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an air-sending device, and a heat exchanger. The ma-
chine units each accommodate a machine chamber stor-
ing a machine part. The air-sending device is installed in
an air-sending chamber positioned between partition
walls of the machine units, and is configured to provide
an air flow. The heat exchanger is installed upstream of
the air-sending device, and is configured to exchange
heat between refrigerant and air sent by the air-sending
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OUTDOOR UNIT AND REFRIGERATION CYCLE DEVICE

units has a first region, a second region, and a third re-
gion. The first region is positioned close to the heat ex-
changer, and is inclined from a position close to the heat
exchanger toward a rotation axis of the air-sending de-
vice. The second region is positioned downstream of the
first region, and is inclined at an angle that is smaller than
an angle of the first region. The third region is positioned
downstream of the second region, and is inclined at an
angle that is greater than the angle of the second region.
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Description
Technical Field

[0001] The present disclosure relates to an outdoor
unit including a machine unit accommodating a machine
chamber storing a machine part, and a refrigeration cycle
apparatus.

Background Art

[0002] Some outdoor unit has been known that in-
cludes a machine unit accommodating a machine cham-
ber storing a machine part. Patent Literature 1 discloses
an outdoor unit with a pair of heat exchangers positioned
upstream in the flow of air. Of the heat exchangers de-
scribed in Patent Literature 1, one extends from the left
to the back of the outdoor unit, and the other extends
from the right to the back of the outdoor unit. A machine
chamber storing a compressor is between the two heat
exchangers. Patent Literature 2 discloses an outdoor unit
including a U-shaped heat exchanger positioned up-
stream in the flow of air, and a fan that is bilaterally sym-
metric and positioned downstream in the flow of air, with
a pair of machine chambers beside respective opposite
ends of the fan. The machine chamber stores a compres-
sor or other parts.

Citation List
Patent Literature
[0003]

Patent Literature 1: Japanese Unexamined Patent
Application Publication No. 2002-267207

Patent Literature 2: Japanese Unexamined Patent
Application Publication No. 6-213198

Summary of Invention
Technical Problem

[0004] Intheoutdoor unitdisclosedin PatentLiterature
1, the heat exchangers through which an air flow passes,
and the machine chamber that blocks an air flow are in-
stalled upstream of the fan. As a result, a wake flow due
to the machine chamber is generated. If turbulent air con-
taining eddies flows in toward the leading edge of a blade
of the fan, this may cause separation at the blade, and
also may cause pressure fluctuations on the blade sur-
face. This may result in energy loss and noise. In the
outdoor unit disclosed in Patent Literature 2, the space
between the wall surface of the blade and the wall surface
of the machine chamber, which is the space positioned
beside the fan, is small. In this regard, when the fan runs
at a high air flow rate, an air flow is suctioned also from
beside the blade. However, as the space between the
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wall surface of the blade and the wall surface of the ma-
chine chamber is small, the suction of air is hindered,
which results in reduced air flow rate. This deteriorates
the characteristics ofthe fan, resulting inincreased power
consumption and generation of noise. One way to ad-
dress this problem would be to increase the distance be-
tween the fan and the machine chamber. This approach,
however, results in narrowing of the machine chamber
and consequently reduced storage capacity for machine
parts. Itis thus desired to reduce power consumption and
noise, and atthe same time maintain the storage capacity
for machine parts.

[0005] The present disclosure has been made to ad-
dress the above-mentioned problem, and accordingly it
is an object of the present disclosure to provide an out-
door unit and a refrigeration cycle apparatus that make
it possible to reduce power consumption and noise, and
at the same time maintain the storage capacity for ma-
chine parts.

Solution to Problem

[0006] An outdoor unit according to an embodiment of
the present disclosure includes plural machine units, an
air-sending device, and a heat exchanger. The machine
units each accommodate a machine chamber storing a
machine part. The air-sending device is installed in an
air-sending chamber positioned between partition walls
of the machine units, and is configured to provide an air
flow. The heat exchanger is installed upstream of the air-
sending device, and is configured to exchange heat be-
tween refrigerant and air sent by the air-sending device.
At least one of the partition walls of the machine units
has a first region, a second region, and a third region.
The firstregion is positioned close to the heat exchanger,
and is inclined from a position close to the heat exchanger
toward a rotation axis of the air-sending device. The sec-
ond region is positioned downstream of the first region,
and is inclined at an angle that is smaller than an angle
of the first region. The third region is positioned down-
stream of the second region, and is inclined at an angle
that is greater than the angle of the second region.

