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(54) OUTDOOR UNIT OF AIR CONDITIONING SYSTEM

(57) The purpose of the present invention is to further
increase the efficiency of heat exchange in an outdoor
unit. An outdoor unit (1) comprising a cylindrical bell
mouth (12) provided to a base plate (11) that constitutes
part of a housing (10), a fan (20) provided inside the bell
mouth (12), a motor (21) that is installed in a central part
of the fan (20) and rotatably drives the fan (20), a motor

support member (30A) that is provided so as to straddle
an opening part (13) of the bell mouth (12) to support the
motor (21), and heat exchangers (15) provided in a pair
of two so as to face each other across the opening part
(13) of the bell mouth (20). At least one end part (30a)
of the motor support member (30A) is disposed between
end parts (15e, 15f) of the pair of heat exchangers (15).
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Description

Technical Field

[0001] The present disclosure relates to an outdoor
unit of an air conditioning system.

Background Art

[0002] An outdoor unit of an air conditioning system
includes a fan and a heat exchanger in a housing. The
outdoor unit performs heat exchange with a refrigerant
in the heat exchanger by applying wind generated by
rotating the fan to the heat exchanger.
[0003] As disclosed in Patent Documents 1 and 2, for
example, in the outdoor unit, the fan is arranged inside
an opening part formed in a fan cover constituting a part
of the housing. A motor that drives the fan is attached to
the fan cover via a motor support member. The motor
support member is disposed so as to straddle the opening
part in the radial direction, and both ends of the motor
support member are fixed to the fan cover on the outer
peripheral side of the opening part.

Citation List

Patent Documents

[0004]

Patent Document 1: JP-A-2001-050801
Patent Document 2: JP-UM-A-54-159349

Summary of Invention

Technical Problem

[0005] Incidentally, in an outdoor unit, in order to re-
duce an external dimension of the outdoor unit and in-
crease a heat exchange efficiency in a heat exchanger,
the heat exchanger may be brought closer to a fan or an
opening part on an inner peripheral side, and a bell
mouth.
[0006] However, in a configuration disclosed in Patent
Documents 1 and 2, the heat exchanger has to be ar-
ranged on an outer peripheral side of an end part of a
motor support member fixed to a fan cover on an outer
peripheral side of the opening part. Therefore, in order
to bring the heat exchanger closer to the fan or the open-
ing part and the bell mouth, both end parts of the motor
support member are hindered.
[0007] Furthermore, the outdoor unit includes a cylin-
drical bell mouth on an outer peripheral side of the fan.
The gap between an inner peripheral surface of the bell
mouth and an outer peripheral part of the fan may be
made as small as possible in order to increase the heat
exchange efficiency.
[0008] However, in the configuration disclosed in Pat-

ent Documents 1 and 2, the motor support member is
fixed to the fan cover. The bell mouth is also fixed to the
fan cover. That is, the motor support member and the
bell mouth are indirectly connected via a fan cover.
Therefore, the manufacturing error of the fan cover also
contributes to the position accuracy of the motor support
member and the bell mouth. As a result, there is a limit
to increase the position accuracy of the motor support
member and the bell mouth.
the present disclosure has been made in view of the
above circumstances, and the purpose of the present
disclosure is to provide an outdoor unit of an air condi-
tioning system capable of further increasing a heat ex-
change efficiency in the outdoor unit.

