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(54) OUTDOOR UNIT FOR REFRIGERATION CYCLE DEVICE

(57) An outdoor unit for a refrigeration cycle appara-
tus includes: a heat exchanger having an outer surface
inclined downward; a drain pan on which the heat ex-
changer is set; a top frame on which a fan is set, the top
frame being disposed at a top of the heat exchanger; and
a support attached to the drain pan and the top frame,
the support extending between the drain pan and the top
frame.
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Description

Technical Field

[0001] The present disclosure relates to an outdoor
unit for a refrigeration cycle apparatus. The outdoor unit
is usable as, for example, a heat source unit for a heat
pump apparatus.

Background Art

[0002] Patent Literature 1 discloses an outdoor unit for
a refrigeration cycle apparatus. The outdoor unit includes
an oblong box forming a machine chamber, a plurality of
heat exchangers set in the long-side direction of the box,
and fan guards that are set at the plurality of heat ex-
changers and that accommodate respective fans. The
plurality of heat exchangers are each disposed to face
each other. The plurality of heat exchangers are set on
the box such that each outer surface thereof faces ob-
liquely downward.
[0003] When the outdoor unit for a refrigeration cycle
apparatus in Patent Literature 1 is used for, for example,
a large building, a plurality of the outdoor units are dis-
posed side by side in the short-side direction of the box,
and spaces are formed between the boxes of the outdoor
units adjacent to each other and between the heat ex-
changers of the outdoor units adjacent to each other. The
spaces formed between the boxes of the outdoor units
adjacent to each other and between the heat exchangers
of the outdoor units adjacent to each other are usable as
workspaces for maintenance checks of the outdoor units.

Citation List

Patent Literature

[0004] Patent Literature 1: International Publication
No. 2011/013672

Summary of Invention

Technical Problem

[0005] A top frame is set on each pair of the plurality
of heat exchangers of the outdoor unit for a refrigeration
cycle apparatus in Patent Literature 1. The fan is set on
the top frame. Thus, for heat exchanger replacement,
the fan has to be detached before the top frame is de-
tached. However, the fan has to be detached in a space
above the top frame. Thus, not all the steps of the heat
exchanger replacement can be performed in the work-
space formed between the outdoor units adjacent to each
other.
[0006] The present disclosure has been made to solve
the above problem, and an object of the present disclo-
sure is to provide an outdoor unit for a refrigeration cycle
apparatus, all the steps of heat exchanger replacement

being able to be performed in the workspace formed be-
tween the outdoor units adjacent to each other.

Solution to Problem

[0007] An outdoor unit for a refrigeration cycle appa-
ratus according to an embodiment of the present disclo-
sure includes: a heat exchanger having an outer surface
inclined downward; a drain pan on which the heat ex-
changer is set; a top frame on which a fan is set, the top
frame being disposed at a top of the heat exchanger; and
a support attached to the drain pan and the top frame,
the support extending between the drain pan and the top
frame.

Advantageous Effects of Invention

[0008] The outdoor unit for a refrigeration cycle appa-
ratus according to the embodiment of the present disclo-
sure includes the support joined to the drain pan and the
top frame to be located therebetween. Thus, it is possible
to attach and detach the heat exchanger in the space
between the outdoor units adjacent to each other with
the top frame supported by the support. Accordingly, the
fan does not have to be detached from the outdoor unit
for a refrigeration cycle apparatus according to the em-
bodiment of the present disclosure. As a result, all the
steps of heat exchange unit replacement can be per-
formed in the space formed between the outdoor units
adjacent to each other.

Brief Description of Drawings

[0009]

[Fig. 1] Fig. 1 is a perspective view illustrating an
example of the external structure of an outdoor unit
for a refrigeration cycle apparatus according to Em-
bodiment 1.
[Fig. 2] Fig. 2 is an exploded perspective view of a
fan in Fig. 1.
[Fig. 3] Fig. 3 is an enlarged perspective view illus-
trating part of the structure of a top frame from which
a fan has been detached.
[Fig. 4] Fig. 4 is a side view of a modification example
of the outdoor unit in Fig. 1 when viewed in the long-
side direction from a side thereof.
[Fig. 5] Fig. 5 is a schematic top view illustrating an
example of the disposition pattern of a first heat ex-
changer and a second heat exchanger of the outdoor
unit according to Embodiment 1.
[Fig. 6] Fig. 6 illustrates a first modification example
of the disposition pattern of the first heat exchanger
and the second heat exchanger in Fig. 5.
[Fig. 7] Fig. 7 illustrates a second modification ex-
ample of the disposition pattern of the first heat ex-
changer and the second heat exchanger in Fig. 5.
[Fig. 8] Fig. 8 is an exploded view illustrating the po-
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sitional relationship between the second heat ex-
changer and a support of the outdoor unit in Embod-
iment 1.
[Fig. 9] Fig. 9 is a perspective view illustrating an
example of the structure of the support in Embodi-
ment 1.
[Fig. 10] Fig. 10 is a perspective view illustrating the
positional relationship between a drain pan and the
supports when viewed from the inside of the outdoor
unit.
[Fig. 11] Fig. 11 is a perspective view illustrating the
structure of a base to be attached to the drain pan.
[Fig. 12] Fig. 12 is a perspective view illustrating the
positional relationship between the top frame and
the support when viewed from the outside of the out-
door unit.
[Fig. 13] Fig. 13 illustrates another modification ex-
ample of the outdoor unit in Fig. 1.
[Fig. 14] Fig. 14 is a schematic view illustrating the
positional relationship between the drain pan and
the supports when the outdoor unit is viewed in the
long-side direction from a side of the outdoor unit.
[Fig. 15] Fig. 15 is a perspective view illustrating the
outdoor unit in Fig. 1 from which the supports have
been detached.
[Fig. 16] Fig. 16 is a perspective view illustrating the
outdoor unit in Fig. 15 from which one first heat ex-
changer has been detached.
[Fig. 17] Fig. 17 is a perspective view illustrating an
example of the attachment mode of a design panel
different from that in the outdoor unit in Fig. 1.
[Fig. 18] Fig. 18 is a perspective view illustrating an
example of the positional relationship between the
design panel and the base when viewed from the
inside of the outdoor unit.
[Fig. 19] Fig. 19 is an enlarged front view of the part
in Fig. 18 where a drain pan maintenance panel is
attached.
[Fig. 20] Fig. 20 is a perspective view illustrating the
structure of the drain pan maintenance panel.
[Fig. 21] Fig. 21 is a perspective view illustrating an
example of the attachment mode of the drain pan
maintenance panel when viewed from the inside of
the outdoor unit.
[Fig. 22] Fig. 22 is a sectional view taken along line
A-A in Fig. 19.

