle 62a of the second edge line 23b3
forming the first downstream region 33b1 is increased,
the second edge line 23b3 forming the first downstream
region 33b1 can be lengthened. When the second edge
line 23b3 forming the first downstream region 33b1 is
lengthened, air flowing along the second edge line 23b3
of the first downstream region 33b1 can more reliably
flow in a direction similar to the direction along the shaft
3c of the axial flow fan 3. Thus, when the second central
angle 62a of the second edge line 23b3 forming the first
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downstream region 33b1 is increased, it is possible to
further uniform the distribution of flow of air in the straight
pipe portion 21. Accordingly, it is possible to inhibit im-
pairment of the blowing performance of the axial flow fan
3. In addition, when the second central angle 62b of the
second edge line 23b3 forming the second downstream
region 33b2 is reduced, it is possible to reduce the size
of the first tapered portion 23. Thus, it is possible to re-
duce the size of the outdoor unit 100.

[0073] The second central angle 62a of the second
edge line 23b3 forming the first downstream region 33b1
may be changed in the circumferential direction of the
first tapered portion 23 as long as the above relationship
is satisfied. For example, the second bend portion 23b
can be formed such that the second central angle 62a of
the second edge line 23b3 is maximum in the first section
20b, in which the distance between the second portion
1b and the second bend portion 23b is minimum. In ad-
dition, the second central angle 62b of the second edge
line 23b3 forming the second downstream region 33b2
may be changed in the circumferential direction of the
first tapered portion 23 as long as the above relationship
is satisfied. Furthermore, the second curvature radius R2
of the second edge line 23b3 can be changed in the cir-
cumferential direction of the first tapered portion 23.
[0074] Furthermore, in Embodiment, alength L1 of the
third edge line 23¢3 forming the first intermediate region
33c1 can differ from a length L2 of the third edge line
23c3 of the second intermediate region 33c2. For exam-
ple, the length L1 of the third edge line 23c3 forming the
first intermediate region 33c1 can be set to be shorter
than the length L2 of the third edge line 23c3 forming the
second intermediate region 33c2. When the length L1 of
the third edge line 23c3 forming the first intermediate
region 33c1 is shorter than the length L2 of the third edge
line 23c3 of the second intermediate region 33c2, it is
possible to reduce the size of the first tapered portion 23.
Thus, it is possible to reduce the size of the outdoor unit
100. In particular, in Embodiment, when the length L1 of
the third edge line 23c3 of the first intermediate region
33c1 is reduced, it is possible to narrow the space be-
tween the axial flow fan 3 and the second portion 1b of
the heat exchanger 1.

[0075] Furthermore, when the length L1 of the third
edge line 23c3 of the first intermediate region 33c1 is
reduced with the shapes and the sizes of the first up-
streamregion 33a1 and the first downstream region 33b1
maintained, it is possible to reduce the width of the first
tapered portion 23 in the radial direction. Thus, even
when the space between the heat exchanger 1 and the
bellmouth 20 is narrow, itis possible to inhibitimpairment
of blowing performance and to reduce the size of the
bellmouth 20.

[0076] Furthermore, in Embodiment, the connection
portion 23c can be omitted to reduce the size of the out-
door unit 100.

[0077] Furthermore, a length H1a, along the direction
along the axis AX, of the part of the first tapered portion
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23 where the first upstream region 33a1 is located can
differ from a length H1b, along the direction along the
axis AX, of the part of the first tapered portion 23 where
the second upstream region 33a2 is located. The length
H1a and the length H1b different from each other enable
a size reduction of the bellmouth 20 even when the space
between the heat exchanger 1 and the bellmouth 20 is
narrow. This is because the size of the bellmouth 20 in
the direction of the main flow of air can be set flexibly.
[0078] Embodiment described above can be variously
modified without departing from the gist of the present
disclosure. For example, even when the outdoor unit 100
is a chiller unit, Embodiment described above can be
applied thereto in a similar manner. Even when the air-
conditioning apparatus is formed by integrating the out-
door unit 100 and an indoor unit, Embodiment described
above can be applied thereto in a similar manner.

Reference Signs List

[0079] 1: heat exchanger, 1a: first portion, 1b: second
portion, 3: axial flow fan, 3a: blade, 3b: hub, 3c: shaft,
3d: motor, 5: compressor, 10: casing, 10a: opening, 10b:
grille, 15: partition plate, 15a: fan chamber, 15b: machine
chamber, 20: bellmouth, 20a: inlet, 20b: first section, 20c:
second section, 21: straight pipe portion, 21a: end por-
tion, 21b: end portion, 23: first tapered portion, 23a: first
bend portion, 23a1: end portion, 23a2: end portion, 23a3:
first edge line, 23b: second bend portion, 23b1: end por-
tion, 23b2: end portion, 23b3: second edge line, 23c: con-
nection portion, 23c1: end portion, 23c2: end portion,
23c3: third edge line, 25: second tapered portion, 25a:
end portion, 25b: end portion, 33a1: firstupstreamregion,
33a2: second upstream region, 33b1: first downstream
region, 33b2: second downstream region, 33c1: first in-
termediate region, 33c2: second intermediate region,
100: outdoor unit

Claims

1. An outdoor unit for an air-conditioning apparatus,
comprising:

a heat exchanger;

an axial flow fan configured to generate flow of
air passing through the heat exchanger;

a casing having an opening through which the
air passes, the casing accommodating the heat
exchanger, and accommodating the axial flow
fan between the opening and the heat exchang-
er; and

a bellmouth having an annular shape and pro-
vided around the axial flow fan inside the casing
to guide the air into the opening of the casing,
the bellmouth having

a first tapered portion in which an inner di-
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ameter of an upstream side of the first ta-
pered portion from which the air flows in is
larger than an inner diameter of a down-
stream side of the first tapered portion, and
a straight pipe portion extending straight
from the first tapered portion to the down-
stream side of the flow of the air,

wherein
the first tapered portion includes

a first bend portion forming an inlet for the
air,

a second bend portion connecting to the
straight pipe portion and having an inner di-
ameter smaller than that of the first bend
portion, and

a connection portion connecting to the first
bend portion and the second bend portion
and having an inner surface extending
straight, and

a length of at least a part of the first tapered
portion along an axial direction of the straight
pipe portion is larger than a length of the straight
pipe portion along the axial direction of the
straight pipe portion.

