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(54) Outdoor unit of air-conditioning apparatus

(57) [Object] An object is to provide an outdoor unit
of an air-conditioning apparatus, which has high heat ex-
change efficiency.

[Solution] An outdoor unit 1 includes a left side panel
4 configured to form a left side of a housing 1 A and to
partially extend to the front of the housing 1A, and a front
left panel 2 configured to form the front of the housing
1A together with the part of the left side panel 4. An end

portion of the front left panel 2 is connected, at the front
of the housing 1A, to an end portion of the left side panel
4. The left side panel 4 is provided with air inlets 11a in
an area that forms the left side of the housing 1A. A metal
sheet 13 is interposed between a front end portion of a
heat exchanger 12b and the connection between the end
portion of the front left panel 2 and the end portion of the
left side panel 4. Thus, the metal sheet 13 secures the
heat exchanger 12b to the front left panel 2.
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Description

[Technical Field]

[0001] The present invention relates to an outdoor unit
of an air-conditioning apparatus.

[Background Art]

[0002] In recent years, high-performance and high-ca-
pacity separate-type air-conditioning apparatuses have
become widespread significantly. For effective use of in-
stallation space, an outdoor unit of such a separate-type
air-conditioning apparatus includes a heat exchanger
formed into an L-shape to fit the housing.
Conventionally, in an outdoor unit of this type, for exam-
ple, a raised piece on the left side of the housing of the
outdoor unit is engaged with a notch in an end plate at
the front of an L-shaped heat exchanger, and thus the
heat exchanger is secured on the left side of the housing
(see, e.g., Patent Literature 1).

[Citation List]

[Patent Literature]

[0003]

[Patent Literature 1] Japanese Unexamined Utility
Model Registration Application Publication No.
5-3822 (Abstract, Fig. 2)

[Summary of Invention]

[Technical Problem]

[0004] An outdoor unit described in Patent Literature
1 has a configuration in which a raised piece on the left
side of the housing of the outdoor unit is engaged with a
notch in an end plate at the front of an L-shaped heat
exchanger, and thus the heat exchanger is secured on
the left side of the housing. In this configuration, the left
side of the housing needs to have, for example, a circular
hole for securing the end plate of the heat exchanger.
Since this requires an area for forming the circular hole
on the left side of the housing, it is difficult to provide
ventilation slots in the vicinity of this area. In the entire
area of the left side of the housing, an area available for
forming ventilation slots (air inlets) is limited. This results
in degradation of heat exchange efficiency.
[0005] The present invention has been made to solve
the problems describe above. An object of the present
invention is to provide an outdoor unit of an air-condition-
ing apparatus, which includes a heat exchanger having
high heat exchange efficiency.

[Solution to Problem]

[0006] An outdoor unit of an air-conditioning apparatus
according to the present invention includes a housing
having a substantially rectangular parallelepiped shape;
at least one heat exchanger formed into a substantially
L-shape, the heat exchanger being disposed along the
inside of one side of the housing and along the inside of
the rear of the housing; and a securing member config-
ured to secure the heat exchanger to the housing. The
housing includes a side panel configured to form the one
side of the housing and to partially extend to the front of
the housing, and a front panel configured to form the front
of the housing together with the part of the side panel.
An end portion of the front panel is connected, at the front
of the housing, to an end portion of the side panel. The
side panel is provided with a plurality of air inlets in an
area that forms the one side of the housing. The securing
member is interposed between a front end portion of the
heat exchanger and the connection between the end por-
tion of the front panel and the end portion of the side
panel, and thereby secures the heat exchanger to the
front panel.

[Advantageous Effects of Invention]

[0007] In the outdoor unit of the air-conditioning appa-
ratus according to the present invention, an end portion
of the front panel is connected, at the front of the housing,
to an end portion of the side panel. The securing member
is interposed between a front end portion of the heat ex-
changer and the connection between the end portion of
the front panel and the end portion of the side panel, and
thereby secures the heat exchanger to the front panel.
Therefore, it is possible to provide a larger area for air
inlets in the side panel and achieve higher heat exchange
efficiency than before.