Description of Embodiments

Embodiment 1

[0010] An outdoor unit 100 for a refrigeration cycle ap-
paratus according to Embodiment 1 will be described.
Fig. 1 is a perspective view illustrating an example of the
external structure of the outdoor unit 100 for a refrigera-
tion cycle apparatus according to Embodiment 1. In the
following drawings including Fig. 1, the size relationships
or the shapes of the components may differ from those

of actual ones. In addition, in the following drawings, the
same components or parts or components or parts hav-
ing the same functions have the same reference signs
or have no reference signs. Basically, the positional re-
lationships between the components of the outdoor unit
100 in, for example, an up-down direction, a left-right
direction, or a front-rear direction are directions when the
outdoor unit 100 is set in a usable state.
[0011] Although not illustrated, the outdoor unit 100 for
a refrigeration cycle apparatus is connected to an indoor
unit by heat medium pipes. A heat medium such as water
or brine is circulated, by, for example, operation of a pump
apparatus, between the outdoor unit 100 and the indoor
unit. In the outdoor unit 100, high-temperature or low-
temperature heat is discharged from a high-temperature
or low-temperature heat medium passing through the in-
side thereof. The outdoor unit 100 has an oblong shape
in top view. When a refrigeration cycle apparatus is used
for, for example, a large building, a plurality of the outdoor
units 100 are disposed side by side in the short-side di-
rection. Such an outdoor unit 100 for a refrigeration cycle
apparatus is also referred to as a chilling unit and is us-
able as, for example, a heat source unit for a heat pump
apparatus.
[0012] The outdoor unit 100 includes a box 1, which is
set on a floor, heat exchangers 3, which are disposed at
the top of the box 1, and top frames 5, which are disposed
at the top of heat exchange. A drain pan 7, on which the
heat exchangers 3 are set, is disposed at the top of the
box 1. Fans 6 are set on the top frames 5.
[0013] The box 1 has an oblong rectangular shape.
The box 1 is formed of frames 1a and side walls 1b, which
close the spaces between the frames 1a adjacent to each
other. A machine chamber of the outdoor unit 100 is
formed in the internal space of the box 1. Although not
illustrated, for example, a compressor, a pressure reduc-
ing device, and a water-cooled heat exchanger are ac-
commodated in the machine chamber. The compressor,
the heat exchangers 3, the pressure reducing device,
and the water-cooled heat exchanger are connected by
refrigerant pipes to circulate refrigerant. Most of the re-
frigerant pipes are accommodated in the machine cham-
ber. The compressor sucks low-pressure refrigerant and
discharges high-pressure refrigerant. For example, a
scroll compressor is used as the compressor. The pres-
sure reducing device decompresses and expands high-
pressure liquid refrigerant. For example, an expansion
valve is used as the pressure reducing device. The water-
cooled heat exchanger causes heat exchange to be per-
formed between a heat medium and refrigerant flowing
in an internal passage thereof. For example, a plate heat
exchanger is used as the water-cooled heat exchanger.
The width of the box 1 in the short-side direction is set
to be smaller than the width of the top frame 5 in the
short-side direction.
[0014] In addition, although not illustrated, an electrical
component box in which, for example, a controller con-
figured to control operation of the compressor and an
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expansion device is accommodated is accommodated
in the machine chamber. For example, a microcomputer
is used as the controller.
[0015] The drain pan 7 is a water container for dis-
charging drain water produced in the heat exchangers 3
to the outside of the outdoor unit 100. The drain pan 7 is
disposed at the top of the box 1 and is provided below
the heat exchangers 3. In addition, the drain pan 7 func-
tions as a top plate of the box 1 and partitions off the
machine chamber from the space in which the heat ex-
changers 3 are disposed. For example, the drain pan 7
is attached to the frames 1a of the box 1 by screwing or
other methods. Although not illustrated, a drain pipe that
is connected to the drain pan 7 and through which drain
water received by the drain pan 7 is discharged to the
outside can be provided in a space below the drain pan
7, that is, closer to the machine chamber.
[0016] The heat exchangers 3 cause heat exchange
to be performed between air passing through the heat
exchangers 3 and refrigerant flowing in the heat exchang-
ers 3. The heat exchangers 3 are set on a heat exchanger
setting plate 7a, which will be described later in Fig. 10,
of the drain pan 7. Although not illustrated, for example,
the heat exchangers 3 are detachably attached to sup-
ports 9 and design panels 10 via attachments attached
to the supports 9 and the design panels 10 by screwing
or other methods. First heat exchangers 3a and second
heat exchangers 3b are used as the heat exchangers 3.
The first heat exchangers 3a and the second heat ex-
changers 3b are disposed along a pair of edges extend-
ing in the long-side direction of the drain pan 7 to face
each other with spaces therebetween. Two first heat ex-
changers 3a and two second heat exchangers 3b are
disposed in the outdoor unit 100 in Fig. 1, but each of the
numbers of the first heat exchangers 3a and the second
heat exchangers 3b provided therein may be one or three
or more. For example, an air-cooled finned tube heat
exchanger is used as each of the first heat exchanger 3a
and the second heat exchanger 3b. Details of the heat
exchangers 3 will be described later. In the following de-
scription, the first heat exchanger 3a and the second heat
exchanger 3b are referred to as the heat exchangers 3
when it is unnecessary to particularly distinguish the first
heat exchanger 3a and the second heat exchanger 3b.
[0017] The top frames 5 and the fans 6 form the top of
the outdoor unit 100. The top frames 5 are each made
of a rectangular metal plate and cover the tops of the
heat exchangers 3. The top frame 5 includes a setting
surface 5a, on which the fans 6 are set, and edge surfaces
5b, which extend downward from respective edges of the
setting surface 5a. The edge surfaces 5b of the top frame
5 extend downward to cover the tops of the heat exchang-
ers 3.
[0018] Fig. 2 is an exploded perspective view of the
fan 6 in Fig. 1. Fig. 3 is an enlarged perspective view
illustrating part of the structure of the top frame 5 from
which the fan 6 has been detached. The fan 6 includes
a bell mouth 6a, which defines an air passage of the

