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(54) OUTDOOR UNIT

(57) Provided is an outdoor unit which is capable of
improving air blowing characteristics without increasing
the number of components, by increasing the dimension
of a bell mouth in the axial direction. This outdoor unit is
provided with: a body; a top plate (5) which covers the
upper surface of the body, and which is made of sheet
metal; a blower which is provided with a fan motor (22),
and which is supported on the top plate (5); and a resin

bell mouth (4) which covers the circumference of the
blower in a concentric manner. A motor base part of the
fan motor (22) is directly affixed to the top plate (5). The
center of a fan (21) is affixed to a rotating shaft (22a) of
the fan motor (22). The whole of the fan (21) is positioned
on the upper surface side of the top plate (5). The bell
mouth (4) covers the circumference of the whole fan (21)
in the axial direction.



EP 3 543 614 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to an outdoor unit
of an air conditioner.

Background Art

[0002] Outdoor units of air conditioners have conven-
tionally been equipped with bell mouths to improve air
blowing characteristics. The bell mouths are made of
sheet metal or resin. A bell mouth made of sheet metal
is formed through drawing of sheet metal, and it is thus
difficult to produce a bell mouth of large dimension in the
axial direction of rotation of a fan without causing crack-
ing. On the other hand, a bell mouth made of resin re-
quires a reinforcing frame, and the number of compo-
nents is thus increased.
[0003] To improve performance of an outdoor unit and
reduce cost, methods to change the configuration of a
bell mouth are known (see PTLs 1 and 2).
[0004] PTL 1 discloses a configuration in which a bell
mouth made of synthetic resin includes a fan ring dis-
posed on the outer circumferential side of a fan and a
skirt formed at the bottom edge of the fan ring and in
which the fan ring is higher than the fan in the axial di-
rection, thereby improving air blowing characteristics.
[0005] PTL 2 discloses a configuration in which a bell
mouth and a motor base part of a motor for driving a
blower are formed in an integrated manner, thereby re-
ducing the number of components.

Citation List

Patent Documents

[0006]

PTL 1: JP 2010-127594 A
PTL 2: JP H10-300130 A

Summary of Invention

Problem to be Solved by the Invention

[0007] Unfortunately, the bell mouth disclosed in PTL
1 above is made of synthetic resin, and a motor base
part is thus supported by a frame. This creates a problem
of increasing the number of components.
[0008] The bell mouth disclosed in PTL 2 above is
formed through deep drawing of a side plate made of
sheet metal and cannot thus have a large dimension in
the axial direction, creating a problem of a disadvantage
in air blowing characteristics.
[0009] As described above, the bell mouth disclosed
in each of PTLs above cannot have a large dimension in
the axial direction while preventing an increase in the

number of components.
[0010] In light of the foregoing, an object of the present
invention is to provide a configuration of an outdoor unit
capable of improving air blowing characteristics without
increasing the number of components, by increasing the
dimension of a bell mouth in the axial direction.