[Brief Description of Drawings]

[0008]

[Fig. 1] Fig. 1 is a perspective view of an outdoor unit
of an air-conditioning apparatus according to Em-
bodiment 1 of the present invention, as viewed from
the front left of the outdoor unit.
[Fig. 2] Fig. 2 is a perspective view of the outdoor
unit of the air-conditioning apparatus according to
Embodiment 1 of the present invention, as viewed
from the rear left of the outdoor unit.
[Fig. 3] Fig. 3 is a plan view of a housing according
to Embodiment 1 of the present invention, with a top
panel of the housing removed.
[Fig. 4] Fig. 4 is a plan view of a housing according
to a modification of Embodiment 1 of the present
invention illustrated in Fig. 3, with a top panel of the
housing removed.
[Fig. 5] Fig. 5 is a perspective view of an outdoor unit
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of an air-conditioning apparatus according to Em-
bodiment 2 of the present invention, as viewed from
the front left of the outdoor unit.
[Fig. 6] Fig. 6 is a plan view of a housing according
to Embodiment 2 of the present invention, with a top
panel of the housing removed.

[Description of Embodiments]

Embodiment 1

[0009] Fig. 1 is a perspective view of an outdoor unit
of an air-conditioning apparatus according to Embodi-
ment 1 of the present invention, as viewed from the front
left of the outdoor unit. Fig. 2 is a perspective view of the
outdoor unit of the air-conditioning apparatus according
to Embodiment 1 of the present invention, as viewed from
the rear left of the outdoor unit.
As illustrated in Fig. 1 and Fig. 2, a housing 1A of an
outdoor unit 1 includes a front left panel 2, a front right
panel 3, a left side panel 4, a rear left panel 5, a rear right
panel 6, a top panel 7, and a bottom panel (not shown).
The left side panel 4 forms a left side of the housing 1A
and extends partially to the front of the housing 1A. The
front left panel 2 forms the front of the housing 1A together
with the part of the left side panel 4. An end portion of
the front left panel 2 is connected, at the front of the hous-
ing 1A, to an end portion of the left side panel 4 (described
in detail below with reference to Fig. 3). The left side
panel 4 is provided with a plurality of air inlets 11a in an
area that forms the left side of the housing 1A. The rear
left panel 5 and the rear right panel 6 form the rear of the
housing 1A. The rear right panel 6 forms a part of the
rear of the housing 1A and a right side of the housing 1A.
[0010] Fig. 3 is a plan view of a housing according to
Embodiment 1 of the present invention, with a top panel
of the housing removed.
As illustrated in Fig. 3, the housing 1A includes a heat
exchanger 12a and a heat exchanger 12b. The heat ex-
changers 12a and 12b are formed into a substantially L-
shape and disposed along the rear and the left side of
the housing 1A. The heat exchangers 12a and 12b are
secured to each other, for example, with a band. An end
portion of the heat exchanger 12b (adjacent to the front
of the housing 1A) is located closer to the front of the
housing 1A than an end portion of the heat exchanger
12a (adjacent to the front of the housing 1A) is.
The heat exchanger 12b is secured to the front left panel
2, with a metal sheet 13 interposed therebetween. The
metal sheet 13 has a first end portion 13a adjacent to the
front of the housing 1A, and a second end portion 13b
adjacent to the rear of the housing 1A. The first end por-
tion 13a is secured at the front of the housing 1A. The
second end portion 13b is secured at the end portion of
the heat exchanger 12b (adjacent to the front of the hous-
ing 1A).
A first position 15 is a position at which the end portion
of the left side panel 4 (i.e., the end portion forming a part