outdoor unit 100, a fan guard 6b, which is disposed at
the top of the bell mouth 6a and which has vent holes,
and a fan body 6c, which is accommodated in the bell
mouth 6a. In Fig. 1, four fans 6 are set on the top frames
5, but the number of the fans 6 is not limited to four as
long as the number thereof is one or more. For example,
an axial fan such as a propeller fan is used as the fan
body 6c.
[0019] The setting surface 5a of the top frame 5 has
an opening 5a1, which is in communication with the inside
of the bell mouth 6a. The top frame 5 includes fan setting
racks 5c, which cross the opening 5a1 and are attached
to the setting surface 5a. The fan body 6c is attached to
the fan setting rack 5c by screwing or other methods.
The bell mouth 6a is attached to the setting surface 5a,
which is around the opening 5a1, by screwing or other
methods. In Fig. 1, two top frames 5 are provided, and
two fans 6 are set on each of the top frames 5. However,
the configuration is not limited thereto. For example, four
top frames 5 may be provided, and one fan 6 may be set
on each of the top frames 5. Alternatively, one top frame
5 may be provided, and four fans 6 may be set on the
top frame 5. When a plurality of top frames 5 are provided,
the top frames 5 can be joined to each other by welding,
screwing, or other methods.
[0020] By rotation of the fan bodies 6c, air outside the
outdoor unit 100 is guided, from the outside of the outdoor
unit 100, into the internal space surrounded by the first
heat exchangers 3a, the second heat exchangers 3b,
and the drain pan 7 and is subjected to heat exchange
in the first heat exchangers 3a and the second heat ex-
changers 3b. The air that has been subjected to heat
exchange in the first heat exchangers 3a and the second
heat exchangers 3b is blown out from the vent holes of
the fan guards 6b via the openings 5a1, which are pro-
vided in the respective top frames 5, and the bell mouths
6a. That is, an air passage is formed in the space sur-
rounded by the first heat exchangers 3a, the second heat
exchangers 3b, and the drain pan 7 of the outdoor unit
100.
[0021] Next, the disposition and the configuration of
the heat exchangers 3 will be described with reference
to Fig. 1.
[0022] In Fig. 1, the first heat exchangers 3a and the
second heat exchangers 3b are disposed such that each
outer surface of the first heat exchangers 3a and the sec-
ond heat exchangers 3b, that is, each surface thereof
into which air flows, is incliined downward. Thus, when
a plurality of the outdoor units 100 are disposed side by
side in the short-side direction, an inverted V-shaped
space is formed between the heat exchangers 3 of the
outdoor units 100 adjacent to each other, and airflow can
be guided, from the inverted V-shaped space, into the
first heat exchangers 3a and the second heat exchangers
3b. Accordingly, even when a plurality of the outdoor units
100 are disposed side by side in the short-side direction
of the box 1, a space does not have to be provided be-
tween the top frames 5 adjacent to each other. As a result,
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it is possible to effectively use the space in which the
outdoor units 100 are disposed. In addition, as described
above, since the width of the box 1 in the short-side di-
rection is set to be smaller than the width of the top frame
5 in the short-side direction, a space is formed between
the boxes 1 of the outdoor units 100 adjacent to each
other. As a result, it is possible to secure a workspace
for, for example, maintenance checks of the machine
chambers.
[0023] In the outdoor unit 100 in Fig. 1, both the outer
surfaces of the first heat exchanger 3a and the second
heat exchanger 3b are inclined downward, but the con-
figuration is not limited thereto. It is sufficient that at least
one of the outer surfaces of the first heat exchanger 3a
and the second heat exchanger 3b be inclined down-
ward.
[0024] Fig. 4 is a side view of a modification example
of the outdoor unit 100 in Fig. 1 when viewed in the long-
side direction from a side thereof. In the outdoor unit 100
in Fig. 4, only the outer surface of the second heat ex-
changer 3b is inclined downward. The first heat exchang-
er 3a is attached in the direction perpendicular to a floor.
When a plurality of the outdoor units 100 are disposed
side by side in the short-side direction, and the outdoor
unit 100 in Fig. 4 is disposed as the leftmost row, it is
possible to inhibit a space that cannot be effectively used
from being formed at the left of the outdoor unit 100 in
Fig. 4. In addition, when a plurality of the outdoor units
100 are disposed side by side in the short-side direction,
the outdoor unit 100 disposed as the rightmost row can
have a configuration in which only the outer surface of
the first heat exchanger 3a is inclined downward and in
which the second heat exchanger 3b is attached in the
direction perpendicular to a floor.
[0025] Fig. 5 is a schematic top view illustrating an ex-
ample of the disposition pattern of the first heat exchang-
er 3a and the second heat exchanger 3b of the outdoor
unit 100 according to Embodiment 1. Fig. 6 illustrates a
first modification example of the disposition pattern of the
first heat exchanger 3a and the second heat exchanger
3b in Fig. 5. Fig. 7 illustrates a second modification ex-
ample of the disposition pattern of the first heat exchang-
er 3a and the second heat exchanger 3b in Fig. 5. Figs.
5 to 7 are schematic views for illustrating the disposition
pattern of the first heat exchanger 3a and the second
heat exchanger 3b. The actual shapes of the first heat
exchanger 3a and the second heat exchanger 3b in top
view differ from the shapes in Figs. 5 to 7 because at
least surfaces thereof into which air flows are inclined
downward.
[0026] In Fig. 5, the first heat exchanger 3a and the
second heat exchanger 3b each having a flat shape are
disposed so as to face each other. To improve the heat
exchange performance of the first heat exchanger 3a and
the second heat exchanger 3b, two or more first heat
exchangers 3a and two or more second heat exchangers
3b have been arranged as rows. However, air that has
passed through the first heat exchanger 3a and the sec-