Solution to Problem

[0011] An outdoor unit of the present invention em-
ploys the following solutions to solve the problems de-
scribed above.
[0012] That is, an outdoor unit according to an aspect
of the present invention includes: a blower including a
fan and a fan motor driving the fan; a bell mouth connect-
ed with the blower and made of resin; and a top plate
supporting the blower and made of sheet metal.
[0013] The top plate made of sheet metal has a
strength higher than a resin top plate. Accordingly, the
top plate made of sheet metal can prevent an increase
in the number of components such as a reinforcing frame.
Furthermore, the resin bell mouth allows a forming meth-
od that makes it difficult to cause cracking even in man-
ufacturing bell mouths of large dimension in the axial di-
rection to be employed. By using the bell mouth of large
dimension in the axial direction, the air blowing charac-
teristics of the outdoor unit are improved.
[0014] By combining the top plate made of sheet metal
and the bell mouth made of resin, the outdoor unit can
be configured to have both of the above-described ad-
vantages.
[0015] Note that a bell mouth formed to be integrated
with a fan guard may be used.
[0016] In an outdoor unit according to an aspect of the
present invention, a motor base part that supports the
fan motor is affixed directly to the top plate.
[0017] The motor base part of the fan motor is affixed
directly to the metal top plate, so that no reinforcing frame
for supporting the motor base part is required to be
mounted, resulting in reduction in the number of compo-
nents.
[0018] In an outdoor unit according to an aspect of the
present invention, the whole fan is positioned on an upper
surface side of the top plate.
[0019] The whole fan is positioned on the upper sur-
face side of the top plate, so that the fan and a heat
exchanger are mounted in different places. This config-
uration can increase the outer diameter of the fan with
no limitations imposed by the heat exchanger on the up-
per surface of the top plate, and can leave a large space
for mounting the heat exchanger below the top plate.
[0020] Furthermore, the whole fan can be housed in
the bell mouth, and the air blowing characteristics are
thus improved.
[0021] In an outdoor unit according to an aspect of the
present invention, the top plate includes a tapered portion
rising on an inner side of the bell mouth and overlapping
with the bell mouth; the tapered portion is constituted by
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a curved surface having a gradually decreasing inner di-
ameter; and a tip portion is formed at a tip end of the
tapered portion and is connected from below the bell
mouth.
[0022] The top plate includes the tapered portion rising
on the inner side of the bell mouth, so that the secondary
moment of a cross-sectional area of the top plate at a
portion supporting the bell mouth is greater than a case
of a flat top plate. Accordingly, the top plate has increased
strength for the bending moment at the portion supporting
the bell mouth.
[0023] Furthermore, the tapered portion is constituted
by a curved surface having a gradually decreasing inner
diameter and can thus be connected with the bell mouth
without making the air flow turbulent. On the other hand,
in a range in which the tapered portion overlaps with the
bell mouth, the bell mouth does not come into contact
with the air flow, so that no limitation on the shape of the
bell mouth is required.
[0024] In an outdoor unit according to an aspect of the
present invention, the top plate and the bell mouth include
inner surfaces coming into contact with each other and
continuously connected.
[0025] The top plate and the bell mouth have such inner
surfaces coming into contact with each other as to be
continuously connected, so that the inner surfaces pro-
vide a smooth flow path, resulting in suppression of loss
of the air flow.
[0026] In an outdoor unit according to an aspect of the
present invention, the bell mouth includes a notch portion
disposed at a portion connected with the tip portion, the
notch portion having a shape in conformance to a shape
of the tip portion.
[0027] The bell mouth includes the notch portion that
is disposed at the portion connected with the tip portion
of the top plate and that has a shape in conformance to
the shape of the tip portion, so that the bell mouth can
be readily positioned in assembling. Furthermore, the bell
mouth and the top plate can be readily connected with
each other with the inner surfaces continuous.
[0028] In an outdoor unit according to an aspect of the
present invention, the outdoor unit includes a fixing part
disposed on a horizontal surface of the top plate and
connecting the top plate with the bell mouth; the top plate
is connected with the bell mouth by using the fixing part
and the tip portion; an overlapping portion is formed be-
tween the fixing part and the tip portion, the bell mouth
and the tapered portion overlapping with each other at
the overlapping portion; and the overlapping portion in-
cludes a gap defined between the top plate and the bell
mouth.
[0029] With the configuration in which the fixing part is
provided that is disposed on the horizontal surface of the
top plate and that connects the top plate with the bell
mouth, in which the top plate is connected with the bell
mouth by using the fixing part and the tip portion, in which
the overlapping portion is formed between the fixing part
and the tip portion where the bell mouth and the tapered

portion overlapping with each other, and in which the
overlapping portion includes the gap defined between
the top plate and the bell mouth, even if moisture enters
a space between the top plate and the bell mouth, the
moisture remains at the overlapping portion in a suffi-
ciently small amount in comparison to the volume of the
gap. This reduces a risk of damage on the bell mouth if
the moisture freezes.
[0030] In an outdoor unit according to an aspect of the
present invention, the fixing part includes a plurality of
fixing parts; and a communicating gap is defined between
the fixing parts adjacent to each other and between the
top plate and the bell mouth, and communicates with the
gap.
[0031] The fixing part includes the plural fixing parts,
and the communicating gap is defined between the fixing
parts adjacent to each other and between the top plate
and the bell mouth, and communicates with the gap of
the overlapping portion. This configuration allows water
discharged from the gap of the overlapping portion to be
guided through the communicating gap to the outside of
the bell mouth. This can further reduce a risk of damage
on the bell mouth when the moisture freezes.