Solution to Problem

[0009] An outdoor unit of an air conditioning system
according to a first aspect of the present disclosure in-
cludes a cylindrical bell mouth disposed to a base plate
that constitutes part of a housing, a fan disposed inside
the bell mouth, a motor that is installed in a central part
of the fan and rotatably drives the fan, a motor support
member disposed so as to straddle an opening part of
the bell mouth to support the motor, and heat exchangers
disposed in a pair of two so as to face each other across
the opening part of the bell mouth, wherein at least one
end part of the motor support member is arranged be-
tween end parts of the pair of two heat exchangers.
[0010] According to this configuration, in a case where
the pair of two heat exchangers are disposed so as to
face each other across the opening part of the bell mouth,
in order to increase a heat exchange efficiency, when
each heat exchanger is brought closer to the opening
part, a gap between the heat exchanger and the opening
part of the bell mouth becomes small. In contrast, in a
case where at least one end part of the motor support
member is arranged between the end parts of the pair of
two heat exchangers, it is not necessary to arrange the
end part of the motor support member between the open-
ing part of the bell mouth and the heat exchanger. There-
fore, the gap between the opening part of the bell mouth
and the heat exchanger can be narrowed to arrange the
motor support member, and the heat exchange efficiency
in the heat exchanger can be increased.
[0011] In the outdoor unit of the air conditioning system
of the above-described first aspect, the motor support
member is further preferably joined directly to the bell
mouth.
[0012] According to this configuration, the position ac-
curacy of the motor support member and the bell mouth
can be increased by directly joining the motor support
member to the bell mouth. As a result, the gap between
the fan driven by the motor supported by the motor sup-
port member and the bell mouth can be narrowed. There-
fore, air can flow efficiently by the fan and heat exchange
efficiency in the heat exchanger can be increased.
[0013] In the outdoor unit of the air conditioning system
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of the above-described first aspect, the motor support
member is more preferably integrally formed with a motor
base member that fixes the motor.
[0014] According to this configuration, by integrally
forming the motor base member to the motor support
member, man hour of assembly can be suppressed com-
pared to a case where the motor base member is a sep-
arate component from the motor support member.
[0015] In the outdoor unit of the air conditioning system
according to the above-described first aspect, the out-
door unit further preferably includes a reinforcing mem-
ber that is disposed on an outer peripheral side of the
bell mouth and configured to reinforce the base plate.
[0016] According to this configuration, the base plate
is reinforced by the reinforcing member, so that the base
plate can be suppressed from resonating at the time of
rotation of the fan.
[0017] In the outdoor unit of the air conditioning system
of the above-described first aspect, it is further preferably
that a plurality of sets of the bell mouths, the fans, the
motors, and the motor support members are disposed in
the same base plate, the reinforcing member is arranged
between the bell mouths adjacent to each other.
[0018] According to this configuration, when a plurality
of sets of bell mouths are disposed, the strength of the
base plate is reduced particularly between the opening
parts of the bell mouth. Thus, by arranging the reinforcing
member between the bell mouths adjacent to each other,
the base plate of this part can be efficiently reinforced.
Therefore, the base plate can be suppressed from res-
onating at the time of rotation of the fan.
[0019] An outdoor unit of an air conditioning system
according to a second aspect of the present disclosure
includes a cylindrical bell mouth disposed to a base plate
that constitutes part of a housing, a fan disposed inside
the bell mouth, a motor that is installed in a central part
of the fan and rotatably drives the fan, and a motor sup-
port member disposed so as to straddle an opening part
of the bell mouth to support the motor, wherein the motor
support member is directly joined to the bell mouth.
[0020] According to this configuration, the position ac-
curacy of the motor support member and the bell mouth
can be increased by directly joining the motor support
member to the bell mouth. As a result, the gap between
the fan driven by the motor supported by the motor sup-
port member and the bell mouth can be narrowed. There-
fore, air can flow efficiently by the fan and heat exchange
efficiency in the heat exchanger can be increased.
[0021] An outdoor unit of an air conditioning system
according to a third aspect of the present disclosure in-
cludes a cylindrical bell mouth disposed to a base plate
that constitutes part of a housing, a fan disposed inside
the bell mouth, a motor that is installed in a central part
of the fan and rotatably drives the fan, a motor support
member disposed so as to straddle an opening part of
the bell mouth to support the motor, and a reinforcing
member that is disposed on an outer peripheral side of
the bell mouth and configured to reinforce the base plate,