Advantageous Effects of Invention

[0007] According to an embodiment of the present dis-
closure, the partition wall includes the first region, the
second region, and the third region. The second region
is inclined at an angle that is smaller than the angle of
the first region. The flow of air flowing in toward the fan
along the first region thus reaches a position close to the
air-sending device without being hindered by the second
region. This makes it possible to maintain the air flow
rate of the air-sending device. Further, the third region is
inclined at an angle that is greater than the angle of the
second region. The machine chamber can be thus en-
larged at a location corresponding to the third region.
This makes it possible to reduce power consumption and
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noise, and atthe same time maintain the storage capacity
for machine parts.

Brief Description of Drawings
[0008]

[Fig. 1] Fig. 1 is a circuit diagram of a refrigeration
cycle apparatus 50 according to Embodiment 1 of
the present disclosure.

[Fig. 2] Fig. 2 is a perspective view of an outdoor unit
1 according to Embodiment 1 of the present disclo-
sure.

[Fig. 3] Fig. 3 is a perspective view of the outdoor
unit 1 according to Embodiment 1 of the present dis-
closure with a panel group 2 removed.

[Fig. 4] Fig. 4 is a front view of the outdoor unit 1
according to Embodiment 1 of the present disclo-
sure.

[Fig. 5] Fig. 5 is a top view of the outdoor unit 1 ac-
cording to Embodiment 1 of the present disclosure
with a top panel 2d seen through.

[Fig. 6] Fig. 6 is a sectional view of the outdoor unit
1 according to Embodiment 1 of the present disclo-
sure.

[Fig. 7] Fig. 7 is a graph representing changes in the
distance between a partition wall 14a of a machine
unit 10 and a rotation axis ZZ according to Embod-
iment 1 of the present disclosure.

[Fig. 8] Fig. 8 is a graph representing the relationship
between air flow rate and pressure that are provided
by an air-sending device 3 according to Embodiment
1 of the present disclosure.

[Fig. 9] Fig. 9 is a sectional view of the outdoor unit
1 according to Embodiment 1 of the present disclo-
sure.

[Fig. 10] Fig. 10 is a sectional view of an outdoor unit
1000 according to a comparative example.

[Fig. 11] Fig. 11 is a sectional view of an outdoor unit
100 according to Embodiment 2 of the present dis-
closure.

[Fig. 12] Fig. 12 is a sectional view of an outdoor unit
200 according to Embodiment 3 of the present dis-
closure.

[Fig. 13] Fig. 13 is a graph representing changes in
the distance between the partition wall 14a of the
machine unit 10 and the rotation axis ZZ according
to Embodiment 3 of the present disclosure.

[Fig. 14] Fig. 14 is a sectional view of an outdoor unit
300 according to Embodiment 4 of the present dis-
closure.

[Fig. 15] Fig. 15 is a sectional view of an outdoor unit
400 according to Embodiment 5 of the present dis-
closure.

[Fig. 16] Fig. 16 is a front view of an outdoor unit 500
according to Embodiment 6 of the present disclo-
sure.

[Fig. 17] Fig. 17 is a front view of an outdoor unit
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500a according to a modification of Embodiment 6
of the present disclosure.

[Fig. 18] Fig. 18 is a perspective view of an air-send-
ing device 603 according to Embodiment 7 of the
present disclosure.

[Fig. 19] Fig. 19 is a sectional view of an outdoor unit
600 according to Embodiment 7 of the present dis-
closure.

[Fig. 20] Fig. 20 is a sectional view of an outdoor unit
700 according to Embodiment 8 of the present dis-
closure.

[Fig. 21] Fig. 21 is a sectional view of an outdoor unit
800 according to Embodiment 9 of the present dis-
closure.

[Fig. 22] Fig. 22 is a sectional view of an outdoor unit
900 according to Embodiment 10 of the present dis-
closure.

Description of Embodiments
Embodiment 1

[0009] Embodiments of an outdoor unit and a refriger-
ation cycle apparatus according to the presentdisclosure
will be described below with reference to the drawings.
Fig. 1 is a circuit diagram of a refrigeration cycle appa-
ratus 50 according to Embodiment 1 of the present dis-
closure. As illustrated in Fig. 1, the refrigeration cycle
apparatus 50, which is an air-conditioning apparatus con-
figured to condition air in an indoor space, includes an
outdoor unit 1 and an indoor unit 1a. The outdoor unit 1
includes a compressor 8, a flow switching device 22, a
heat exchanger 7, an air-sending device 3, and an ex-
pansion unit 23. The indoor unit 1a includes an indoor
heat exchanger 24 and an indoor air-sending device 25.
[0010] The compressor 8, the flow switching device
22, the heat exchanger 7, the expansion unit 23, and the
indoor heat exchanger 24 are connected by a pipe to
form a refrigerant circuit 21. The compressor 8 suctions
refrigerant at a low temperature and low pressure, and
compresses the suctioned refrigerantinto a high-temper-
ature and high-pressure state. The flow switching device
22 switches the flows of refrigerant in the refrigerant cir-
cuit 21. The flow switching device 22 is, for example, a
four-way valve. The heat exchanger 7 exchanges heat
between, for example, outdoor air and refrigerant. The
heat exchanger 7 is used as a condenser during cooling
operation, and is used as an evaporator during heating
operation.

