EP 3 385 627 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 3 385 627 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
10.10.2018 Bulletin 2018/41

(21) Application number: 15909686.6

(22) Date of filing: 30.11.2015

(51) IntCl.:
F24F 1/38 (2071.0)

(86) International application number:
PCT/JP2015/083553

(87) International publication number:
WO 2017/094056 (08.06.2017 Gazette 2017/23)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA MD

(71) Applicant: Mitsubishi Electric Corporation
Chiyoda-ku
Tokyo 100-8310 (JP)

(72) Inventor: AOYAMA, Yutaka
Tokyo 100-8310 (JP)

(74) Representative: Pfenning, Meinig & Partner mbB
Patent- und Rechtsanwilte
Theresienhdhe 11a
80339 Miinchen (DE)

(54) OUTDOOR UNIT

(67)  Anoutdoor unitincludes: a body casing in which
an intake portion configured to suck air is formed in a
lateral side, a blowout portion is formed in a top, the blow-
out portion being configured to blow out the air sucked
through the intake portion, and an air path is formed be-
tween the intake portion and the blowout portion; a heat
exchanger disposed in the air path; a fan unit disposed

in the air path above the heat exchanger; and a mounting
member mounting the fan uniton the body casing, where-
in the mounting member includes a fixture portion fixed
to the body casing and a fan-unit holding portion holding
the fan unit, and the fan-unit holding portion retreats
downward from the fixture portion.
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Description

Technical Field

[0001] The presentinvention relates to an outdoor unit
configured to suck air from a lateral side and blow out
the sucked air upward.

Background Art

[0002] Conventionally, outdoor units that suck air from
a lateral side and blow out the sucked air upward are
known (see, for example, Patent Literature 1).

Citation List

Patent Literature

[0003]
5398283

Patent Literature 1: Japanese Patent No.

Summary of Invention

Technical Problem

[0004] However, with conventional outdoor units such
as that described in Patent Literature 1, a fan unit is
mounted on alinear mounting member attached to abody
casing, upsizing the outdoor unit.

[0005] The present invention has been made in view
of the above problem and has an object to provide a
downsized outdoor unit.

Solution to Problem

[0006] An outdoor unit according to one embodiment
of the presentinvention comprises: a body casing includ-
ing an intake portion that is formed in a lateral side of the
body casing and through which air is sucked, a blowout
portion formed in a top of the body casing, the blowout
portion being configured to blow out the air sucked
through the intake portion, and an air path formed be-
tween the intake portion and the blowout portion; a heat
exchanger disposed in the air path; a fan unit disposed
in the air path above the heat exchanger; and a mounting
member mounting the fan unit on the body casing, where-
in the mounting member includes a fixture portion fixed
to the body casing and a fan-unit holding portion holding
the fan unit, and the fan-unit holding portion retreats
downward from the fixture portion.

Advantageous Effects of Invention
[0007] Since the fan unitis held in the fan-unit holding

portion retreating downward from the fixture portion the
present invention provides a downsized outdoor unit.
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Brief Description of Drawings

[0008]
Fig. 1 is a diagram showing an example of a config-
uration of an outdoor unitaccording to Embod-
iment 1 of the present invention.

is a diagram showing an example of a config-
uration of an indoor unit connected to the out-
door unit shown in Fig. 1.

is a diagram of a front face and left side face
of the outdoor unit according to Embodiment
1 of the presentinvention as viewed obliquely.
is a diagram of a rear face and right side face
of the outdoor unit shown in Fig. 3 as viewed
obliquely.

is a diagram schematically showing a cross
section of a heat exchange chamber of the
outdoor unit shown in Figs. 3 and 4.

is a diagram schematically showing a cross
section of that part of the outdoor unit shown
in Figs. 3 and 4 in which a fan unit is housed.
is a diagram describing how a mounting mem-
ber shown in Fig. 6 is attached to a body cas-
ing.

is an enlarged view of a fan motor and the
mounting member shown in Fig. 7.

is adiagram describing arelationship between
radial position of a fan and intake rate of the
fan.

is a diagram of Comparative Example 1, which
is a comparative example to Fig. 5.

is a diagram of Comparative Example 2, which
is a comparative example to Fig. 6.

is adiagram comparing the outdoor unit of Em-
bodiment 1, Comparative Example 1, and
Comparative Example 2 with one another in
terms of intake/exhaust losses of the outdoor
unit.