wherein a plurality of sets of the bell mouths, the fans,
the motors, and the motor support members are disposed
in the same base plate, the reinforcing member is ar-
ranged between the bell mouths adjacent to each other.
[0022] According to this configuration, when a plurality
of sets of bell mouths are disposed, the strength of the
base plate is reduced particularly between the opening
parts of the bell mouth. Thus, by arranging the reinforcing
member between the bell mouths adjacent to each other,
the base plate of this part can be efficiently reinforced.
Therefore, the base plate can be suppressed from res-
onating at the time of rotation of the fan.

Advantageous Effect of Invention

[0023] According to the outdoor unit of the air condi-
tioning system according to the present disclosure, the
heat exchange efficiency in the outdoor unit can be fur-
ther increased.

Brief Description of Drawings

[0024]

FIG. 1 is a perspective view illustrating a part of an
embodiment of an outdoor unit of an air conditioning
system of the present disclosure.
FIG. 2 is a perspective view of a motor support mem-
ber disposed in a bell mouth of the outdoor unit,
viewed from the inside of the housing.
FIG. 3 is a diagram of the motor support member as
viewed from the inside of the housing.
FIG. 4 is a cross-sectional view illustrating a structure
that the motor support member and the bell mouth
are directly joined.
FIG. 5 is a cross-sectional view illustrating another
example of a structure that the motor support mem-
ber and the bell mouth are directly joined.
FIG. 6 is a diagram illustrating a first modified exam-
ple of an embodiment of an outdoor unit of the air
conditioning system of the present disclosure, and
is a perspective view of a motor support member
disposed in a bell mouth of the outdoor unit as viewed
from the inside of the housing.
FIG. 7 is a diagram illustrating a second modified
example of an embodiment of the outdoor unit of the
air conditioning system of the present disclosure,
and is a perspective view of a reinforcing member
that is disposed on a base plate of the outdoor unit
as viewed from the inside of the housing.
FIG. 8 is a diagram illustrating a third modified ex-
ample of an embodiment of the outdoor unit of the
air conditioning system of the present disclosure,
and is a diagram of the motor support member of the
outdoor unit as viewed from the inside of the housing.
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Description of Embodiments

[0025] Hereinafter, an embodiment of an outdoor unit
of an air conditioning system according to the present
invention will be described with reference to the draw-
ings.
[0026] As illustrated in FIG. 1, the outdoor unit 1 of the
air conditioning system includes a housing 10, a bell
mouth 12, a fan 20, a motor 21 (see FIG. 2 and FIG. 3),
and a heat exchanger 15.
[0027] In FIG. 2, the motor support member 30A on
the right side is different from the motor support member
30A on the left side, and a state that the motor 21 is not
mounted is illustrated.
[0028] The housing 10 has a rectangular parallelepi-
ped shape, and a base plate 11 formed from a metal
plate is disposed on one surface of the housing 10.
[0029] The bell mouth 12 is fixed to the base plate 11
of the housing 10. The bell mouth 12 is cylindrical, and
a flange part 12a that protrudes outward at the base end
part of the bell mouth 12 is integrally formed. The bell
mouth 12 is fixed to the base plate 11 in a state that the
flange part 12a abutting against the base plate 11. A
through hole 14 (see FIG. 2 and FIG. 3) that communi-
cates with the opening part 13 inside the bell mouth 12
is formed in the base plate 11.
[0030] In this embodiment, the base plate 11 has a
rectangular shape, and two of the bell mouths 12 are
arranged side by side at gaps along the long side direc-
tion of the base plate 11.
[0031] The fan 20 is installed inside the opening part
13 of each bell mouth 12. The fan 20 integrally includes
a boss 22 formed at a central part of the fan 20 and a
plurality of blades 23 disposed in the circumferential di-
rection on the outer peripheral side of the boss 22.
[0032] As illustrated in FIG. 2, the motor 21 is arranged
inside the housing 10 with respect to the fan 20. The
motor 21 is arranged coaxially with the boss 22 of the
fan 20, and the drive shaft 21s is coupled to the boss 22.
The motor 21 rotationally drives the fan 20 by causing
the drive shaft to rotate by a current supplied from the
outside.
[0033] The motor 21 is fixed to the bell mouth 12 by a
motor support member 30A, which will be described in
detail below. Note that in FIG. 2, the motor support mem-
ber 30A on the right side is different from the motor sup-
port member 30A on the left side, and a state that the
motor 21 is not mounted is illustrated.
[0034] As illustrated in FIG. 3, the heat exchanger 15
is disposed in a pair of two so as to face each other across
the opening parts 13 and 13 of the bell mouths 12 and
12. The refrigerant circulated between the heat exchang-
er 15 and the indoor unit constituting the air conditioning
system flows in the heat exchanger 15.
[0035] Each heat exchanger 15 is substantially L-
shaped and includes a first straight line part 15a that ex-
tends along the short side 11a of the base plate 11, a
second straight line part 15b that extends along a long