of the front of the housing 1A) is connected to the end
portion of the front left panel 2 (i.e., the end portion ad-
jacent to the left side of the housing 1A). A second posi-
tion 16 is a position at which the first end portion 13a is
secured at the front of the housing 1A. The first position
15 and the second position 16 substantially coincide in
plan view but differ in height. Note that the end portion
of the left side panel 4 and the end portion of the front
left panel 2 overlap and are connected to each other in
their overlapping region.
[0011] Fig. 4 is a plan view of a housing according to
a modification of Embodiment 1 of the present invention
illustrated in Fig. 3, with a top panel of the housing re-
moved.
In the housing 1A illustrated in Fig. 4, a heat exchanger
12c is added to the heat exchangers 12a and 12b illus-
trated in Fig. 3. As illustrated, the heat exchanger 12c is
disposed inside the heat exchanger 12b. An end portion
of the heat exchanger 12c (adjacent to the front of the
housing 1A) is closer to the front of the housing 1A than
the end portion of the heat exchanger 12b (adjacent to
the front of the housing 1A) is.
As illustrated in Fig. 4, a metal sheet 14 for securing the
heat exchanger 12c differs in shape from the metal sheet
13 illustrated in Fig. 3. The heat exchanger 12b is secured
to the second end portion 13b of the metal sheet 13 in
Fig. 3, whereas the heat exchanger 12c is secured to a
second end portion 14b of the metal sheet 14 in Fig. 4.
A first end portion 14a of the metal sheet 14 in Fig. 4 is
secured at the second position 16, that is, at the same
position as the first end portion 13a of the metal sheet
13 in Fig. 3.
[0012] As described above, in the outdoor unit 1 of the
air-conditioning apparatus according to Embodiment 1,
the front left panel 2 is connected to the left side panel 4
at the first position 15 at the front of the housing 1A. The
first end portion 13a (or first end portion 14a) secures the
heat exchanger 12b (or heat exchanger 12c) to the front
left panel 2 at the second position 16 that coincides with
the first position 15 in plan view. That is, the heat ex-
changer 12b (or heat exchanger 12c) is secured, not on
the left side of the housing 1A, but at the point of con-
nection at the front of the housing 1A. Thus, since there
are no components etc. that may prevent formation of
the air inlets 11a in the left side panel 4, it is possible to
provide a larger area for forming air inlets and achieve
higher heat exchange efficiency than before. Additional-
ly, since the heat exchanger 12b (or heat exchanger 12c)
is configured to be secured at the front of the housing
1A, it is possible to extend the heat exchanger 12b (or
heat exchanger 12c) to the front of the outdoor unit 1 and
increase the efficiency of heat exchange of the heat ex-
changers 12a, 12b, and 12c with air drawn through the
air inlets 11a in the left side panel 4 into the housing 1A.
[0013] In the outdoor unit 1 of the air-conditioning ap-
paratus according to Embodiment 1 of the present inven-
tion, any number of heat exchangers can be secured at
the same position at the front of the housing 1A by varying
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the shape of the metal sheet 13 (or metal sheet 14). That
is, the housing 1A with the same shape can be used
regardless of the number of heat exchangers included in
the housing 1A.
[0014] Although the housing 1A includes two or three
heat exchangers in Embodiment 1 of the present inven-
tion, the number of heat exchangers is not limited to this.
[0015] Although Embodiment 1 of the present inven-
tion describes the metal sheet 13 (or metal sheet 14) as
a securing member of the present invention, the shape
of the securing member is not limited to this, and may be
modified as necessary.
[0016] In Embodiment 1 of the present invention, the
left side panel 4 forms the left side of the housing 1A and
partially extends to the front of the housing 1A. However,
the present invention is not limited to this. For example,
the left side panel 4 may be formed into a substantially
U-shape such that it forms the left side of the housing
1A, partially extends to the front of the housing 1A, and
forms at least a part of the rear of the housing 1A. This
can reduce the number of components and simplify the
assembly process.
[0017]  In Embodiment 1 of the present invention, the
air inlets 11a have the shape illustrated in Fig. 1. How-
ever, the shape of the air inlets 11a is not limited to this
and may be determined appropriately.
[0018] In Embodiment 1 of the present invention, the
front end portions of air inlets 11a closest to the front of
the housing 1A may be closer to the front of the housing
1A, in side view, than the end portion of the heat exchang-
er 12b (or heat exchanger 12c) adjacent to the front of
the housing 1A is. With this configuration, it is possible
to further increase the heat exchange efficiency of the
heat exchangers 12a, 12b, and 12c.