[0011] The air-sending device 3 sends outdoor air to
the heat exchanger 7. The expansion unit 23 is a pres-
sure-reducing valve or expansion valve that causes re-
frigerant to be reduced in pressure and expand. The ex-
pansion unit 23 is, for example, an electronic expansion
valve whose opening degree is adjusted. The indoor heat
exchanger 24 exchanges heat between, for example, in-
door air and refrigerant. The indoor heat exchanger 24
is used as an evaporator during cooling operation, and
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is used as a condenser during heating operation. The
indoor air-sending device 25 sends indoor air to the in-
door heat exchanger 24.

(Operation Mode: Cooling Operation)

[0012] The following describes operation modes of the
refrigeration cycle apparatus 50. Cooling operation will
be described first. In cooling operation, refrigerant suc-
tioned into the compressor 8 is compressed by the com-
pressor 8 and discharged from the compressor 8 in a
high-temperature and high-pressure gaseous state. The
refrigerant in a high-temperature and high-pressure gas-
eous state discharged from the compressor 8 passes
through the flow switching device 22 into the heat ex-
changer 7, which is used as a condenser. In the heat
exchanger 7, the refrigerant condenses and liquefies in
heat exchange with outdoor air sent by the air-sending
device 3. The condensed refrigerant in a liquid state flows
into the expansion unit 23. In the expansion unit 23, the
refrigerant is expanded and decreased in pressure, and
turns into two-phase gas-liquid refrigerant at a low tem-
perature and low pressure. The refrigerantin a two-phase
gas-liquid state then flows into the indoor heat exchanger
24, which is used as an evaporator. In the indoor heat
exchanger 24, the refrigerant evaporates and gasifies in
heat exchange with indoor air sent by the indoor air-send-
ing device 25. At this time, the indoor air is cooled, and
thus cooling is performed in the indoor space. The low-
temperature and low-pressure gaseous refrigerant that
has evaporated passes through the flow switching device
22 and is suctioned into the compressor 8.

(Operation Mode: Heating Operation)

[0013] Heating operation will be described below. In
heating operation, refrigerant suctioned into the com-
pressor 8 is compressed by the compressor 8 and dis-
charged from the compressor 8 in a high-temperature
and high-pressure gaseous state. The refrigerant in a
high-temperature and high-pressure gaseous state dis-
charged from the compressor 8 passes through the flow
switching device 22 into the indoor heat exchanger 24,
which is used as a condenser. In the indoor heat ex-
changer 24, the refrigerant condenses and liquefies in
heat exchange with indoor air sent by the indoor air-send-
ing device 25. At this time, the indoor air is heated, and
thus heating is performed in the indoor space. The con-
densed refrigerant in a liquid state flows into the expan-
sion unit 23. In the expansion unit 23, the refrigerant is
expanded and decreased in pressure, and turns into two-
phase gas-liquid refrigerant at a low temperature and low
pressure. The refrigerant in a two-phase gas-liquid state
then flows into the heat exchanger 7, which is used as
an evaporator. In the heat exchanger 7, the refrigerant
evaporates and gasifies in heat exchange with outdoor
air sent by the air-sending device 3. The low-temperature
and low-pressure gaseous refrigerant that has evaporat-
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ed passes through the flow switching device 22 and is
suctioned into the compressor 8.