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10
Fig. 11

Fig. 12

Description of Embodiments

[0009] Embodiments of the present invention will be
described below with reference to the drawings. Note
thatin each drawing, the same or equivalent components
are denoted by the same reference numerals, and de-
scription thereof will be omitted or simplified as appropri-
ate. Also, shapes, sizes, arrangement, and the like of the
components described in each drawing can be changed
as appropriate within the scope of the present invention.

Embodiment 1.

[Refrigeration cycle apparatus]

[0010] Fig. 1 is a diagram showing an example of a
configuration of an outdoor unitaccording to Embodiment
1 ofthe presentinvention and Fig. 2 is a diagram showing
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an example of a configuration of an indoor unit connected
to the outdoor unit shown in Fig. 1. The outdoor unit 1
shown in Fig. 1 and the indoor unit 200 shown in Fig. 2
are connected with each other via refrigerant pipes,
thereby making up a non-illustrated refrigeration cycle
apparatus. The non-illustrated refrigeration cycle appa-
ratus is applied, for example, to air-conditioning devices
configured to air-condition buildings, commercial facili-
ties, or the like. As the outdoor unit 1 and indoor unit 200
are interconnected via the refrigerant pipes at least a
compressor 12, a flow path selector 14, a use side heat
exchanger 202, an expansion device 204, and a heat
exchanger 18 are interconnected via the refrigerant
pipes, forming a refrigerant circuit in which refrigerant
circulates.

[Indoor unit]

[0011] The indoor unit 200 shown in Fig. 2 is installed
in a room or the like to be air-conditioned and equipped,
for example, with the use side heat exchanger 202 and
expansion device 204. The use side heat exchanger 202
is designed to exchange heat, for example, between re-
frigerant and air, and is configured to include, for exam-
ple, a heat transfer tube through which the refrigerant
flows, and plural fins attached to the heat transfer tube.
An indoor fan (not illustrated) configured to send air to
the use side heat exchanger 202 is installed in a neigh-
borhood of the use side heat exchanger 202. The expan-
sion device 204 is designed to expand refrigerant and is,
for example, an LEV (linear electronic expansion valve)
whose opening degree can be adjusted, but may be a
capillary tube or the like whose opening degree cannot
be adjusted.

[Outdoor unit]

[0012] The outdoor unit 1 shown in Fig. 1 is installed
outdoors outside the room and functions as a heat source
apparatus configured to discharge or supply heat pro-
duced by air-conditioning. The outdoor unit 1 includes a
compressor 12, a first flow path selector 14A, a second
flow path selector 14B, a first decompressor 16A, a sec-
ond decompressor 16B, a first heat exchanger 18A, a
second heat exchanger 18B, and an accumulator 26.
Note that in the following description, for ease of under-
standing of the present embodiment, the first flow path
selector 14A and second flow path selector 14B may be
referred to simply as a flow path selector 14, the first
decompressor 16A and second decompressor 16B may
be referred to simply as a decompressor 16, and the first
heat exchanger 18A and second heat exchanger 18B
may be referred to simply as a heat exchanger 18.

[0013] The compressor 12 is designed to suck and
compress refrigerant, and then discharge the refrigerant
in a high-temperature, high-pressure state. The com-
pressor 12 is, for example, a capacity-controllable invert-
er compressor, but may be a constant velocity type. The
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flow path selector 14 is designed to switch between heat-
ing flow path and cooling flow path according to operation
mode, which is switched between cooling operation and
heating operation, and is made up, for example, of a four-
way valve. The flow path selector 14 may be configured
by combining plural two-way valves or the like.