ond heat exchanger 3b as outer rows passes through
the first heat exchanger 3a and the second heat exchang-
er 3b as inner rows. Thus, there has been a case in which
sufficient heat exchange performance cannot be
achieved. In addition, there has been a case in which the
outdoor unit 100 is increased in size to secure the space
in which the first heat exchangers 3a and the second
heat exchangers 3b are accommodated.
[0027] Examples of a method for achieving sufficient
heat exchange performance without increasing the num-
bers of the first heat exchangers 3a and the second heat
exchangers 3b as rows include a method using the first
heat exchanger 3a and the second heat exchanger 3b
each having an L shape in Fig. 6 instead of the first heat
exchanger 3a and the second heat exchanger 3b each
having a flat shape in Fig. 5. The use of the first heat
exchanger 3a and the second heat exchanger 3b each
having an L shape in Fig. 6 instead of the first heat ex-
changer 3a and the second heat exchanger 3b each hav-
ing a flat shape in Fig. 5 enables an increase in the heat
exchange region without impairing heat exchange per-
formance. Figs. 1 and 4 illustrate examples using the
second heat exchanger 3b having an L shape in Fig. 6.
[0028] In addition, the use of the first heat exchanger
3a and the second heat exchanger 3b each having a U
shape in Fig. 7 instead of the first heat exchangers 3a
and the second heat exchangers 3b in Figs. 5 and 6 en-
ables a further increase in the heat exchange region with-
out impairing heat exchange performance.
[0029] Each lower right bent region of the second heat
exchangers 3b in Figs. 6 and 7 corresponds to a bent
portion 3b1 illustrated in Figs. 8, 15, and 16 described
later. In addition, each lower end flat heat exchange re-
gion of the second heat exchangers 3b in Figs. 6 and 7
corresponds to a short-side heat exchange region 3b2
illustrated in Figs. 8, 15, and 16 described later and in
Figs. 1 and 4. The bent portion 3b1 and the short-side
heat exchange region 3b2 will be described later.
[0030] To facilitate replacement of the first heat ex-
changers 3a and the second heat exchangers 3b, the
supports 9, which are attached to the drain pan 7 and
the top frames 5 and which extend from the drain pan 7
to the top frames 5, are provided in the outdoor unit 100
in Embodiment 1. The structure and the disposition of
the supports 9 will be described with reference to Figs.
1 and 8 to 12.
[0031] Fig. 8 is an exploded perspective view illustrat-
ing the positional relationship between the second heat
exchanger 3b and the support 9 of the outdoor unit 100
in Embodiment 1 when viewed from above the drain pan
7. Fig. 9 is a perspective view illustrating an example of
the structure of the support 9 in Embodiment 1. Fig. 10
is a perspective view illustrating the positional relation-
ship between the drain pan 7 and the supports 9 when
viewed from the inside of the outdoor unit 100. Fig. 11 is
a perspective view illustrating the structure of a base 11
to be attached to the drain pan 7. Fig. 12 is a perspective
view illustrating the positional relationship between the
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top frame 5 and the support 9 when viewed from the
outside of the outdoor unit 100.
[0032] The supports 9 are capable of supporting the
top frame 5 when the heat exchangers 3 are detached.
The supports 9 are disposed not to interfere with the heat
exchangers 3. For example, the supports 9 are disposed
to support four corners of the setting surface 5a of the
top frame 5.
[0033] As illustrated in Fig. 9, for example, the support
9 includes a beam 9a, which has an L shape, a first at-
tachment component 9b, and a second attachment com-
ponent 9c, the first attachment component 9b and the
second attachment component 9c being disposed at re-
spective ends of the beam 9a. The beam 9a having an
L shape enables an increase in the strength of the support
9, whereby the top frame 5 is stably supported. The shape
of the beam 9a is not limited to an L shape and may be
a flat shape as long as the support 9 is capable of stably
supporting the top frame 5.
[0034] As illustrated in Fig. 10, the drain pan 7 includes
the heat exchanger setting plate 7a, on which the heat
exchangers 3 are set. For example, the heat exchanger
setting plate 7a is a metal plate made of stainless steel
or other materials and is integrally formed with the drain
pan 7. The heat exchanger setting plate 7a has a plurality
of holes 7b, which guide water droplets produced in the
heat exchangers 3 to the drain pan 7.
[0035] In addition, the base 11, which includes a body
surface 11a having a triangular shape, is attached to the
drain pan 7. As illustrated in Fig. 11, the base 11 includes
two attachment plates 11b, which are continuous with
the body surface 11a and which are disposed to be apart
from each other. The base 11 is attached to the drain
pan 7 via the attachment plates 11b by screwing, welding,
or other methods.
[0036] In addition, as illustrated in Figs. 10 and 11, the
base 11 includes support surfaces 11c, which are dis-
posed along oblique sides of the body surface 11a having
a triangular shape. As illustrated in Fig. 10, when the heat
exchanger setting plate 7a is set on the support surfaces
11c, upper surfaces of the heat exchanger setting plate
7a are surfaces inclined downward from the center of the
outdoor unit 100 toward the outside. The second attach-
ment component 9c of the support 9 is attached to the
support surface 11c of the base 11 via the heat exchanger
setting plate 7a by screwing or other methods. The base
11 is also referred to as a pillar and can be integrally
formed with the drain pan 7 to serve as part of the drain
pan 7.
[0037] The above configuration enables the drain pan
7 to support the heat exchanger 3 such that the outer
surface of the heat exchanger 3 is inclined downward. In
addition, with the above configuration, the support 9 is
supported to extend, along the outer surface of the heat
exchanger 3, from the drain pan 7 to the top frame 5.
Thus, the above configuration enables the drain pan 7
to stably support both the heat exchanger 3 and the sup-
port 9.