[0014] Fig. 2 is a perspective view of the outdoor unit
1 according to Embodiment 1 of the present disclosure.
Asillustrated in Fig. 2, the outdoor unit 1 includes a panel
group 2, afan guard 5, and internal components 18. The
panel group 2 forms a housing that defines the exterior
of the outdoor unit 1. The panel group 2 includes a bottom
panel 2c, a front panel 2a, two side panels 2b, and a top
panel 2d. The bottom panel 2c is a plate-like part placed
on the ground, floor, or other surfaces. The front panel
2a is a plate-like part provided to one edge of the bottom
panel 2c and having an air outlet 4 used as an opening
through which air blows. Each of the two side panels 2b
is a plate-like part provided to another edge of the bottom
panel 2c to close a side portion of the outdoor unit 1. The
top panel 2d is provided to the upper ends of the two side
panels 2b and the upper end of the front panel 2a to close
the top of the outdoor unit 1. The fan guard 5 is attached
over the air outlet 4, and is in a mesh-like form. The fan
guard 5 reduces contact of foreign matter with the internal
components 18. An air flow 6 flows from around the back
of the outdoor unit 1 toward the front of the outdoor unit 1.
[0015] Fig. 3 is a perspective view of the outdoor unit
1 according to Embodiment 1 of the present disclosure
with the panel group 2 removed. As illustrated in Fig. 3,
the internal components 18 include two machine units
10, the heat exchanger 7, a support 20, the air-sending
device 3, and a bell mouth 12. The two machine units 10
extend vertically from opposite ends of the bottom panel
2c¢, and each accommodate a machine chamber 10a that
stores a machine part. In Embodiment 1, the compressor
8 is stored in the machine chamber 10a of one of the
machine units 10, and a controller 9 is stored in the ma-
chine chamber 10a of the other machine unit 10. The
machine chamber 10a of each machine unit 10 stores,
in addition to the above-mentioned parts, a pipe through
which refrigerant passes, the expansion unit 23, and oth-
er parts. The heat exchanger 7 has a U-shape. The heat
exchanger 7 is installed upstream of the air-sending de-
vice 3, and is configured to exchange heat between re-
frigerant and air. The back of the outdoor unit 1 has an
air inlet 4a through which air is suctioned. The heat ex-
changer 7 is installed at the air inlet 4a.

[0016] The support 20 extends vertically along the heat
exchanger 7 from the bottom panel 2c, and supports a
motor 11 of the air-sending device 3. The air-sending
device 3 is installed in an air-sending chamber 13 posi-
tioned between partition walls 14a defining the inner por-
tions of the two machine units 10. The air-sending device
3 is, for example, a propeller fan including the motor 11,
a shaft 11a, a boss 11b, and a blade 11c. The motor 11
rotationally drives the blade 11c, and is supported by the
support 20. The shaft 11arotates as the motor 11 rotates.
The boss 11b is attached to the distal end of the shaft
11a, and holds the blade 11c between the boss 11b and
the motor 11 to avoid dislodging of the blade 11c. The
blade 11c is attached to the shaft 11a. The blade 11c is
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rotated by the motor 11 and the shaft 11a to blow out,
from the air outlet 4, air suctioned through the air inlet 4a.
[0017] Fig. 4 is a front view of the outdoor unit 1 ac-
cording to Embodiment 1 of the present disclosure. Fig.
5is a top view of the outdoor unit 1 according to Embod-
iment 1 of the present disclosure with the top panel 2d
seen through. As illustrated in Figs. 4 and 5, the bell
mouth 12 surrounds the air-sending device 3, and pro-
vides communication between the inside and outside of
the outdoor unit 1. The alternate long and short dash line
in Fig. 5 represents the center of a rotation axis ZZ of the
air-sending device 3. Air is suctioned through the air inlet
4a positioned close to the heat exchanger 7, passes
through the heat exchanger 7 and the air-sending device
3, and is blown out from the air outlet 4.

[0018] Fig. 6 is a sectional view of the outdoor unit 1
according to Embodiment 1 of the present disclosure,
illustrating a section taken along A-A of Fig. 4. The line
A-A along which the section is taken passes through the
rotation axis ZZ of the air-sending device 3. As illustrated
in Fig. 6, the distance between the partition wall 14a of
one of the machine units 10 and the rotation axis ZZ is
represented by a line segment perpendicular to the ro-
tation axis ZZ of the air-sending device 3, and defined
as distance W. The partition wall 14a has a first region
A, asecondregion B, and a third region C. The firstregion
A is a portion of the partition wall 14a positioned close to
the heat exchanger 7 and inclined from a position close
to the heat exchanger 7 toward the rotation axis ZZ of
the air-sending device 3. The second region B is a portion
of the partition wall 14a positioned downstream of the
firstregion A and inclined at an angle that is smaller than
the angle of the first region A. The third region C is a
portion of the partition wall 14a positioned downstream
of the second region B and inclined at an angle that is
greater than the angle of the second region B. In Embod-
iment 1, the shapes of the opposite partition walls 14a
are line-symmetric to each other across the rotation axis
ZZ. That s, the distance W between one of the partition
walls 14a and the rotation axis ZZ, and the distance W
between the other partition wall 14a and the rotation axis
ZZ are the same. This configuration allows the flow of air
into the air-sending device 3 to be equalized in areas
beside respective opposite ends of the air-sending de-
vice 3, thus reducing noise. Alternatively, the distance W
between one of the partition walls 14a and the rotation
axis ZZ, and the distance W between the other partition
wall 14a and the rotation axis ZZ may be different.
[0019] The location at which the first region A and the
second region B are connected is referred to as first
change point 15ab. The location at which the second
region B and the third region C are connected is referred
to as second change point 15bc. Further, the location of
the downstream end of the third region C is referred to
as third change point 15cd. The area positioned down-
stream of the third change point 15cd is referred to as
fourth region D. The distance between the upstream end
of the first region A and the rotation axis ZZ is defined as
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W1, the distance between the first change point 15ab
and the rotation axis ZZ is defined as W2, the distance
between the second change point 15bc and the rotation
axis ZZ is defined as W3, and the distance between the
third change point 15cd and the rotation axis ZZ is defined
as W4.