side 11b orthogonal to the short side 11a of the base
plate 11, and a curved part 15c formed between the first
straight line part 15a and the second straight line part
15b and that extends along the outer perimeter part of
the opening part 13 of one of the bell mouths 12.
[0036] The motor support member 30A is disposed so
as to straddle the opening part 13 of the bell mouth 12.
The motor support member 30A includes an arm part 31
and a fixing bracket 32 and 32. Note that in FIG. 3, the
motor support member 30A on the right side is different
from the motor support member 30A on the left side, and
a state that the motor 21 is not mounted is illustrated.
[0037] The arm part 31 extends so as to straddle the
opening part 13 in a radial direction. A motor base mem-
ber 33 that fixes the motor 21 is integrally formed in the
central part of the arm part 31.
[0038] The fixing bracket 32 and 32 is disposed on both
end parts of the arm part 31.
[0039] As illustrated in FIG. 4, each fixing bracket 32
is arranged so as to face the flange part 12a of the bell
mouth 12 across the base plate 11. The fixing bracket
32 of the motor support member 30A and the flange part
12a of the bell mouth 12 are coupled by passing the stud
bolt 35 disposed on the fixing bracket 32 side through
the base plate 11 and the flange part 12a, and screwing
the nut 36 to the tip part of the stud bolt 35.
[0040] Such a motor support member 30A can be
formed, for example, by bending a metal plate.
[0041] Here, instead of the configuration illustrated in
FIG. 4, as illustrated in FIG. 5, a bolt 37 may be inserted
through the base plate 11 from the flange part 12a side
of the bell mouth 12, and the tip part 37a of the bolt 37
is screwed into the fixing bracket 32 of the motor support
member 30A.
[0042] As illustrated in FIG. 3, one end 30a of the motor
support member 30A is arranged between the end parts
15e and 15f of the pair of two heat exchangers 15 and
15. The motor support member 30A straddles the open-
ing part 13 in the radial direction, and the other end part
30b is arranged in the vicinity of the intermediate part of
the second straight line part 15b of the heat exchanger
15.
[0043] According to the configuration described above,
a pair of two heat exchangers 15 and 15 are disposed
so as to face each other across the opening part 13 of
the bell mouth 12 and in order to increase the heat ex-
change efficiency, when each heat exchanger 15 is
brought closer to the opening part 13, the gap between
the heat exchanger 15, particularly the curved part 15c,
and the opening part 13 becomes small. In contrast, since
one end part 30a of the motor support member 30A is
arranged between the end parts 15e and 15f of the pair
of two heat exchangers 15, it is not necessary to arrange
the one end 30a of the motor support member 30A in the
gap between the curved part 15c of the heat exchanger
15 and the opening part 13. Accordingly, the gap between
the opening part 13 of the bell mouth 12 and the curved
part 15c of the heat exchanger 15 can be narrowed to
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arrange the motor support member 30A. As a result, the
heat exchange efficiency in the heat exchanger 15 can
be increased.
[0044] Further, by directly joining the motor support
member 30A to the bell mouth 12, the position accuracy
of the motor support member 30A and the bell mouth 12
can be improved. As a result, the gap between the fan
20 driven by the motor 21 supported by the motor support
member 30A and the bell mouth 12 can be narrowed.
Therefore, air can flow efficiently by the fan 20 and heat
exchange efficiency in the heat exchanger 15 can be
increased.
[0045] Further, by integrally forming the motor base
member 33 with the motor support member 30A, com-
pared to a case where the motor base member 33 is a
separate component from the motor support member
30A, the man hour of assembly can be reduced.