Embodiment 2

[0019] Fig. 5 is a perspective view of an outdoor unit
of an air-conditioning apparatus according to Embodi-
ment 2 of the present invention, as viewed from the front
left of the outdoor unit. In Embodiment 2, unlike in Em-
bodiment 1, there are a left-side front panel 8 and a left-
side rear panel 9 spaced apart on the left side of the
housing 1A. The left-side front panel 8 corresponds to a
first side panel of the present invention, and the left-side
rear panel 9 corresponds to a second side panel of the
present invention.
The left-side front panel 8 forms a part of the left side of
the housing 1A and partially extends to the front of the
housing 1A. The left-side rear panel 9 is disposed closer
to the rear of the housing 1A than the left-side front panel
8 is, and forms a part of the left side of the housing 1A.
The end portion of the front left panel 2 is connected at
the front of the housing 1A to an end portion of the left-
side front panel 8, in the same manner as that in the
example illustrated in Fig. 4. Each of the left-side front
panel 8 and the left-side rear panel 9 is provided with a
plurality of air inlets 11a. There is an opening between

the left-side front panel 8 and the left-side rear panel 9.
This opening serves as an air inlet 11b.
[0020]  Fig. 6 is a plan view of the outdoor unit 1 of Fig.
5, with a top panel removed. Although the left side of the
housing 1A in Fig. 4 is formed by the left side panel 4,
the left side of the housing 1A in Fig. 6 is formed by two
components, the left-side front panel 8 and the left-side
rear panel 9. The other configurations illustrated in Fig.
6 are the same as those illustrated in Fig. 4.
[0021] As described above, in the outdoor unit 1 of the
air-conditioning apparatus according to Embodiment 2,
the left-side front panel 8 and the left-side rear panel 9
are disposed on the left side of the housing 1A. Each of
the left-side front panel 8 and the left-side rear panel 9
is provided with air inlets 11a. There is the air inlet 11b
between the left-side front panel 8 and the left-side rear
panel 9. Therefore, in the outdoor unit 1 of the air-condi-
tioning apparatus according to Embodiment 2, as com-
pared to the outdoor unit 1 of the air-conditioning appa-
ratus according to Embodiment 1, a larger amount of air
flows into the housing 1A from the left side of the housing
1A and higher heat exchange efficiency can be achieved.

[Reference Signs List]

[0022] 1: outdoor unit, 1A: housing, 2: front left panel,
3: front right panel, 4: left side panel, 5: rear left panel,
6: rear right panel, 7: top panel, 8: left-side front panel,
9: left-side rear panel, 11a, 11b: air inlet, 12a, 12b, 12c:
heat exchanger, 13, 14: metal sheet, 13a, 14a: first end
portion, 13b, 14b: second end portion, 15: first position,
16: second position

Claims

1. An outdoor unit (1) of an air-conditioning apparatus,
comprising:

a housing (1A) having a substantially rectangu-
lar parallelepiped shape;
at least one heat exchanger (12) formed into a
substantially L-shape, the heat exchanger (12)
being disposed along the inside of one side of
the housing (1A) and along the inside of the rear
of the housing (1A); and
a securing member (13, 14) configured to secure
the heat exchanger (12) to the housing (1A),
wherein the housing (1A) includes
a side panel configured to form the one side of
the housing (1A) and to partially extend to the
front of the housing (1A), and
a front panel configured to form the front of the
housing (1A) together with the part of the side
panel;
an end portion (13a, 14a) of the front panel is
connected, at the front of the housing (1A), to
an end portion (13a, 14a) of the side panel;
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the side panel is provided with a plurality of air
inlets (11) in an area that forms the one side of
the housing (1A); and
the securing member (13, 14) is interposed be-
tween a front end portion (13b, 14b) of the heat
exchanger (12) and the connection between the
end portion (13a, 14a) of the front panel and the
end portion (13a, 14a) of the side panel, and
thereby secures the heat exchanger (12) to the
front panel.