[0020] The first change point 15ab, which is the up-
stream end of the second region B, is positioned up-
stream of the upstream end of the bell mouth 12. Air that
is suctioned from beside the air-sending device 3 first
flows along the first region A of the partition wall 14a, and
then flows along the second region B of the partition wall
14a. As the first change point 15ab is located upstream
of an upstream end 12a of the bell mouth 12, the air flows
along the second region B before entering the bell mouth
12. This allows for sufficient space for air to flow before
entering the bell mouth 12.

[0021] Fig. 7 is a graph representing changes in the
distance between the partition wall 14a of the machine
unit 10 and the rotation axis ZZ according to Embodiment
1 of the present disclosure. In Fig. 7, the horizontal axis
represents position in the direction of the rotation axis ZZ
from the upstream end of the partition wall 14a to the
downstream end of the partition wall 14a. In Fig. 7, the
vertical axis represents the distance W between the par-
tition wall 14a of the one of the machine units 10 and the
rotation axis ZZ. As illustrated in Fig. 7, the rate of change
of the distance W in the second region B is less than the
rate of change of the distance W in the first region A and
the rate of change of the distance W in the third region
C. That is, the rate of change in the space of the air-
sending chamber 13 positioned in the second region B
is less than the rate of change in the space of the air-
sending chamber 13 positioned in the first region A and
the rate of change in the space of the air-sending cham-
ber 13 positioned in the third region C.

[0022] Fig. 8 is a graph representing the relationship
between air flow rate and pressure that are provided by
the air-sending device 3 according to Embodiment 1 of
the present disclosure. In Fig. 8, the horizontal axis rep-
resents the air flow rate of the air-sending device 3, and
the vertical axis represents the pressure of air sent by
the air-sending device 3. As illustrated in Fig. 8, at an
operating point (1) with low air flow rate and high pres-
sure, air flowing in from the side portion of the outdoor
unit 1 creates eddies on the spot. The air thus does not
readily reach a location downstream of the air-sending
device 3. By contrast, at an operating point (2) with high
air flow rate and low pressure, air flowing in from the side
portion of the outdoor unit 1 readily reaches a location
downstream of the air-sending device 3. If, as in Embod-
iment 1, the air-sending device 3 is a propeller fan with
the blade 11c extending out to a location upstream of the
bell mouth 12, the air-sending device 3 suctions air also
from beside the air-sending device 3. In Embodiment 1,
if the air-sending device 3 operates at the operating point
(2) with high air flow rate and low pressure, the suction
of air from beside the air-sending device 3 markedly in-
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creases. In thisregard, the greater the area of air passage
through the heat exchanger 7 positioned upstream of the
air-sending device 3, the smaller the resistance to air
flow, which results in the state of the operating point (2).
[0023] Fig. 9 is a sectional view of the outdoor unit 1
according to Embodiment 1 of the present disclosure. As
illustrated in Fig. 9, the air flow 6 passing through the
heat exchanger 7 includes an air flow 6a, and air flows
6b and 6¢. The air flow 6a flows in toward the air-sending
device 3 in a direction parallel to the direction of the ro-
tation axis of the air-sending device 3. The air flows 6b
and 6¢ flow in toward the air-sending device 3 frombeside
the air-sending device 3 along the partition wall 14a. In
Embodiment 1, the large area of air passage through the
heat exchanger 7 results in an operational state with
small resistance to air flow. In Embodiment 1, the partition
wall 14a has the first region A, the second region B, and
the third region C. The second region B is inclined at an
angle that is smaller than the angle of the first region A.
The flow of air flowing in toward the fan along the first
region A thus reaches a position close to the fan without
being hindered by the second region B. This makes it
possible to maintain the air flow rate of the air-sending
device 3. Further, the third region C is inclined at an angle
that is greater than the angle of the second region B. The
machine chamber 10a can be thus enlarged at a location
corresponding to the third region C. This makes it possi-
ble to reduce power consumption and noise, and at the
same time maintain the storage capacity for machine
parts.

