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(54) OUTDOOR UNIT FOR AIR CONDITIONING DEVICE

(57) Aiming at providing an outdoor unit for an
air-conditioning apparatus, which facilitates work for tem-
porarily fixing a fan guard to a main body of the outdoor
unit, and improves workability when the fan guard is to
be fixed to the main body of the outdoor unit with bolts.
Provided is an outdoor unit for an air-conditioning appa-
ratus, including: a casing having an opening portion of
an air passage formed in a front panel; and a fan guard,
which includes a plurality of vertical rails and a plurality
of horizontal rails that are combined with each other, and
is configured to cover the opening portion. The fan guard
includes: an upper locking portion formed on an upper
end portion of a vertical rail at one position at a center
portion among the vertical rails, or formed on each of
upper end portions of at least two vertical rails located
so as to be separated away from each other in a
right-and-left direction of the casing among the vertical
rails; and lower locking portions formed on lower end
portions of a plurality of vertical rails located so as to be
separated away from each other in the right-and-left di-
rection of the casing among the vertical rails. The upper
locking portion is formed by bending the upper end por-
tion toward the casing so as to be inclined in a downward
direction. The lower locking portions are formed by bend-
ing the lower end portions toward the casing, and low-
er-locking-portion distal end portions being portions on
distal ends of the lower locking portions are bent so that
the distal ends are directed in the downward direction.
The front panel has: an upper temporary fixing hole con-

figured to receive the upper locking portion to be inserted
thereinto and restrict movement of the fan guard in a
forward direction; and lower temporary fixing holes con-
figured to receive the lower locking portions to be inserted
thereinto and restrict movement of the fan guard in the
forward direction and the downward direction.
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Description

Technical Field

[0001] The present invention relates to an outdoor unit
for an air-conditioning apparatus, and more particularly,
to a fixing structure of a fan guard, which is provided at
an air-outlet opening portion of an air passage for sending
air.

Background Art

[0002] Hitherto, there has been disclosed an outdoor
unit for an air-conditioning apparatus including a fan
guard configured to cover an air-outlet opening portion
of an air passage for sending air (see, for example, Patent
Literature 1). The fan guard is provided, for example, so
as to prevent a user from touching a rotating fan through
the air-outlet opening portion.
[0003] According to Patent Literature 1, the outdoor
unit includes: a front panel having an opening portion;
eaves having first protrusions and being mounted to the
front panel above the opening portion; and a fan guard
mounted to the front panel. Under a state in which the
eaves are mounted to the front panel, the first protrusions
engage with a part of the fan guard to restrict downward
movement of the fan guard. Further, the eaves have sec-
ond protrusions that protrude toward a front side, and the
fan guard is mounted to the front panel under a state in
which the second protrusions are held in abutment with
the fan guard so that a pressure toward the front side is
applied to the fan guard. The fan guard is fixed in the
following manner. A horizontal rail provided at an upper
portion of the fan guard is caught on the first protrusions
of the eaves. Bolts are inserted through bolt insertion
holes formed in a lower portion of the fan guard, and are
fastened to the front panel.

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2015-34659 (Fig. 2)

Summary of Invention

Technical Problem

[0005] However, in the outdoor unit of Patent Literature
1, in order to perform temporary fixing before the fan
guard is fixed with bolts, distal ends of vertical rails at the
upper portion of the fan guard are inserted through tem-
porary fixing holes of the front panel, and the horizontal
rail provided at the upper portion of the fan guard is caught
on the first protrusions formed on the eaves while the fan
guard is held so as not to move toward the front. In this
manner, the fan guard is temporarily fixed so as not to