[0038] As illustrated in Figs. 9 and 12, the first attach-
ment component 9b includes a top frame setting surface
9b1, which is disposed at an end of the beam 9a to form
an L shape, and a top frame attachment surface 9b2,
which is joined to the top frame setting surface 9b1. The
top frame setting surface 9b1 supports a lower edge cor-
ner 5b1 of the edge surface 5b of the top frame 5. The
top frame attachment surface 9b2 is attached to the outer
side of the edge surface 5b of the top frame 5 by screwing
or other methods.
[0039] As illustrated in Fig. 8, the support 9 is disposed,
along the outer surface of the second heat exchanger
3b, outside the bent portion 3b1 of the second heat ex-
changer 3b. Here, the bent portion 3b1 of the second
heat exchanger 3b denotes the boundary region in top
view between a heat exchange region of the second heat
exchanger 3b extending in the long-side direction of the
drain pan 7 and the short-side heat exchange region 3b2
of the second heat exchanger 3b extending in the short-
side direction of the drain pan 7. The space between fins
adjacent to each other of the bent portion 3b1 of the sec-
ond heat exchanger 3b is larger than that of any other
heat exchange region of the second heat exchanger 3b.
The number of fins of the bent portion 3b1 is smaller than
that of any other heat exchange region of the second
heat exchanger 3b.
[0040] As illustrated in Fig. 1, when viewed in the short-
side direction of the box 1, the support 9 is inclined from
the top frame 5 toward the drain pan 7, is disposed along
the outer surface of the second heat exchanger 3b, and
is provided at a position that does not interfere with the
second heat exchanger 3b.
[0041] With the above configuration, even when the
second heat exchanger 3b in Fig. 8, that is, the second
heat exchanger 3b having an L shape in Fig. 6, is replaced
with the second heat exchanger 3b having a flat shape
in Fig. 5 or the second heat exchanger 3b having a U
shape in Fig. 7, the support 9 does not interfere with the
second heat exchanger 3b. Thus, even when the second
heat exchanger 3b is changed, the support 9 does not
have to be replaced. Accordingly, the outdoor unit 100
can be formed by using the same support 9. As a result,
with the above configuration, it is possible to improve the
serviceability of the outdoor unit 100, to reduce the
number of man-hours for designing the support 9, and
to reduce costs due to the use of the common support 9.
[0042] In addition, when the support 9 is disposed out-
side the bent portion 3b1 of the second heat exchanger
3b, it is possible to minimize the amount of airflow that
passes through the second heat exchanger 3b and that
is blocked by the support 9. The space between fins ad-
jacent to each other of the bent portion 3b1 is larger than
that of any other heat exchange region of the second
heat exchanger 3b, and the number of fins of the bent
portion 3b1 is smaller than that of any other heat ex-
change region of the second heat exchanger 3b. Accord-
ingly, the effect of the bent portion 3b1 on the heat ex-
change performance of the second heat exchanger 3b
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is small. Thus, when the support 9 is disposed outside
the bent portion 3b1 of the second heat exchanger 3b, it
is possible to minimize impairment of the heat exchange
performance of the second heat exchanger 3b.
[0043] Fig. 13 illustrates another modification example
of the outdoor unit 100 in Fig. 1. The example in which
the supports 9 are disposed to support four corners of
the setting surface 5a of the top frame 5 has been de-
scribed above. For example, as illustrated in Fig. 13, the
supports 9 may be disposed to support two corners on
a diagonal line of the setting surface 5a of the top frame
5. When the supports 9 are disposed to support two cor-
ners on a diagonal line of the setting surface 5a of the
top frame 5, it is possible to reduce the number of com-
ponents of the outdoor unit 100 and to thus reduce the
manufacturing cost of the outdoor unit 100. In addition,
when the heat exchanger 3 having an L shape in Fig. 6
or the heat exchanger 3 having a U shape in Fig. 7 is
used, for example, it is possible to inhibit ventilation in a
part such as the bent portion 3b1 of the second heat
exchanger 3b from being prevented by the support 9.
[0044] Fig. 14 is a schematic view illustrating the po-
sitional relationship between the drain pan 7 and the sup-
ports 9 when the outdoor unit 100 is viewed in the long-
side direction from a side of the outdoor unit 100. Fig. 15
is a perspective view illustrating the outdoor unit 100 in
Fig. 1 from which the supports 9 have been detached.
Fig. 16 is a perspective view illustrating the outdoor unit
100 in Fig. 15 from which one first heat exchanger 3a
has been detached.
[0045] As described above, the support 9 is attached
to the inside of each of the drain pan 7 and the top frame
5. Thus, a depth hd of the drain pan 7 has to be adjusted
to detach the support 9 from the drain pan 7.
[0046] In the following description, the dimension from
an upper end of the drain pan 7 to a lower end of the top
frame 5 is an opening dimension he, the dimension of a
long side of the support 9 is a length L, and the dimension
of a short side of the bottom of the support 9 is a length
d. In addition, the inclination of a long side of the support
9 relative to the vertical direction is an angle θ, and the
inclination of the short side of the support 9 relative to
the horizontal direction is an angle α.
[0047] A distance H from the lower end of the top frame
5 to the bottom of the drain pan 7 is expressed by the
sum of the depth hd of the drain pan 7 and the opening
dimension he from the upper end of the drain pan 7 to
the lower end of the top frame 5. To detach the support
9 in the workspace between the outdoor units 100 adja-
cent to each other, first, a lower part of the outdoor unit
100 has to be detached from the support 9. Thus, the
distance H from the lower end of the top frame 5 to the
bottom of the drain pan 7 has to be larger than the length
L of the long side of the support 9. Accordingly, the rela-
tionship between the distance H from the lower end of
the top frame 5 to the bottom of the drain pan 7 and the
length L of the long side of the support 9 is expressed by
an expression (1): 