[0024] Fig. 10 is a sectional view of an outdoor unit
1000 according to a comparative example. As illustrated
in Fig. 10, a partition wall 14a according to the compar-
ative example is not divided into regions, and the space
between the partition wall 14a and an air-sending device
3 is comparatively small. Consequently, air is not readily
suctioned from beside the air-sending device 3, which
leads to reduced air flow rate. This may make the air-
sending device 3 unable to fully provide its inherent op-
erating efficiency, leading to increased power consump-
tion and increased noise. By contrast, in Embodiment 1,
the partition wall 14a has the first region A, the second
region B, and the third region C, and the second region
B is inclined at an angle that is smaller than the angle of
the first region A. This configuration allows the air-send-
ing device 3 to suction air from beside the air-sending
device 3 without hindering the air flow 6b. This results in
increased air flow rate, leading to reduced power con-
sumption and reduced noise. Further, no machine cham-
ber 10a that blocks the air flow 6a exists upstream of the
air-sending device 3. Thus, no wake flow containing ed-
dies flows in toward the blade 11c. This helps to reduce
energy loss caused by separation at the leading edge of
the blade 11c, and reduce noise resulting from pressure
fluctuations on the surface of the blade 11c.
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Embodiment 2

[0025] Fig. 11is a sectional view of an outdoor unit 100
according to Embodiment 2 of the present disclosure.
Embodiment 2 differs from Embodiment 1 in that the sec-
ond region B of the partition wall 14a is provided with
projections 101. In Embodiment 2, features identical to
those in Embodiment 1 will be denoted by the same ref-
erence signs to avoid repetitive description, and the fol-
lowing description will focus on differences from Embod-
iment 1.

[0026] As illustrated in Fig. 11, the second regions B
of the opposite partition walls 14a are each provided with
two projections 101. This makes it possible to improve
the strength of the partition wall 14a. Although the pro-
jections 101 are provided in Embodiment 2, alternatively,
recesses may be provided. In Embodiment 2, to apply
the distance between one of the partition walls 14a and
the rotation axis ZZ to the graph illustrated in Fig. 7, the
distance connecting the rotation axis ZZ and a position
on each projection 101 closest to the air-sending cham-
ber 13 is only required to be defined as the distance W.
In this case, the distance W corresponding to a location
with no projection 101 is not seen on the graph.

Embodiment 3

[0027] Fig. 12is a sectional view of an outdoor unit 200
according to Embodiment 3 of the present disclosure. As
illustrated in Fig. 12, Embodiment 3 differs from Embod-
iment 1 in that the partition wall 14a has curves. In Em-
bodiment 3, features identical to those in Embodiment 1
will be denoted by the same reference signs to avoid
repetitive description, and the following description will
focus on differences from Embodiment 1.

[0028] Fig. 13 is a graph representing changes in the
distance between the partition wall 14a of the machine
unit 10 and the rotation axis ZZ according to Embodiment
3 of the present disclosure. In Fig. 13, the horizontal axis
represents position in the direction of the rotation axis
from the upstream end of the partition wall 14a to the
downstream end of the partition wall 14a. In Fig. 13, the
vertical axis represents the distance W between the par-
tition wall 14a of one of the machine units 10 and the
rotation axis ZZ. Asillustrated in Fig. 13, the first, second,
and third regions A, B, and C of the partition wall 14a are
all curved in shape. The first region A has an upwardly
convex shape, the second region B has a downwardly
convex shape, and the third region C has an upwardly
convex shape. Thatis, the direction of convexity reverses
into the opposite direction at the first change point 15ab
and at the second change point 15bc. The degree of in-
clination of the partition wall 14a is evaluated by using a
line segment 218 connecting change points with each
other.



11 EP 3 845 819 A1 12

Embodiment 4

[0029] Fig. 14 is a sectional view of an outdoor unit 300
according to Embodiment 4 of the present disclosure. In
Embodiment 4, the second change point 15bc, which is
the downstream end of the second region B, is positioned
downstream of the upstream end 12a of the bell mouth
12, and the downstream end of the second region B is
shifted downstream in comparison to Embodiment 1. As
illustrated in Fig. 14, the air flow 6c to be suctioned from
beside the air-sending device 3 flows along the wall sur-
face of the bell mouth 12. Accordingly, to increase the
flow rate of air to be sent, the space beside the air-sending
device 3 is only required to be enlarged in areas where
air flows before entering the bell mouth 12. Further, at
locations downstream of the bell mouth 12, reducing the
distance W does not affect the air flow rate of the air-
sending device 3. Therefore, the above-mentioned con-
figuration makes it possible to increase the volume of the
machine chamber 10a of the machine unit 10 positioned
further outward than is the bell mouth 12.