move downward. That is, it is required to provide a sep-
arate component such as the eaves so as to temporarily
fix the fan guard. As a result, the outdoor unit of Patent
Literature 1 requires a step of mounting the separate
component, and there is a problem that the number of
assembly steps is increased. Further, the distal ends of
the vertical rails at the upper portion of the fan guard
extend upward, and are inserted into the temporary fixing
holes from below, and the horizontal rail of the fan guard
is caught on the first protrusions from above. There is a
problem that such structures cause also temporary fixing
work to be difficult.
[0006] Further, after the fan guard is the temporarily
fixed, it is required to fasten bolts. The outdoor unit of
Patent Literature 1 has the bolt insertion holes at the low-
er portion of the fan guard, and hence bolt-fixing positions
are located at a lower portion of the outdoor unit. There-
fore, there is a problem that, when bolt fastening work is
to be performed, an operator cannot visually recognize
screw holes unless the operator stoops down so as to
perform work, and hence workability is poor.
[0007] The present invention has been made to solve
the problems mentioned above, and an object thereof is
to provide an outdoor unit for an air-conditioning appa-
ratus, which facilitates work for temporarily fixing a fan
guard to a main body of the outdoor unit, and improves
workability when the fan guard is to be fixed to the main
body of the outdoor unit with bolts.

Solution to Problem

[0008] According to one embodiment of the present
invention, there is provided an outdoor unit for an air-
conditioning apparatus, comprising: a casing having an
opening portion of an air passage formed in a front panel;
and a fan guard, including a plurality of vertical rails and
a plurality of horizontal rails that are combined with each
other, and being configured to cover the opening portion,
wherein the fan guard includes: an upper locking portion
formed on an upper end portion of a vertical rail at one
position at a center portion among the vertical rails, or
formed on each of upper end portions of at least two
vertical rails located so as to be separated away from
each other in a right-and-left direction of the casing
among the vertical rails; and lower locking portions
formed on lower end portions of a plurality of vertical rails
located so as to be separated away from each other in
the right-and-left direction of the casing among the ver-
tical rails, wherein the upper locking portion is formed by
bending the upper end portion toward the casing so as
to be inclined in a downward direction, wherein the lower
locking portions are formed by bending the lower end
portions toward the casing, and lower-locking-portion
distal end portions being portions on distal ends of the
lower locking portions are bent so that the distal ends are
directed in the downward direction, and wherein the front
panel has: an upper temporary fixing hole configured to
receive the upper locking portion to be inserted thereinto
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and restrict movement of the fan guard in a forward di-
rection; and a lower temporary fixing holes configured to
receive the lower locking portions to be inserted thereinto
and restrict movement of the fan guard in the forward
direction and the downward direction.

Advantageous Effects of Invention

[0009] In the outdoor unit for an air-conditioning appa-
ratus according to one embodiment of the present inven-
tion, with the above-mentioned configuration, the fan
guard can be temporarily fixed by inserting the lower lock-
ing portions of the fan guard into the lower temporary
fixing holes of the casing and thereafter inserting the up-
per locking portions into the upper temporary fixing hole.
Thus, work can be easily performed, and the fan guard
can be temporarily fixed to the casing in a stabilized man-
ner. Further, the lower locking portions are inserted into
the lower temporary fixing holes of the casing so as to
be fixed. Thus, bolt-fixing positions of the fan guard can
be set to an upper portion of the casing at which work is
easily performed, rather than a lower portion of the cas-
ing.

Brief Description of Drawings

[0010]

Fig. 1 is a perspective view of an outdoor unit for an
air-conditioning apparatus according to Embodi-
ment 1 of the present invention.
Fig. 2 is a perspective view illustrating a state in
which a fan guard of the outdoor unit illustrated in
Fig. 1 is removed.
Fig. 3 is an explanatory view of a vertical cross sec-
tion including a center axis of a fan in Fig. 1.
Fig. 4 is an enlarged view of the portion A in Fig. 2.
Fig. 5 is an enlarged view of the portion B in Fig. 2.
Fig. 6 is a perspective view of the fan guard in Fig. 1.
Fig. 7 is an enlarged view illustrating a periphery of
a lower locking portion of the fan guard of the outdoor
unit in Embodiment 1 of the present invention.
Fig. 8 is an explanatory view of a cross section taken
along line C-C in Fig. 7.
Fig. 9 is an enlarged view illustrating a periphery of
an upper locking portion of the fan guard of the out-
door unit in Embodiment 1 of the present invention.
Fig. 10 is an explanatory view of a cross section tak-
en along line D-D in Fig. 9.