First Modified Example of Embodiment

[0046] Note that in the embodiment described above,
the motor base member 33 is integrally formed with the
motor support member 30A, but the present disclosure
is not limited to this. For example, as illustrated in FIG.
6, the motor support member 30B may be configured to
include a pair of two pipe members 38 and 38 that strad-
dles the opening part 13, and the plate-shaped motor
base member 39 may be welded to these pipe members
38 and 38. Note that in FIG. 6, the motor support member
30B on the right side is different from the motor support
member 30B on the left side, and state that the motor 21
is not mounted is illustrated.

Second Modified Example of Embodiment

[0047] Further, as illustrated in FIG. 7, a reinforcing
member 40A that reinforces the base plate 11 may be
provided on the outer peripheral side of the bell mouth
12. Note that, in FIG. 7, the motor 21 mounted on the
motor support member 30A is omitted.
[0048] As described in the above embodiment, when
a plurality of sets of the bell mouth 12, the fan 20, the
motor 21, and the motor support member 30A are dis-
posed in the same base plate 11, the strength of the base
plate 11 is reduced particularly between the opening
parts 13 and 13 of the adjacent bell mouths 12 and 12.
As a result, the base plate 11 sometimes resonates when
the fan 20 rotates.
[0049] Therefore, the reinforcing member 40A is ar-
ranged between the bell mouths 12 and 12 adjacent to
each other.
[0050] The reinforcing member 40A integrally includes
a main part 41 that extends in the direction of the short
side 11a of the base plate 11, an extension part 42 ex-
tending on one side in the direction of the long side 11b
at one end part of the main part 41, and an extension
part 43 extending on the other side in the direction of the
long side at the other end part of the main part 41. The

reinforcing member 40A is formed in a rib-like shape that
rises inside the housing 10 orthogonal to the base plate
11. The main part 41 and the extension part 42 and 43
of the reinforcing member 40A are fixed to the base plate
11.
[0051] According to such a configuration, by reinforc-
ing the base plate 11 by the reinforcing member 40A, the
base plate 11 can be suppressed from resonating at the
time of rotation of the fan 20.
[0052] Since the strength is reduced, in particular, be-
tween the opening parts 13 and 13 of the adjacent bell
mouths 12 and 12, by arranging the reinforcing member
40A between the bell mouths 12 and 12 adjacent to each
other, the base plate 11 in this part can be efficiently
reinforced. Therefore, the base plate 11 can be effective-
ly suppressed from resonating at the time of rotation of
the fan 20.