Embodiment 5

[0030] Fig. 15isa sectional view of an outdoor unit400
according to Embodiment 5 of the present disclosure. As
illustrated in Fig. 15, in Embodiment 5, the upstream end
12a of the bell mouth 12 is positioned between the first
change point 15ab, which is the upstream end of the sec-
ond region B, and the second change point 15bc, which
is the downstream end of the second region B. Therefore,
both the effect provided by Embodiment 1 and the effect
provided by Embodiment 4 can be achieved at the same
time.

Embodiment 6

[0031] Fig. 16is a sectional view of an outdoor unit 500
according to Embodiment 6 of the present disclosure.
Embodiment 6 differs from Embodiment 1 in that the first
region A, the second region B, and the third region C are
provided in a portion of the partition wall 14a. In Embod-
iment 6, features identical to those in Embodiment 1 will
be denoted by the same reference signs to avoid repet-
itive description, and the following description will focus
on differences from Embodiment 1.

[0032] As illustrated in Fig. 16, as seen from the rota-
tion axis ZZ, the first region A, the second region B, and
the third region C are provided only in a range R repre-
senting a portion of the partition wall 14a corresponding
to a portion of the bell mouth 12 from the upstream end
to the downstream end. That is, the first region A, the
second region B, and the third region C are provided in
aportion of the partition wall 14a thatfaces the bell mouth
12. The air-sending chamber 13 is only required to be
enlarged only at a location where the air-sending device
3 suctions air. Accordingly, in Embodiment 6, the first
region A, the second region B, and the third region C are
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provided only in the range R representing a portion of
the partition wall 14a corresponding to a portion of the
bell mouth 12 from the upper end to the lower end. Con-
sequently, at locations remote from the air-sending de-
vice 3, the machine chamber 10a of the machine unit 10
can be enlarged. This makes it possible to improve air-
sending performance without an increase in the overall
size of the outdoor unit 500.

[0033] Fig. 17 is a front view of an outdoor unit 500a
according to a modification of Embodiment 6 of the
present disclosure. As illustrated in Fig. 17, opposite ma-
chine units 510 may communicate with each other at a
location below the downstream end of the bell mouth 12.
As aresult, wires, pipes, or other arrangements connect-
ing devices installed in the opposite machine units 510
can be stored in the communicating portion.

Embodiment 7

[0034] Fig. 18 is a perspective view of an air-sending
device 603 according to Embodiment 7 of the present
disclosure. Embodiment 7 differs from Embodiment 1 in
that the air-sending device 3 is a centrifugal fan. In Em-
bodiment 7, features identical to those in Embodiment 1
will be denoted by the same reference signs to avoid
repetitive description, and the following description will
focus on differences from Embodiment 1.

[0035] As illustrated in Fig. 18, the air-sending device
603 is a centrifugal fan. This makes it possible to improve
the heat transfer performance of the heat exchanger 7
of an outdoor unit 600 to address situations where, be-
cause of an increase in the resistance to air flow, the
pressure-increasing capacity of a propeller fan would fail
to provide sufficient air flow rate. The air-sending device
603 includes a main plate 611, a shroud 612, plural
blades 613 sandwiched between the main plate 611 and
the shroud 612, and a boss 614. The boss 614 and the
motor 11 (notillustrated) are connected. As the air-send-
ing device 603 rotates, the air-sending device 603 suc-
tions air from areas close to the shroud 612, and blows
air outward.

[0036] Fig. 19 is a sectional view of the outdoor unit
600 according to Embodiment 7 of the present disclo-
sure. As illustrated in Fig. 19, a leading edge 613a at the
entrance of the blade 613 is positioned further outward
than is an inner peripheral end 12b of the bell mouth 12.
Thus, air is suctioned at a high velocity in areas close to
the outer periphery of the bell mouth 12. As with Embod-
iments 1 to 6, with the outdoor unit 600, the presence of
a large space at the entrance of the bell mouth 12 helps
to ensure sufficient air flow into the bell mouth 12. In Fig.
19, as with Embodiment 5, the upstream end 12a of the
bell mouth 12 is positioned between the upstream end
of the second region B and the downstream end of the
second region B. Therefore, also in Embodiment 7, the
effect provided by Embodiment 1 and the effect of Em-
bodiment 4 can be both achieved at the same time.
[0037] Although the foregoing description of Embodi-
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ments 1 to 7 is directed to an exemplary case where the
shapes of the opposite partition walls 14a are line-sym-
metric to each other across the rotation axis ZZ, the
shapes of the opposite partition walls 14a may not be
line-symmetric to each other across the rotation axis ZZ.
In this case, the distance W between one of the partition
walls 14a and the rotation axis ZZ and the distance W
between the other partition wall 14a and the rotation axis
ZZ differ from each other. The following description will
be directed to an exemplary case where the shapes of
the opposite partition walls 14a are not line-symmetric to
each other across the rotation axis ZZ.