[0048] On the other hand, in view of the relationship
illustrated in Fig. 14, the opening dimension he from the
upper end of the drain pan 7 to the lower end of the top
frame 5 is expressed by the following expression. 

[0049] Thus, the following relational expression (3)
holds when the expression (2) is substituted into the ex-
pression (1):

[0050] Accordingly, when the drain pan 7 is formed
such that the depth hd of the drain pan 7 satisfies the
expression (3), it is possible to easily detach the support
9 in the workspace between the outdoor units 100 adja-
cent to each other.
[0051] In addition, when the length of the short side of
the bottom of the support 9 is smaller than the length of
a short side of the top of the support 9, the variable d of
the expression (3) can be small. This further facilitates
detachment of the support 9 and enables a size reduction
of the drain pan 7. Furthermore, the supports 9 other than
the detached support 9 are attached to the top frame 5,
and the top frame 5 is thus kept supported by the supports
9. The width of the drain pan 7 in the short-side direction
is set such that a lower end of the support 9 does not
interfere with the upper end of the drain pan 7 during
detachment of the support 9.
[0052] Similarly, the relational expression (3) holds for
the case of detachment of the first heat exchanger 3a or
the second heat exchanger 3b. For example, the depth
hd of the drain pan 7 can be calculated by using the ex-
pression (3) in which the dimension of a long side of the
first heat exchanger 3a is a length L, the dimension of a
short side of the bottom of the first heat exchanger 3a is
a length d, the inclination of a long side of the first heat
exchanger 3a relative to the vertical direction is an angle
θ, and the inclination of the short side of the first heat
exchanger 3a relative to the horizontal direction is an
angle α. Then, when the drain pan 7 is formed such that
the depth hd of the drain pan 7 satisfies the expression
(3), it is possible to easily detach the first heat exchanger
3a in the workspace between the outdoor units 100 ad-
jacent to each other. In addition, when the drain pan 7 is
formed such that the depth hd of the drain pan 7 satisfies
the expression (3), it is possible to easily detach the sec-
ond heat exchanger 3b in the workspace between the
outdoor units 100 adjacent to each other. In this case,
the top frame 5 is kept supported by the supports 9. Thus,
it is possible to replace the first heat exchanger 3a and
the second heat exchanger 3b with the top frame 5 at-
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tached.
[0053] Next, the design panel 10, which is attached
between the first heat exchanger 3a and the second heat
exchanger 3b and which forms some of the contours of
the outdoor unit 100, will be described with reference to
Figs. 1, 17, and 18.
[0054] Fig. 17 is a perspective view illustrating an ex-
ample of the attachment mode of the design panel 10
different from that in the outdoor unit 100 in Fig. 1. Fig.
18 is a perspective view illustrating an example of the
positional relationship between the design panel 10 and
the base 11 when viewed from the inside of the outdoor
unit 100.
[0055] The design panel 10 is formed by a main panel
10a, a sub panel 10b, which is attached to a side of the
main panel 10a, and a drain pan maintenance panel 10c,
which is disposed below the main panel 10a. For exam-
ple, the main panel 10a is formed as a plate-like compo-
nent having a trapezoidal shape whose upper end is long-
er than a lower end thereof. For example, an upper end
of the main panel 10a is attached to the edge surface 5b
of the top frame 5 by screwing or other methods. In the
example of the outdoor unit 100 in Fig. 1, a left end of
the main panel 10a is joined to the sub panel 10b by
screwing or other methods, and a right end of the main
panel 10a is joined to the short-side heat exchange region
3b2 of the second heat exchanger 3b. In the example in
Fig. 17, the right end of the main panel 10a is joined to
the sub panel 10b by screwing or other methods.
[0056] For example, the sub panel 10b is formed as a
plate-like component having a quadrilateral shape. For
example, an upper end of the sub panel 10b is attached
to the edge surface 5b of the top frame 5 by screwing or
other methods. As illustrated in Fig. 18, a lower end of
the sub panel 10b is set on the base 11. In the example
of the outdoor unit 100 in Fig. 1, a left end of the sub
panel 10b is joined to the support 9 by screwing or other
methods. In the example in Fig. 17, a right end of the sub
panel 10b is joined to the support 9 by screwing or other
methods.
[0057] Fig. 19 is an enlarged front view of the part in
Fig. 18 where the drain pan maintenance panel 10c is
attached. The drain pan maintenance panel 10c is dis-
posed to close the opening formed between the main
panel 10a, the sub panel 10b, the base 11, and the short-
side heat exchange region 3b2 of the second heat ex-
changer 3b. As illustrated in Fig. 19, for example, the
drain pan maintenance panel 10c is detachably attached
to the main panel 10a by screwing or other methods.
[0058] Provision of the design panel 10 in the outdoor
unit 100 enables inhibition of so-called short cycling that
airflow blown out from the vent holes of the fan guards
6b is directly taken into the air passage of the outdoor
unit 100 without passing through the heat exchangers 3.
[0059] The first heat exchanger 3a and the second heat
exchanger 3b each having an L shape in Fig. 6 are used
in Fig. 1. Thus, the design panel 10 is formed by three
panels of the main panel 10a, the sub panel 10b, and the