Description of Embodiments

Embodiment 1

[0011] Now, an outdoor unit 100 for an air-conditioning
apparatus according to an embodiment of the present
invention is described. Note that, the embodiment illus-
trated in the drawings is merely an example, and should

not be construed as limiting the scope of the present in-
vention. Further, in the respective drawings, components
denoted by the same reference symbols are the same
or corresponding components. This applies throughout
the entire specification. Still further, in the following draw-
ings, the size relationship among the components often
differs from the actual relationship.

<Overall Configuration of Outdoor Unit 100>

[0012] Fig. 1 is a perspective view of an outdoor unit
100 for an air-conditioning apparatus according to Em-
bodiment 1 of the present invention. Fig. 2 is a perspec-
tive view illustrating a state in which a fan guard 5 of the
outdoor unit 100 illustrated in Fig. 1 is removed. Fig. 3 is
an explanatory view of a vertical cross section including
a central axis of a fan in Fig. 1.
[0013] The outdoor unit 100 includes, for example, a
substantially cuboid casing 10. That is, as illustrated in
Fig. 1, the outdoor unit 100 includes a front panel 1, a
side panel 2, and a top panel 3. The front panel 1 forms
a front surface of the casing 10 of the outdoor unit 100.
The side panel 2 forms a side surface of the casing 10.
The top panel 3 forms a top surface of the casing 10.
Further, the outdoor unit 100 includes a rear panel 6 form-
ing a rear surface and a side surface, which is opposed
to the side panel 2, of the casing 10. The rear panel 6
has an air inlet 6a for taking air into the outdoor unit 100.
The front panel 1 of the outdoor unit 100 has an opening
portion 1a for discharging air to an outside. A front surface
of the opening portion 1a is covered with the fan guard
5 from an outer side of the casing 10. The configuration
of the casing 10 of the outdoor unit 100 is not limited to
the configuration described above, and may suitably be
changed. The panels such as the front panel 1 forming
the casing 10 of the outdoor unit 100 may be integrally
formed in combination. Further, each panel may further
be formed of a plurality of separate panels. In the follow-
ing description, a side on which the front panel 1 of the
casing 10 is arranged is referred to as "front side". A side
closer to the rear panel 6 that is opposed to the front
panel 1 in the casing 10 is referred to as "rear side". Right
and left directions of the front panel 1 of the casing 10
are referred to as "right side" and "left side", respectively.
Further, a side closer to the top panel 3 of the casing 10
is referred to as "upper side". A side on which a surface
of the casing 10, which is opposed to the top panel 3, is
located is referred to as "lower side".
[0014] As illustrated in Fig. 3, a fan 4 is installed inside
the opening portion 1a of the front panel 1. A motor 8 is
mounted to a central portion of the fan 4. The motor 8 is
mounted to a fixing member 7 installed inside the casing
10. A heat exchanger 15 is arranged on a part closer to
the rear panel 6 of the fan 4 and the motor 8. An air inlet
6a of the rear panel 6 is opened along the heat exchanger
15. When the fan 4 is driven to rotate by the motor 8,
outdoor air flows in through the air inlet 6a, and is guided
to the inside from the rear surface side of the casing 10.
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Then, the air having exchanged heat with refrigerant by
the heat exchanger 15 is blown out from the opening
portion 1a.