Advantageous Effect of Invention

[0032] The air blowing characteristics can be improved
without increasing the number of components, by in-
creasing the dimension of the bell mouth in the axial di-
rection.

Brief Description of Drawings

[0033]

FIG. 1 is a perspective view of an outdoor unit ac-
cording to an embodiment of the present invention.
FIG. 2 is a perspective view of a blower used in the
outdoor unit in FIG. 1.
FIG. 3 is a side view of the blower used in the outdoor
unit in FIG. 1.
FIG. 4 is a vertical cross-sectional view of the blower
used in the outdoor unit in FIG. 1.
FIG. 5 is a top view of a top plate used in the outdoor
unit in FIG. 1.
FIG. 6 is a side view of the top plate used in the
outdoor unit in FIG. 1.
FIG. 7A is a cross-sectional view of a tapered portion
and its vicinity, taken along the line A-A in FIG. 2,
and FIG. 7B is a partially enlarged vertical cross-
sectional view of a fixing part and its vicinity in the
vicinity of the tapered portion.
FIG. 8 is a cross-sectional view of a fixing part of an
outdoor unit according to a modified example.

Description of Embodiments

[0034] An embodiment of an outdoor unit according to
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the present invention will be described below with refer-
ence to the drawings.
[0035] FIG. 1 illustrates the embodiment of the present
invention.
[0036] As illustrated in the same drawing, an outdoor
unit 1 of the present embodiment includes a body 11, a
top plate 5 covering the upper surface of the body 11 and
made of sheet metal, a blower 2 supported on the top
plate 5, and bell mouths 4 made of resin. The outdoor
unit 1 is connected with an indoor unit (not illustrated) via
refrigerant piping (not illustrated).
[0037] In the body 11, a heat exchanger, a fan motor,
a control box, and the like are disposed.
[0038] As illustrated in FIG. 2, two bell mouths 4 are
disposed on the top plate 5, and a fan 21 is housed in
each of the bell mouths 4. Note that the number of the
bell mouths 4 is two in the present embodiment but may
be one or three or more.
[0039] As illustrated in FIG. 3, the blower 2 includes
fan motors 22 driving the fans 21. The fan motors 22 are
each supported by a motor base part 7. The motor base
part 7 includes legs 7a each composed of a rod-like mem-
ber bent to substantially have an L shape. One end of
each of the legs 7a is affixed to the top plate 5, and the
other end of the leg 7a is affixed to the fan motor 22 side.
That is, the fan motor 22 is affixed directly to the top plate
5 via the motor base part 7.
[0040] As illustrated in FIG. 4, a rotating shaft 22a of
the fan motor 22 extends in the vertical direction. The
rotating shaft 22a is fitted at the rotation center of the fan
21. The whole fan 21 is positioned on the upper surface
side of the top plate 5, and the bell mouth 4 covers the
circumference of the whole fan 21 in the axial direction
of rotation. By operating the blower 2, air passing through
a heat exchanger 6 in the outdoor unit 1 is discharged
upward from the blower 2.
[0041] As illustrated in FIG. 5 and FIG. 6, the top plate
5 has circular holes for placing the blower 2, and a tapered
portion 5a protruding upward is formed along the edge
of each of the holes.
[0042] FIGS. 7A and 7B illustrate a portion where the
bell mouth 4 and the top plate 5 are connected with each
other.
[0043] As illustrated in FIG. 7A, the top plate 5 includes
the tapered portion 5a rising on the inner side of the bell
mouth 4 and overlapping with the bell mouth 4. The ta-
pered portion 5a is constituted by a curved surface having
an inner diameter gradually decreasing in the axial direc-
tion (the upward direction in the same drawing).
[0044] In the inner circumferential surface of the bell
mouth 4, a notch portion 4b is formed having a shape in
conformance to the shape of a tip portion 5b positioned
at the tip end of the tapered portion 5a. By fitting the tip
portion 5b to the notch portion 4b, the tapered portion 5a
is connected to a lower portion of the bell mouth 4 at a
certain position. In this connection position, the bell
mouth 4 and the top plate 5 have inner surfaces that
come into contact with air flow generated by the blower