drain pan maintenance panel 10c. In the case in Fig. 1,
the short-side heat exchange region 3b2 of the second
heat exchanger 3b having an L shape is located between
the main panel 10a and the support 9.
[0060] On the other hand, when the second heat ex-
changer 3b having a flat shape in Fig. 5 is used in Fig.
1, there is no region corresponding to the short-side heat
exchange region 3b2 of the second heat exchanger 3b
having an L shape in Figs. 1 and 6. Thus, the space
between the main panel 10a and the support 9 has to be
closed to prevent short cycling of airflow. However, the
space between the left end of the main panel 10a and
the support 9 can be closed with a panel shaped to form
a pair with the sub panel 10b.
[0061] In addition, when the first heat exchanger 3a
having a U shape in Fig. 7 is used in Fig. 1, a heat ex-
change region of the first heat exchanger 3a, the heat
exchange region being not illustrated and being shaped
to form a pair with the short-side heat exchange region
3b2, is formed at the position of the sub panel 10b in Fig.
1. Thus, the design panel 10 is formed by the main panel
10a and the drain pan maintenance panel 10c and does
not include the sub panel 10b.
[0062] As described above, the design panel 10 in-
cludes the main panel 10a and the drain pan mainte-
nance panel 10c. Whether a plurality of sub panels 10b,
one sub panel 10b, or no sub panel 10b is used can be
selected according to the shapes of the first heat ex-
changer 3a and the second heat exchanger 3b. Thus,
the design panel 10 can be formed by combining a plu-
rality of identical panels according to the shapes of the
first heat exchanger 3a and the second heat exchanger
3b. Accordingly, in Embodiment 1, manufacture of the
main panel 10a, the drain pan maintenance panel 10c,
and a plurality of sub panels 10b enables the first heat
exchanger 3a and the second heat exchanger 3b to be
flexibly replaced and thus enables provision of the out-
door unit 100 having a high degree of freedom in design.
[0063] Fig. 20 is a perspective view illustrating the
structure of the drain pan maintenance panel 10c. Fig.
21 is a perspective view illustrating an example of the
attachment mode of the drain pan maintenance panel
10c when viewed from the inside of the outdoor unit 100.
Fig. 22 is a sectional view taken along line A-A in Fig.
19. The drain pan maintenance panel 10c is continuous
with a guide component 12, which is configured to guide,
to the drain pan 7, water droplets flowing from the main
panel 10a and the sub panel 10b to the drain pan main-
tenance panel 10c. The guide component 12 is a plate-
like component inclined from a joint portion 12b, where
the guide component 12 and the drain pan maintenance
panel 10c are joined to each other, toward an end portion
12a. The guide component 12 is attached to the body
surface 11a of the base 11 such that water droplets flow
in the space between the guide component 12 and the
body surface 11a of the base 11. For example, the space
between the guide component 12 and the body surface
11a of the base 11 in which water droplets flow is adjusted
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by changing the joint strength produced by screwing or
other methods. The guide component 12 is inclined from
the joint portion 12b, where the guide component 12 and
the drain pan maintenance panel 10c are joined to each
other, toward the end portion 12a.
[0064] When the drain pan maintenance panel 10c is
provided with the guide component 12, as represented
by solid arrows in Figs. 21 and 22, paths along which
water droplets adhered to an inner surface of the design
panel 10 are guided to the drain pan 7 are formed be-
tween the guide component 12 and the body surface 11a
of the base 11. Water droplets that have dripped from
the guide component 12 pass through the space between
the two attachment plates 11b, which are illustrated in