Third Modified Example of Embodiment

[0053] In the embodiment described above, although
a plurality of sets of the bell mouth 12, the fan 20, the
motor 21, and the motor support members 30A and 30B
are disposed in the same base plate 11, however, as
illustrated in FIG. 8, the bell mouth 12, the fan 20, the
motor 21, and the motor support member 30A may be
provided in a single set.
[0054] In this case, the heat exchanger 15 is disposed
in a pair of two so as to face each other across the opening
part 13 of the bell mouth 12. Each heat exchanger 15 is
substantially L-shaped and includes a first straight line
part 15g that extends along one side 11g of the base
plate 11, a second straight line part 15h that extends
along another side 11h orthogonal to the one side 11g
of the base plate 11, and a curved part 15c formed be-
tween the first straight line part 15g and the second
straight line part 15h and that extends along the outer
perimeter part of the opening part 13 of one of the bell
mouth 12. Then, one end part 30a and the other end part
30b of the motor support member 30A are arranged be-
tween the end parts 15e and 15f of the pair of two heat
exchangers 15 and 15.
[0055] As a result, similar to the embodiment described
above, the gap between the opening part 13 of the bell
mouth 12 and the curved part 15c of the heat exchanger
15 can be narrowed. As a result, the heat exchange ef-
ficiency in the heat exchanger 15 can be increased.
[0056] In addition, in the configuration illustrated in
FIG. 8, when the reinforcing member 40B is disposed,
an L-shaped reinforcing member 40B may be disposed
in the vicinity of the part where the end parts 15e and 15f
of the heat exchangers 15 and 15 face each other.

Reference Signs List

[0057]

1 Outdoor Unit
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10 Housing
11 Base Plate
12 Bell Mouth
13 Opening Part
15 Heat Exchanger
15c Curved Part
15e, 15f End Part
20 Fan
21 Motor
30A, 30B Motor Support Member
30a One End Part
30b Other End Part
33, 39 Motor Base Member
40A, 40B Reinforcing Member

Claims

1. An outdoor unit of an air conditioning system, com-
prising:

a cylindrical bell mouth disposed to a base plate
that constitutes part of a housing;
a fan disposed inside the bell mouth;
a motor that is installed in a central part of the
fan and rotatably drives the fan;
a motor support member disposed so as to
straddle an opening part of the bell mouth to
support the motor; and
heat exchangers disposed in a pair of two so as
to face each other across the opening part of
the bell mouth, wherein
at least one end part of the motor support mem-
ber is arranged between end parts of the pair of
two heat exchangers.

2. The outdoor unit of the air conditioning system ac-
cording to claim 1, wherein
the motor support member is directly joined to the
bell mouth.

3. The outdoor unit of the air conditioning system ac-
cording to claim 1 or 2, wherein
the motor support member is integrally formed with
a motor base member that fixes the motor.

4. The outdoor unit of the air conditioning system ac-
cording to any one of claims 1 to 3, further compris-
ing:
a reinforcing member that is disposed on an outer
peripheral side of the bell mouth and configured to
reinforce the base plate.

5. The outdoor unit of the air conditioning system ac-
cording to claim 4, wherein
a plurality of sets of the bell mouths, the fans, the
motors, and the motor support members are dis-
posed in the same base plate, the reinforcing mem-

ber is arranged between the bell mouths adjacent to
each other.

6. An outdoor unit of an air conditioning system, com-
prising:

a cylindrical bell mouth disposed to a base plate
that constitutes part of a housing; a fan disposed
inside the bell mouth;
a motor that is installed in a central part of the
fan and rotatably drives the fan; and
a motor support member disposed so as to
straddle an opening part of the bell mouth to
support the motor, wherein
the motor support member is directly joined to
the bell mouth.

7. An outdoor unit of an air conditioning system, com-
prising:

a cylindrical bell mouth disposed to a base plate
that constitutes part of a housing; a fan disposed
inside the bell mouth;
a motor that is installed in a central part of the
fan and rotatably drives the fan; a motor support
member disposed so as to straddle an opening
part of the bell mouth to support the motor; and
a reinforcing member that is disposed on an out-
er peripheral side of the bell mouth and config-
ured to reinforce the base plate, wherein
a plurality of sets of the bell mouths, the fans,
the motors, and the motor support members are
disposed in the same base plate, the reinforcing
member is arranged between the bell mouths
adjacent to each other.
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