Embodiment 8

[0038] Fig. 20 isasectional view of an outdoor unit 700
according to Embodiment 8 of the present disclosure. In
Embodiment 8, the partition wall 14a of one of machine
units 710is notinclined but has a flat surface. In this case
as well, at the partition wall 14a of the machine unit 10
that has the first region A, the second region B, and the
third region C, the same effects as those of Embodiments
1 to 7 can be obtained.

Embodiment 9

[0039] Fig. 21 isa sectional view of an outdoor unit 800
according to Embodiment 9 of the present disclosure. In
Embodiment 9, the partition wall 14a of one of machine
units 810 has only the second region B and the third
region C, and does not have the first region A. In this
case as well, at the partition wall 14a of the machine unit
10 that has the first region A, the second region B, and
the third region C, the same effects as those of Embod-
iments 1 to 7 can be obtained.

Embodiment 10

[0040] Fig.22is a sectional view of an outdoor unit 900
according to Embodiment 10 of the present disclosure.
In Embodiment 10, one of the machine units 10 is not in
contact with a heat exchanger 907. In this case as well,
at the partition wall 14a of the machine unit 10 that has
the firstregion A, the second region B, and the third region
C, the same effects as those of Embodiments 1 to 7 can
be obtained.

[0041] Although the foregoing description of the em-
bodiments is directed to an exemplary case where the
outdoor unit is the outdoor unit of an air-conditioning ap-
paratus, the outdoor unit may be the outdoor unit of a
refrigeration cycle apparatus such as a water heater and
a refrigeration apparatus.

Reference Signs List
[0042] 1 outdoor unit 1a indoor unit 2 panel group 2a

front panel 2b side panel 2¢ bottom panel 2d top panel
3 air-sending device 4 air outlet 4a air inlet 5 fan guard
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6, 6a, 6b, 6¢ air flow 7 heat exchanger 8 compressor 9
controller 10 machine unit 10a machine chamber 11 mo-
tor 11a shaft 11b boss 11c blade 12 bell mouth 12a up-
stream end 13 air-sending chamber 14a partition wall
15ab first change point 15bc second change point 15cd
third change point 18 internal components 20 support 21
refrigerant circuit 22 flow switching device 23 expansion
unit 24 indoor heat exchanger 25 indoor air-sending de-
vice 50 refrigeration cycle apparatus 100 outdoor unit
101 projection 200 outdoor unit 218 line segment 300
outdoor unit 400 outdoor unit 500 outdoor unit 500a out-
door unit 510 machine unit 600 outdoor unit 603 air-send-
ing device 611 main plate 612 shroud 613 blade 613a
leading edge 614 boss 700 outdoor unit 710 machine
unit 800 outdoor unit 810 machine unit 900 outdoor unit
907 heat exchanger 1000 outdoor unit A first region B
second region C third region

Claims
1. An outdoor unit, comprising:

a plurality of machine units each accommodat-
ing a machine chamber storing a machine part;
an air-sending device installed in an air-sending
chamber positioned between partition walls of
the plurality of machine units, and configured to
provide an air flow; and

a heat exchanger installed upstream of the air-
sending device and configured to exchange
heat between refrigerant and air sent by the air-
sending device,

at least one of the partition walls of the plurality
of machine units having

a first region positioned close to the heat ex-
changer and inclined from a position close to the
heat exchanger toward a rotation axis of the air-
sending device,

a second region positioned downstream of the
firstregion and inclined at an angle that is small-
er than an angle of the first region, and

a third region positioned downstream of the sec-
ond region and inclined at an angle that is great-
er than the angle of the second region.

2. The outdoor unit of claim 1, wherein the air-sending
device has an upstream end positioned to face the
second region.

3. The outdoor unit of claim 1 or 2, further comprising
a bell mouth surrounding the air-sending device,
wherein the second region has an upstream end po-
sitioned upstream of an upstream end of the bell
mouth.

4. The outdoor unit of claim 3, wherein the second re-
gion has a downstream end positioned downstream
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of the upstream end of the bell mouth.

The outdoor unit of claim 3 or 4, wherein the first
region, the second region, and the third region are
provided in a portion of the partition wall, the portion
facing the bell mouth as seen from the rotation axis.

A refrigeration cycle apparatus, comprising the out-
door unit of any one of claims 1 to 5.
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