Fig. 11 and which are disposed to be apart from each
other, and flow out to the drain pan 7. Thus, it is possible
to inhibit the drain pan 7 and the design panel 10 from
being soiled due to water dripping from the design panel
10 or splashes of dripped water. In addition, when the
drain pan maintenance panel 10c is attached, it is pos-
sible to inhibit so-called short cycling that airflow blown
out from the vent holes of the fan guards 6b is directly
taken into the air passage chamber of the outdoor unit
100. Furthermore, when the drain pan maintenance pan-
el 10c is detached, an opening is formed close to the
drain pan 7. Thus, it is possible to facilitate maintenance
such as cleaning of the drain pan 7.

Reference Signs List

[0065] 1: box, 1a: frame, 1b: side wall, 3: heat exchang-
er, 3a: first heat exchanger, 3b: second heat exchanger,
3b1: bent portion, 3b2: short-side heat exchange region,
5: top frame, 5a: setting surface, 5a1: opening, 5b: edge
surface, 5b1: lower edge corner, 5c: fan setting rack, 6:
fan, 6a: bell mouth, 6b: fan guard, 6c: fan body, 7: drain
pan, 7a: heat exchanger setting plate, 7b: hole, 9: sup-
port, 9a: beam, 9b: first attachment component, 9b1: top
frame setting surface, 9b2: top frame attachment surface,
9c: second attachment component, 10: design panel,
10a: main panel, 10b: sub panel, 10c: drain pan mainte-
nance panel, 11: base, 11a: body surface, 11b: attach-
ment plate, 11c: support surface, 12: guide component,
12a: end portion, 12b: joint portion, 100: outdoor unit

Claims

1. An outdoor unit for a refrigeration cycle apparatus,
the outdoor unit comprising:

a heat exchanger having an outer surface in-
clined downward;
a drain pan on which the heat exchanger is set;
a top frame on which a fan is set, the top frame
being disposed at a top of the heat exchanger;
and
a support attached to the drain pan and the top

frame, the support extending between the drain
pan and the top frame.

2. The outdoor unit for a refrigeration cycle apparatus
of claim 1, the outdoor unit further comprising a plu-
rality of supports each of which extending, along the
outer surface of the heat exchanger, between the
drain pan and the top frame.

3. The outdoor unit for a refrigeration cycle apparatus
of claim 1 or 2, wherein the support has an L shape.

4. The outdoor unit for a refrigeration cycle apparatus
of any one of claims 1 to 3, wherein the support is
detachably attached to the drain pan and the top
frame.

5. The outdoor unit for a refrigeration cycle apparatus
of claim 4, wherein when a dimension of a long side
of the support is a length L, a dimension of a short
side of the support is a length d, an inclination of the
long side of the support relative to a vertical direction
is an angle θ, and an inclination of the short side of
the support relative to a horizontal direction is an
angle α, the drain pan is formed such that a depth
hd of the drain pan satisfies an expression of hd > L
3 (1 - cos θ) + d 3 sin α.

6. The outdoor unit for a refrigeration cycle apparatus
of any one of claims 1 to 5, wherein the heat ex-
changer has a flat shape, an L shape, or a U shape.

7.  The outdoor unit for a refrigeration cycle apparatus
of any one of claims 1 to 6, the outdoor unit further
comprising a design panel attached between the
drain pan and the top frame.

8. The outdoor unit for a refrigeration cycle apparatus
of claim 7, wherein the design panel is formed of a
combination of a plurality of panels.

9. The outdoor unit for a refrigeration cycle apparatus
of claim 8, wherein

one of the plurality of panels is a drain pan main-
tenance panel, and
the drain pan maintenance panel is provided
with a guide component configured to guide, to
the drain pan, water droplets adhered to an inner
surface of the drain pan maintenance panel.
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