[0014] The decompressor 16 is designed to decom-
press the refrigerant caused to flow into the heat ex-
changer 18 and is, for example, a motor-operated valve
whose opening degree can be adjusted, but may be a
capillary tube or the like whose opening degree cannot
be adjusted. The heat exchanger 18 is designed to ex-
change heat between refrigerant and air, and is config-
ured to include, for example, a heat transfer tube through
which the refrigerant flows, and plural fins attached to
the heat transfer tube. The heat transfer tube has, for
example, a circular or flat shape. The fins are disposed
in a direction parallel to a direction in which air flows. The
accumulator 26 is designed to accumulate the refrigerant
and is connected to a suction side of the compressor 12.
Of the refrigerant accumulated in the accumulator 26,
the compressor 12 sucks gas refrigerant.

[0015] Next, an operation example of the outdoor unit
1 and the indoor unit 200 will be described.

[Cooling operation]

[0016] First, an operation example of the outdoor unit
1 and the indoor unit 200 during cooling operation will be
described. When cooling operation is performed, each
of the first flow path selector 14A and second flow path
selector 14B shown in Fig. 1 is interconnecting flow paths
as indicated by dashed lines. That is, the first flow path
selector 14A and second flow path selector 14B are con-
necting a discharge side of the compressor 12 to the first
heat exchanger 18A and second heat exchanger 18B
while connecting the suction side of the compressor 12
to the use side heat exchanger 202 of the indoor unit 200
shown in Fig. 2 via the accumulator 26. The refrigerant
compressed by the compressor 12 shown in Fig. 1 flows
through the first heat exchanger 18A and second heat
exchanger 18B via the first flow path selector 14A and
second flow path selector 14B. The refrigerant con-
densed by flowing through the first heat exchanger 18A
and second heat exchanger 18B flows out of the outdoor
unit 1 and flows into the indoor unit 200 shown in Fig. 2.
The refrigerant flowing into the indoor unit 200 is expand-
ed in the expansion device 204 and flows through the
use side heat exchanger 202. The refrigerant evaporated
while flowing through the use side heat exchanger 202
flows out of the indoor unit 200 and flows into the outdoor
unit 1 shown in Fig. 1. The refrigerant flowing into the
outdoor unit 1 is accumulated in the accumulator 26 via
the first flow path selector 14A. The refrigerant accumu-
lated in the accumulator 26 is sucked into the compressor
12 and compressed again.
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[Heating operation]

[0017] Next, an operation example of the outdoor unit
1 and the indoor unit 200 during heating operation will
be described. When heating operation is performed,
each of the first flow path selector 14A and second flow
path selector 14B shown in Fig. 1 is interconnecting flow
paths as indicated by solid lines. That is, the first flow
path selector 14A and second flow path selector 14B are
connecting the discharge side of the compressor 12 to
the use side heat exchanger 202 of the indoor unit 200
shown in Fig. 2 while connecting the suction side of the
compressor 12 shown in Fig. 1 to the first heat exchanger
18A and second heat exchanger 18B via the accumulator
26. The refrigerant compressed by the compressor 12
flows out of the outdoor unit 1 via the first flow path se-
lector 14A and flows into the indoor unit 200 shown in
Fig. 2. The refrigerant flowing into the indoor unit 200
flows to the use side heat exchanger 202, condensed,
and expanded in the expansion device 204. The refrig-
erant expanded in the expansion device 204 flows out of
the indoor unit 200 and flows into the outdoor unit 1 shown
in Fig. 1. The refrigerant flowing into the outdoor unit 1
is decompressed in the first decompressor 16A and sec-
ond decompressor 16B and flows through the first heat
exchanger 18A and second heat exchanger 18B. The
refrigerant evaporated while flowing through the first heat
exchanger 18A and second heat exchanger 18B is ac-
cumulated in the accumulator 26 via the first flow path
selector 14A and second flow path selector 14B. The
refrigerant accumulated in the accumulator 26 is sucked
into the compressor 12 and compressed again.