2 and that are formed into a continuously connected
shape.
[0045] As a region inclined from the vicinity of the notch
portion 4b toward the vicinity of a fixing part 8, an over-
lapping portion 4a is formed so that the bell mouth 4 and
the tapered portion 5a overlap each other.
[0046] As illustrated in FIG. 7B, the bell mouth 4 and
the top plate 5 are connected with each other by using
the fixing part 8 disposed on a horizontal surface posi-
tioned on the outer circumferential side of the tapered
portion 5a. At the fixing part 8, the top plate 5 rises in a
convex manner on the bell mouth side to form a top plate
fixing portion 5c, and a bell mouth fixing portion 4c and
the top plate fixing portion 5c are affixed by using a fixing
bolt 8a.
[0047] At the overlapping portion 4a, a gap 9 is defined
between the bell mouth 4 and the top plate 5. This gap
9 has such a size that, even if moisture in the atmosphere
condenses and accumulates as drained water, and if the
drained water freezes and expands its volume, the
drained water does not cause deformation of the bell
mouth 4.
[0048] Furthermore, between adjacent fixing parts 8
(see FIG. 2), a communicating gap is defined in some
position in the circumferential direction of the outer cir-
cumference of the bell mouth 4. The communicating gap
allows communication between the gap 9 and the outside
on the outer circumferential side of the bell mouth 4.
[0049] The outdoor unit 1 having the above-described
configuration operates in the following manner.
[0050] The fan motors 22 rotate the fans 21, and air
thus flows into the body 11 from the outside of the outdoor
unit 1. The air flowing into the body 11 passes through
the heat exchanger 6, so that heat exchange is performed
between the air and a refrigerant flowing in a heat transfer
pipe of the heat exchanger 6. The air after the heat ex-
change moves to the fans 21 positioned above and is
discharged from an upper portion of the outdoor unit 1
to the outside while being regulated by the bell mouths 4.
[0051] According to this embodiment, the following ad-
vantageous effects are achieved.
[0052] The top plate 5 is made of sheet metal and thus
has strength higher than a resin top plate. Accordingly,
an increase in the number of components such as a re-
inforcing frame can be prevented.
[0053] Furthermore, the bell mouths 4 are made of res-
in, so that a forming method that is difficult to cause a
crack even in manufacturing bell mouths of large dimen-
sion in the axial direction can be employed. By using the
bell mouths 4 of large dimension in the axial direction,
the air blowing characteristics of the blower 2 are im-
proved.
[0054] The motor base parts 7 of the fan motors 22 are
affixed directly to the metal top plate 5, so that no rein-
forcing frame for supporting the motor base parts 7 is
required to be mounted, resulting in reduction in the
number of components.
[0055] The whole of each of the fans 21 is positioned
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on the upper surface side of the top plate 5, so that the
fan 21 and the heat exchanger 6 are mounted in different
places. This configuration can increase the outer diam-
eter of the fan 21 with no limitations imposed by the heat
exchanger 6 on the upper surface of the top plate 5, and
can leave a large space for mounting the heat exchanger
6 below the top plate 5.
[0056] Furthermore, the whole fan 21 can be housed
in the bell mouth 4, and the air blowing characteristics
are thus improved.
[0057] The top plate 5 includes the tapered portions
5a rising on the inner sides of the bell mouths 4, so that
the secondary moment of a cross-sectional area of the
top plate 5 at portions supporting the bell mouths 4 is
greater than a case of a flat top plate. Accordingly, the
top plate 5 has increased strength for the bending mo-
ment at the portions supporting the bell mouths 4.
[0058] Furthermore, the tapered portions 5a are each
constituted by a curved surface having an inner diameter
gradually decreasing in the axial direction and can thus
be connected with the bell mouths 4 without making the
air flow turbulent. On the other hand, at the overlapping
portions 4a at which the bell mouths 4 overlap with the
tapered portions 5a, the bell mouths 4 do not come into
contact with the air flow, so that no limitation on the shape
of the bell mouths 4 is required.
[0059] The top plate 5 and the bell mouth 4 have such
inner surfaces coming into contact with each other as to
be continuously connected, so that the inner surfaces
provide a smooth flow path, resulting in suppression of
loss of the air flow.
[0060] The bell mouths 4 each include the notch por-
tion 4b that is disposed at a portion connected with the
tip portion 5b of the top plate 5 and that has a shape in
conformance to the shape of the tip portion 5b, so that
the bell mouth 4 can be readily positioned in assembling.
Furthermore, the bell mouth 4 and the top plate 5 can be
readily connected with each other with the inner surfaces
continuous.
[0061] The top plate 5 and the bell mouth 4 come into
contact with each other only at the fixing part 8 (the top
plate fixing portion 5c and the bell mouth fixing portion
4c) and an inner surface connection portion (the tip por-
tion 5b and the notch portion 4b), and the gap 9 is left at
the overlapping portion 4a. With this configuration, even
if moisture enters a space between the top plate 5 and
the bell mouth 4, the moisture remains only in a suffi-
ciently small amount in comparison to the volume of the
gap 9, which reduces a risk of damage on the bell mouth
4 if the moisture freezes.
[0062] Note that the shape of the bell mouth 4 at the
overlapping portion 4a may be modified as illustrated in
FIG. 8. FIG. 8 is a partial cross-sectional view of a portion
corresponding to FIG. 7A. As illustrated in FIG. 8, at the
overlapping portion 4a, the bell mouth 4 extends to have
a horizontal surface from the vicinity of the notch portion
4b to a space above the vicinity of the fixing part 8 and
has a cylindrical curved surface formed vertically from