2. The outdoor unit (1) of the air-conditioning apparatus
of claim 1, wherein the end portion (13a, 14a) of the
front panel is connected to the end portion (13a, 14a)
of the side panel, with the end portion (13a, 14a) of
the front panel overlapping with the end portion (13a,
14a) of the side panel; and
the securing member (13, 14) secures the heat ex-
changer (12) to the front panel at substantially the
same position, in plan view, as the position of the
connection between the end portion (13a, 14a) of
the front panel and the end portion (13a, 14a) of the
side panel.

3. An outdoor unit (1) of an air-conditioning apparatus,
comprising:

a housing (1A) having a substantially rectangu-
lar parallelepiped shape;
at least one heat exchanger (12) formed into a
substantially L-shape, the heat exchanger (12)
being disposed along the inside of one side of
the housing (1A) and along the inside of the rear
of the housing (1A); and
a securing member (13, 14) configured to secure
the heat exchanger (12) to the housing (1A),
wherein the housing (1A) includes
a first side panel (8) configured to form a part of
the one side of the housing (1A) and to partially
extend to the front of the housing (1A),
a second side panel (9) disposed closer to the
rear of the housing (1A) than the first side panel
(8) is, the second side panel (9) being configured
to form at least a part of the one side of the hous-
ing (1A), and
a front panel configured to form the front of the
housing (1A) together with the part of the first
side panel (8);
an end portion (14a) of the front panel is con-
nected, at the front of the housing (1A), to an
end portion (14a) of the first side panel (8);
an air inlet (11) is formed between the first side
panel (8) and the second side panel (9); and
the securing member (13, 14) is interposed be-
tween a front end portion (14b) of the heat ex-
changer (12) and the connection between the
end portion (14a) of the front panel and the end
portion (14a) of the first side panel (8), and there-

by secures the heat exchanger (12) to the front
panel.

4. The outdoor unit (1) of the air-conditioning apparatus
of claim 3, wherein the end portion (14a) of the front
panel is connected to the end portion (14a) of the
first side panel (8), with the end portion (14a) of the
front panel overlapping with the end portion (14a) of
the first side panel (8); and
the securing member (13, 14) secures the heat ex-
changer (12) to the front panel at substantially the
same position, in plan view, as the position of the
connection between the end portion (14a) of the front
panel and the end portion (14a) of the first side panel
(8).

5. The outdoor unit (1) of the air-conditioning apparatus
of any one of claims 1 to 4, wherein the heat ex-
changer (12) is provided in plurality;
the plurality of heat exchangers (12) are arranged
side by side;
the securing member (13, 14) is interposed between
the end portion (13a, 14a) of the front panel and a
front end portion (13b, 14b) of the heat exchanger
(12) closest to the front of the housing (1A), and
thereby secures the heat exchanger (12) to the front
panel; and
the position at which the heat exchanger (12) is se-
cured by the securing member (13, 14) at the front
of the housing (1A) is the same regardless of the
number of heat exchangers (12).

6. The outdoor unit (1) of the air-conditioning apparatus
of any one of claims 1, 2, and 5 when dependent on
claim 1 or 2, wherein the side panel is provided with
a plurality of air inlets (11); and
a front end portion of one air inlet (11) closest to the
front of the housing (1A) is closer to the front of the
housing (1A), in side view, than a front end portion
(13b, 14b) of the heat exchanger (12) closest to the
front of the housing (1A) is.

7. The outdoor unit (1) of the air-conditioning apparatus
of any one of claims 3, 4, and 5 when dependent on
claim 3 or 4, wherein the first side panel (8) is pro-
vided with a plurality of air inlets (11); and
a front end portion of one air inlet (11) closest to the
front of the housing (1A) is closer to the front of the
housing (1A), in side view, than a front end portion
(14b) of the heat exchanger (12) closest to the front
of the housing (1A) is.
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