[Structure of outdoor unit]

[0018] Fig. 3 is a diagram of a front face and left side
face of the outdoor unit according to Embodiment 1 of
the present invention as viewed obliquely, Fig. 4 is a di-
agram of a rear face and right side face of the outdoor
unit shown in Fig. 3 as viewed obliquely, Fig. 5 is a dia-
gram schematically showing a cross section of a heat
exchange chamber of the outdoor unit shown in Figs. 3
and 4, Fig. 6 is a diagram schematically showing a cross
section of that part of the outdoor unit shown in Figs. 3
and 4 in which a fan unit is housed, Fig. 7 is a diagram
describing how a mounting member shown in Fig. 6 is
attached to a body casing, and Fig. 8 is an enlarged view
of a fan motor and the mounting member shown in Fig.
7. A specific structure of the outdoor unit 1 according to
the present embodiment will be described with reference
to Figs. 3 to 8.

[0019] As shown in Figs. 3 and 4, the outdoor unit 1
according to the present embodiment includes a body
casing 101, which houses a compressor 12, a flow path
selector 14, a decompressor 16, a heat exchanger 18,
an accumulator 26, and other components inside. The
body casing 101 has, for example, a cuboid shape, in
which intake portions 104 configured to suck air are
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formed in lateral sides and a blowout portion 109 is
formed in a top to blow out air. That is, the outdoor unit
1 according to the present embodiment sucks air from
the lateral sides and blows out the sucked air through
the top.

[0020] A lower part of the body casing 101 is covered
with an open/close panel 102A, a left lower panel 102B,
arear lower panel 102C, and a right lower panel 102D,
forming a machine chamber 103 in which, for example,
the compressor 12 is housed. The open/close panel
102A, left lower panel 102B, rear lower panel 102C, and
right lower panel 102D are substantially flat-plate mem-
bers, making up an outer shell of a lower part of the out-
door unit 1. The open/close panel 102A is disposed in a
lower part of the front face of the outdoor unit 1, the left
lower panel 102B is disposed in a lower part of the left
side face of the outdoor unit 1, the rear lower panel 102C
is disposed in a lower part of the rear face of the outdoor
unit 1, and the right lower panel 102D is disposed in a
lower part of the right side face of the outdoor unit 1. The
open/close panel 102A shown in Fig. 3 is attached open-
ably/closably to the body casing 101. By opening the
open/close panel 102A, it is possible to perform mainte-
nance and the like of the compressor 12, electrical com-
ponent box (not illustrated), and the like disposed inside
the body casing 101. Note that in the outdoor unit 1 in
the example of the present embodiment, all or part of the
open/close panel 102A, left lower panel 102B, rear lower
panel 102C, and right lower panel 102D may be omitted.
[0021] AsshowninFigs. 3to 5, aheatexchange cham-
ber 105 housing the heat exchanger 18 is formed on top
of the machine chamber 103 of the body casing 101. In
the example of the present embodiment, the intake por-
tions 104 configured to suck air are provided all around
the body casing 101. That is, the body casing 101 in-
cludes a front intake portion 104A configured to suck air
through a front face, a left intake portion 104B configured
to suck air through a left side face, a rear intake portion
104C configured to suck air through a rear face, and a
right intake portion 104D configured to suck air through
arightface. For example, a panelin which plural air inlets
configuredto pass airis formed on each of the frontintake
portion 104A, left intake portion 104B, rear intake portion
104C, and right intake portion 104D. Note that the out-
door unit 1 according to the present embodiment may be
a frame-type outdoor unit in which panels are omitted.
[0022] As shown in Figs. 3 and 4, an upper part of the
heat exchange chamber 105 of the body casing 101
forms a bell-mouth unit 106. The bell-mouth unit 106 has
a cylindrical shape, with the blowout portion 109 formed
in a top to blow out air. As shown in Fig. 6, a fan 22 is
housed inside the bell-mouth unit 106. Afan guard portion
110 configured to cover a top of the fan 22 is mounted
on the bell-mouth unit 106. An outer periphery of the fan
guard portion 110 is fixed to the bell-mouth unit 106.
[0023] As the fan 22 operates, air is sucked through
the front intake portion 104A, left intake portion 104B,
rear intake portion 104C, and right intake portion 104D
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shown in Figs. 3 to 5. The sucked air is heat-exchanged
by passing through the heat exchanger 18, and is then
discharged through the blowout portion 109 shown in
Figs. 3 and 4.