the space above the vicinity of the fixing part 8 to the
vicinity of the fixing part 8. This configuration defines a
gap 9 between the overlapping portion 4a and the tapered
portion 5a.

Reference Signs List

[0063]

1 Outdoor unit
2 Blower
4 Bell mouth
4a Overlapping portion
4b Notch portion
4c Bell mouth fixing portion
5 Top plate
5a Tapered portion
5b Tip portion
5c Top plate fixing portion
6 Heat exchanger
7 Motor base part
7a Leg
8 Fixing part
8a Fixing bolt
11 Body
21 Fan
22 Fan motor
22a Rotating shaft

Claims

1. An outdoor unit comprising:

a blower including a fan and a fan motor driving
the fan;
a bell mouth connected with the blower and
made of resin; and
a top plate supporting the blower and made of
sheet metal.

2. The outdoor unit according to claim 1, wherein a mo-
tor base part that supports the fan motor is affixed
directly to the top plate.

3. The outdoor unit according to claim 1 or 2, wherein
the whole fan is positioned on an upper surface side
of the top plate.

4. The outdoor unit according to any one of claims 1 to
3, wherein:

the top plate includes a tapered portion rising on
an inner side of the bell mouth and overlapping
with the bell mouth;
the tapered portion is constituted by a curved
surface having a gradually decreasing inner di-
ameter; and
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a tip portion is formed at a tip end of the tapered
portion and is connected from below the bell
mouth.

5. The outdoor unit according to claim 4, wherein the
top plate and the bell mouth include inner surfaces
coming into contact with each other and continuously
connected.

6. The outdoor unit according to claim 4 or 5, wherein
the bell mouth includes a notch portion disposed at
a portion connected with the tip portion, the notch
portion having a shape in conformance to a shape
of the tip portion.

7. The outdoor unit according to any one of claims 4 to
6, wherein:

the outdoor unit includes a fixing part disposed
on a horizontal surface of the top plate and con-
necting the top plate with the bell mouth;
the top plate is connected with the bell mouth
by using the fixing part and the tip portion;
an overlapping portion is formed between the
fixing part and the tip portion, the bell mouth and
the tapered portion overlapping with each other
at the overlapping portion; and
the overlapping portion includes a gap defined
between the top plate and the bell mouth.

8. The outdoor unit according to claim 7, wherein:

the fixing part includes a plurality of fixing parts;
and
a communicating gap is defined between the fix-
ing parts adjacent to each other and between
the top plate and the bell mouth, and communi-
cates with the gap.
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