The outdoor unit for an air-conditioning apparatus
of claim 1, wherein a first curvature radius of the first
bend portion is larger than a second curvature radius
of the second bend portion.

The outdoor unit for an air-conditioning apparatus of
claim 2, wherein the first curvature radius of the first
bend portion or the second curvature radius of the
second bend portion varies in a circumferential di-
rection of the bellmouth.

The outdoor unit for an air-conditioning apparatus of
any one of claims 1to 3, wherein alength of the inner
surface of the connection portion, the inner surface
extending straight, varies in the circumferential di-
rection of the bellmouth.

The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 4, wherein a first central angle
of the first bend portion varies in the circumferential
direction of the bellmouth.

The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 5, wherein a second central
angle of the second bend portion varies in the cir-
cumferential direction of the bellmouth.

The outdoor unit for an air-conditioning apparatus of
claim 1, wherein
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10.

20

the heat exchanger has an L shape in top view,
the heat exchanger includes

afirst portion extending in a direction cross-
ing a direction along a shaft of the axial flow
fan, and

a second portion extending in a direction
crossing the first portion, the second portion
being spaced apart from the first tapered
portion,

an inner surface of the first bend portion is
formed by a first upstream region and a second
upstream region,

the first upstream region and the second up-
stream region are formed by respective first
edge lines extending from the upstream side of
the bellmouth from which the air flows in toward
the downstream side of the bellmouth,

one of the first edge lines forming the first up-
stream region bulges toward an inside of the
bellmouth,

the second portion is disposed on an extension
of the one of the first edge lines forming the first
upstream region,

the second portion is not disposed on an exten-
sion of an other of the first edge lines forming
the second upstream region,

an inner surface of the second bend portion is
formed by a first downstream region and a sec-
ond downstream region,

the first downstream region and the second
downstream region are formed by respective
second edge lines bulging toward the inside of
the bellmouth,

one of the second edge lines forming the first
downstream region is disposed on an extension
of the one of the first edge lines forming the first
upstream region, and

an other of the second edge lines forming the
second downstream region is disposed on an
extension of the other of the first edge lines form-
ing the second upstream region.

The outdoor unit for an air-conditioning apparatus of
claim 7, wherein a first curvature radius of each of
the first edge lines is larger than a second curvature
radius of each of the second edge lines.

The outdoor unit for an air-conditioning apparatus of
claim 8, wherein a first central angle of the one of
the first edge lines forming the first upstream region
differs from a first central angle of the other of the
first edge lines forming the second upstream region.

The outdoor unit for an air-conditioning apparatus of
claim 9, wherein the first central angle of the one of
the first edge lines forming the first upstream region
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is smaller than the first central angle of the other of
the first edge lines forming the second upstream re-
gion.

The outdoor unit for an air-conditioning apparatus of
any one of claims 7 to 10, wherein the first curvature
radius of the one of the first edge lines forming the
first upstream region differs from the first curvature
radius of the other of the first edge lines forming the
second upstream region.

The outdoor unit for an air-conditioning apparatus of
any one of claims 7 to 11, wherein a second central
angle of the one of the second edge lines forming
the first downstream region differs from a second
central angle of the other of the second edge lines
forming the second downstream region.

The outdoor unit for an air-conditioning apparatus of
any one of claims 7 to 12, wherein the second cur-
vature radius of the one of the second edge lines
forming the first downstream region differs from the
second curvature radius of the other of the second
edge lines forming the second downstream region.

The outdoor unit for an air-conditioning apparatus of
any one of claims 7 to 13, wherein

the inner surface of the connection portion is
formed by a first intermediate region and a sec-
ond intermediate region,

the first intermediate region and the second in-
termediate region are formed by respective third
edge lines that are straight,

one of the third edge lines forming the first inter-
mediate region connects to the one of the first
edge lines forming the first upstream region and
the one of the second edge lines forming the
first downstream region to be located between
the one of the first edge lines and the one of the
second edge lines,

an other of the third edge lines forming the sec-
ond intermediate region connects to the other
of the first edge lines forming the second up-
stream region and the other of the second edge
lines forming the second downstream region to
be located between the other of the first edge
lines and the other of the second edge lines, and
alength of the one of the third edge lines forming
the first intermediate region differs from a length
of the other of the third edge lines forming the
second intermediate region.

The outdoor unit for an air-conditioning apparatus of
claim 14, wherein the length of the one of the third
edge lines forming the first intermediate region is
shorter than the length of the other of the third edge
lines forming the second intermediate region.
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12

16.

17.

18.

22

The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 15, wherein a length of the
first tapered portion along the axial direction of the
straight pipe portion varies in the circumferential di-
rection.

The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 16, wherein the bellmouth
further has a second tapered portion connecting to
the straight pipe portion and the opening of the cas-
ing, the second tapered portion having an inner di-
ameter increasing in a direction from the straight pipe
portion located at the upstream side toward the
opening located at the downstream side.

The outdoor unit for an air-conditioning apparatus of
claim 17, wherein a second opening length of an end
portion located downstream of the second tapered
portion is larger than a first opening length of an end
portion located upstream of the first tapered portion.
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