[0024] As shown in Fig. 5, the heat exchanger 18 of
the example of the present embodiment includes four
heat exchange units configured to exchange heat with
the air sucked through the intake portions 104 formed in
four side faces. That is, the air taken in through the front
intake portion 104A is heat-exchanged by passing
through that part of a first heat exchanger 18A that faces
the front intake portion 104A. The air taken in through
the leftintake portion 104B is heat-exchanged by passing
through that part of a second heat exchanger 18B that
facesthe leftintake portion 104B. The air taken in through
the rear intake portion 104C is heat-exchanged by pass-
ing through that part of the second heat exchanger 18B
that faces the rear intake portion 104C. The air taken in
through the right intake portion 104D is heat-exchanged
by passing through that part of the first heat exchanger
18A that faces the right intake portion 104D. Then, the
air heat-exchanged by passing through the heat ex-
changer 18 is blown out through the blowout portion 109
shown in Figs. 3 and 4. In the example of the present
embodiment, aerodynamic performance has been im-
proved since air is sucked uniformly from all around the
outdoor unit 1 including the front face, both side faces,
and rear face of the outdoor unit 1. With the outdoor unit
1 in the example of the present embodiment, since the
aerodynamic performance has been improved, electric
power used to drive the fan is reduced, and noise pro-
duced when the fan is driven is reduced as well.

[Installation of the fan unit]

[0025] As shown in Fig. 6, the fan unit 24 includes the
fan 22 and a fan motor 23. The fan unit 24 is mounted
on the body casing 101 using a mounting member 90.
As shown in Figs. 6 and 7, the mounting member 90
includes fixture portions 92 fixed to the body casing 101
and a fan-unit holding portion 94 holding the fan motor
23 of the fan unit 24. The fixture portions 92 are formed
on opposite sides of the fan-unit holding portion 94 and
fixed to the body casing 101. That is, the fixture portions
92 are fixed to a front-side frame 86 in upper front part
of the body casing 101 and to a rear-side frame 87 in
upper rear part of the body casing 101. Note that the
fixture portions 92 may be fixed to a frame on a left side
face of the body casing 101 and a frame on a right side
face of the body casing 101. As shown in Figs. 7 and 8,
the fixture portions 92 and fan-unit holding portion 94 are
connected together by connecting portions 93 and the
fan-unit holding portion 94 retreats downward from the
fixture portions 92. That is, the mounting member 90 is
shaped such that the fan-unit holding portion 94 projects
downward from the fixture portions 92. For example, the
mounting member 90 is formed by bending or another
process, and the fixture portions 92, the connecting por-
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tions 93, and the fan-unit holding portion 94 are formed
integrally. The fan motor 23 is fixed to the fan-unit holding
portion 94 retreating downward from the fixture portions
92.

[0026] The fan motor 23 includes a drive shaft 23A
protruding upward. As shown in Fig. 6, the fan 22 is
mounted on the drive shaft 23A of the fan motor 23. The
fan 22 includes a boss 22A in a center and blades 22B
formed around the boss 22A. An upper part of the boss
22A retreats below tops of the blades 22B, reducing the
risk of contact between the fan guard portion 110 and
the fan 22. This is because an outer periphery of the fan
guard portion 110 is fixed to the bell-mouth unit 106.
Therefore, as indicated by an imaginary line 110A, when
a force is applied to the fan guard portion 110, a central
portion of the fan guard portion 110 is most prone to flex-
ure. In the example of the present embodiment, since
the boss 22Ainthe center of the fan 22 retreats downward
from the blades 22B, the risk of contact between the fan
guard portion 110 and the fan 22 is curbed.

[0027] Fig. 9is a diagram describing a relationship be-
tween radial position of the fan and intake rate of the fan.
As shown in Fig. 9, on a suction side of the fan 22, a
suction rate decreases on that side of the blades 22B
that is closer to the boss 22A and increases on that side
of the blades 22B that is farther from the boss 22A. There-
fore, on an outer side of the blades 22B, by providing a
large distance between the blades 22B and the mounting
member 90, it is possible to reduce intake loss of the fan
22. As shown in Fig. 6, in the example of the present
embodiment, a connection position between the fixture
portion 92 and the connecting portion 93 is located out-
ward of an intermediate position of a straight line joining
a connecting portion between the boss 22A and each
blade 22B to an end portion of the blade 22B. That is,
the mounting member 90 is shaped to start bending down
from the fixture portion 92 at a position outward of an
intermediate position of the blade 22B. For example, the
connecting portion 93 is shaped to bend down vertically
from the fixture portion 92, but may be shaped to bend
down obliquely from the fixture portion 92. In the example
of the present embodiment, on an outer side of the blade
22B, a distance between a lower part of the blade 22B
and the mounting member 90is equalto alength between
the lower part of the blade 22B and the fan-unit holding
portion 94, making it possible to reduce intake loss of the
fan 22. Note that whereas the intake loss of the fan 22
can be reduced by placing the connecting position be-
tween the fixture portion 92 and the connecting portion
93 outward of the intermediate position of the straight
line joining the connecting portion between the boss 22A
and each blade 22B to the end portion of the blade 22B,
more preferably the intake loss of the fan 22 can be re-
duced by placing the connecting position between the
fixture portion 92 and the connecting portion 93 outward
of the end portion of the blade 22B.
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[Comparison with comparative examples]

[0028] Fig. 10 is a diagram of Comparative Example
1, which is a comparative example to Fig. 5, Fig. 11 is a
diagram of Comparative Example 2, which is a compar-
ative example to Fig. 6, and Fig. 12 is a diagram com-
paring the outdoor unit of Embodiment 1, Comparative
Example 1, and Comparative Example 2 with one anoth-
er in terms of intake/exhaust losses of the outdoor unit.
Note that in Fig. 12, A represents intake loss of the fan
itself, B represents intake loss of the fan caused by a
mounting member, C represents intake loss caused by
placement of a heat exchanger, and D represents ex-
haust loss caused during exhaust.

[0029] As shown in Fig. 10, in Comparative Example
1,aheatexchanger 180 placedin aheat exchange cham-
ber 150 has adouble-bend shape. Comparative Example
1 is configured such that the air sucked through three
side faces--namely, a side face 140A, a side face 140B,
and a side face 140C--will pass through the heat ex-
changer 180. In Comparative Example 1, airis not sucked
uniformly in a circumferential direction of the heat ex-
change chamber 150, resulting in poor intake balance
and thereby increasing the intake loss C due to the place-
ment of the heat exchanger as shown in Fig. 12. Com-
pared to Comparative Example 1, since the outdoor unit
1 according to the present embodiment is configured
such that air will be sucked uniformly from all around the
outdoor unit 1 including the front face, both side faces,
and rear face as shown in Fig. 5, the intake loss C due
to the placement of the heat exchanger is improved.
[0030] As shown in Fig. 11, in Comparative Example
2, afan unit 240 including a fan 220 and a fan motor 230
is mounted on a body casing via a linear mounting mem-
ber 190. In Comparative Example 2, a boss 220A in a
central portion of the fan 220 is located above blades
220B and closest to a fan guard portion 111. The fan
guard portion 111 is most prone to flexure in a central
portion as indicated by an imaginary line 111A. There-
fore, in Comparative Example 2, there is increased risk
of contact between the fan guard portion 111 and the
boss 220A. Compared to Comparative Example 2, in the
outdoor unit 1 according to the present embodiment,
since the boss 22A retreats downward from the blades
22B as shown in Fig. 6, the risk of contact between the
fan guard portion 110 and the fan 22 is reduced.
[0031] Also, as shown in Fig. 11, in Comparative Ex-
ample 2, since the boss 220A of the fan 220 is located
above the blades 220B, to obtain aerodynamic charac-
teristics, lower parts of the blades 220B protrude greatly
downward, coming close to the mounting member 190.
In Comparative Example 2, since the lower parts of the
blades 220B and the mounting member 190 are located
close to each other, preventing air intake of the fan 220,
the intake loss B of the fan caused by the mounting mem-
beris increased as shown in Fig. 12. Compared to Com-
parative Example 2, in the outdoor unit 1 according to
the present embodiment, as shown in Fig. 6, the boss
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22A retreats downward from an upper part of the blades
22B and the blades 22B partially protrude above the boss
22A. Unlike Comparative Example 2, the outdoor unit 1
according to the present embodiment does not need to
make the lower parts of the blades 22B protrude greatly
downward to obtain aerodynamic characteristics. There-
fore, the outdoor unit 1 according to the present embod-
iment allows a greater distance between the lower parts
of the blades 22B and the mounting member 90, reducing
the intake loss B of the fan caused by the mounting mem-
ber as shown in Fig. 12.

[0032] Note that an outdoor unit in which air is not
sucked uniformly from all around the heat exchange
chamber 150 as with Comparative Example 1 shown in
Fig. 10 incurs great intake loss C due to the placement
of the heat exchanger and the intake loss B of the fan
caused by the mounting member is diminished in a rel-
ative sense, as shown in Fig. 12. Therefore, with an out-
door unit such as Comparative Example 1, an effect ob-
tained by improving the intake loss B of the fan caused
by the mounting member is insignificant. However, with
the outdoor unit in which air is sucked uniformly from all
around the outdoor unit including the front face, both side
faces, and rear face as shown in Fig. 5, since the intake
loss B of the fan caused by the mounting member has
an increased impact as shown in Fig. 12, an effect of
reducing the intake loss B of the fan caused by the mount-
ing member is remarkable.

[0033] As described above, in the outdoor unit 1 ac-
cording to the present embodiment, the fan unit 24 is
mounted on the body casing 101 via the mounting mem-
ber 90. The mounting member 90 includes the fixture
portion 92 fixed to the body casing and the fan-unit hold-
ing portion 94 holding the fan unit 24, where the fan-unit
holding portion 94 retreats from the fixture portion 92. In
the present embodiment, since the fan unit 24 is held in
the fan-unit holding portion 94 depressed downward from
the fixture portion 92, the outdoor unit 1 is downsized in
a height direction. Also, since the fan unit 24 is held in
the fan-unit holding portion 94 retreating downward from
the fixture portion 92, a center of gravity of the outdoor
unit 1 can be lowered.

[0034] Also, in the outdoor unit 1 according to the
present embodiment, the boss 22A in the center of the
fan 22 retreats downward from the tops of the blades
22B. Since the outer periphery of the fan guard portion
110 covering the top of the fan 22 is fixed to the bell-
mouth unit 106 of the body casing 101, the fan guard
portion 110 is prone to flexure in the central portion. In
the outdoor unit 1 according to the present embodiment,
since the boss 22A in the center of the fan 22 retreats,
the risk of contact between the fan 22 and the fan guard
portion 110 is curbed, improving safety.

[0035] Also, in the outdoor unit 1 according to the
present embodiment, the boss 22A of the fan 22 retreats
downward from the tops of the blades 22B, and the
blades 22B partially protrude above the boss 22A. There-
fore, in the present embodiment, the lower parts of the
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blades 22B can be placed at a higher level, allowing a
greater distance between the lower parts of the blade
22B and the mounting member 90. Thus, the present
embodiment reduces the intake loss of the fan 22 caused
by the mounting member 90 and thereby reduces noise
as well.

[0036] The presentinventionis notlimited to the above
embodiment, and various changes can be made without
departing from the scope of the present invention. That
is, the configurations of the above embodiment may be
improved as appropriate and at least part of the config-
urations may be substituted with another configuration.
Furthermore, components whose arrangementis not lim-
ited specifically are not limited to the arrangement dis-
closed in the embodimentand may be placed at positions
where the functions of the components can be achieved.

Reference Signs List

[0037]

1 outdoor unit

12 compressor

14 flow path selector
14A first flow path selector

14B second flow path selector
16 decompressor

16A first decompressor

16B second decompressor

18 heat exchanger

18A first heat exchanger
18B second heat exchanger
22 fan

22A boss

22B blade

23 fan motor

24 fan unit

26 accumulator

86 front-side frame

87 rear-side frame

90 mounting member

92 fixture portion

93 connecting portion

94 fan-unit holding portion
101 body casing

102A  open/close panel

102B  left lower panel

102C  rear lower panel

102D  right lower panel

103 machine chamber

104 intake portion

104A  front intake portion
104B left intake portion
104C  rear intake portion
104D right intake portion

105 heat exchange chamber
106 bell-mouth unit

109 air outlet
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110 fan guard portion

110 imaginary line

111 fan guard portion

111A  imaginary line

140A  side face

140B  side face

140C  side face

150 heat exchange chamber
180 heat exchanger

190 mounting member

200 indoor unit

202 use side heat exchanger
204 expansion device

220 fan

220A  boss

220B  blade

230 fan motor

240 fan unit

Claims

1. An outdoor unit comprising:

a body casing including

an intake portion that is formed in a lateral side
of the body casing and through which air is
sucked,

a blowout portion formed in a top of the body
casing, the blowout portion being configured to
blow out the air sucked through the intake por-
tion, and

an air path formed between the intake portion
and the blowout portion;

a heat exchanger disposed in the air path;
afan unitdisposed in the air path above the heat
exchanger; and

a mounting member mounting the fan unit on
the body casing,

wherein the mounting member includes a fixture
portion fixed to the body casing and a fan-unit
holding portion holding the fan unit, and

the fan-unit holding portion retreats downward
from the fixture portion.

2. The outdoor unit of claim 1, wherein
the fan unitincludes a fan motor provided with a drive
shaft protruding upward and a fan mounted on the
drive shaft,
thefanincludes abossin a center and blades formed
around the boss, and
an upper part of the boss retreats downward from
tops of the blades.

3. The outdoor unit of claim 2, further comprising a fan
guard portion configured to cover a top of the fan,
wherein
an outer periphery of the fan guard portion is fixed
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to the body casing.

The outdoor unit of claim 2 or 3, wherein the mount-
ing member is shaped to be bent down from the fix-
ture portion at a position outward of an intermediate
position of a straight line joining a connecting portion
between the boss and each of the blades to an end
portion of the blade.

The outdoor unit of any one of claims 1 to 4, wherein
the body casing is shaped to include four side faces
on lateral sides, and

the mounting member is fixed to the body casing on
both sides of the side faces facing each other.

The outdoor unit of claim 5, wherein

the intake portion is formed in each of the four side
faces, and

the heat exchanger includes four heat exchange
units each facing each of the intake portions and
configured to exchange heat with the air sucked
through each of the intake portions.
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FIG. 1
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FIG. 2
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