<Configuration of Front Panel 1>

[0015] As illustrated in Fig. 2, at a central portion of the
front panel 1, there is formed the opening portion 1a for
allowing the air having exchanged heat to blow out. A
rectangular recess is formed in a periphery of the opening
portion 1a as viewed from the front surface side of the
casing 10, and the recess serves as a fan-guard mount-
ing portion 1d. The fan guard 5 is mounted to an inner
side of the fan-guard mounting portion 1d. Upper tempo-
rary fixing holes 1b for temporarily fixing the fan guard 5
are formed at two positions on upper right and left sides
relative to the opening portion 1a when seeing the front
panel 1 ahead. Further, lower temporary fixing holes 1c
are formed at two positions on lower right and left sides
relative to the opening portion 1a. The upper temporary
fixing holes 1b and the lower temporary fixing holes 1c
are formed at positions bilaterally symmetrical to each
other relative to the center of the opening portion 1a.
Further, bolt holes 1e are formed in the vicinities of the
upper temporary fixing holes 1b, respectively. The bolt
holes 1e are located on right and left outer sides of the
upper temporary fixing holes 1b relative to the opening
portion 1a as the center.
[0016] Fig. 4 is an enlarged view of the portion A in Fig.
2. Fig. 4 is an enlarged illustration of a periphery of the
upper temporary fixing hole 1b on an upper right side
when seeing the front panel 1 of the casing 10 ahead. A
periphery of the upper temporary fixing hole 1b on an
upper left when seeing the front panel 1 of the casing 10
ahead corresponds to a structure formed so as to be
bilaterally symmetrical to the structure of the periphery
of the upper temporary fixing hole 1b in Fig. 4. The upper
temporary fixing hole 1b is opened in a direction perpen-
dicular to a front surface 1h of the front panel 1, that is,
opened so as to be directed toward the front side of the
casing 10. A curved surface 1f is formed on an edge
portion 1g of the upper temporary fixing hole 1b, and is
smoothly continued to the front surface 1h of the front
panel 1. Further, a cylindrical portion 1k is formed on the
edge portion 1g of the upper temporary fixing hole 1b.
The cylindrical portion 1k is upright from the front surface
toward the inner side of the casing 10. In Embodiment
1, the front panel 1 is formed, for example, through plastic
deformation of a sheet metal. The upper temporary fixing
holes 1b in the front panel 1 are formed, for example, by
burring.
[0017] The bolt hole 1e is formed on a lower right side
of the upper temporary fixing hole 1b. The bolt hole 1e
is also opened so as to be directed toward the front side
of the casing 10. Further, a protruding portion 1m is
formed so as to surround the bolt hole 1e. The protruding
portion 1m is formed, for example, through press forming
of the front surface 1h of the front panel 1.

[0018] Fig. 5 is an enlarged view of the portion B in Fig.
2. Fig. 5 is an enlarged illustration of a periphery of the
lower temporary fixing hole 1c on a lower right side when
seeing the front panel 1 of the casing 10 ahead. A pe-
riphery of the lower temporary fixing hole 1c on a lower
left side when seeing the front panel 1 of the casing 10
ahead corresponds to a structure formed so as to be
bilaterally symmetrical to the structure of the periphery
of the lower temporary fixing hole 1c in Fig. 5. The lower
temporary fixing hole 1c is formed so as to be opened at
a lower end portion of a groove 1n, which is formed in
the front surface 1h of the front panel and is elongated
in an up-and-down direction of the casing 10. With this
configuration, a lower edge portion 1p located on a lower
side of the lower temporary fixing hole 1c is located on
the front side relative to an upper edge portion 1q located
on an upper side of the lower temporary fixing hole 1c.
That is, the lower edge portion 1p is located on the front
side of the casing 10 relative to the upper edge portion
1q, and the upper edge portion 1q is located on the inner
side of the casing 10, that is, the rear side relative to the
lower edge portion 1p. Therefore, the lower temporary
fixing hole 1c is a hole opened so as to be directed in an
upward direction of the casing 10.

<Configuration of Fan Guard 5>

[0019] Fig. 6 is a perspective view of the fan guard 5
in Fig. 1. As illustrated in Fig. 6, the fan guard 5 includes
horizontal rails 5a and vertical rails 5b that are combined
with each other. The horizontal rails 5a and the vertical
rails 5b are each formed of, for example, a wire member.
A plurality of horizontal rails 5a are arranged in the up-
and-down direction of the casing 10 at predetermined
intervals, and each are a rail provided so as to extend in
the right-and-left direction of the casing 10. A plurality of
vertical rails 5b are arranged in the right-and-left direction
of the casing 10 at predetermined intervals, and each are
a rail provided so as to extend in the up-and-down direc-
tion of the casing 10. That is, the horizontal rails 5a and
the vertical rails 5b are provided so as to intersect with
each other in directions orthogonal to each other. The
fan guard 5 includes first vertical rails 5b1 and second
vertical rails 5b2. The first vertical rails 5b1 are arranged
at two positions separated away from each other in the
right-and-left direction of the casing 10. Upper end por-
tions 5b9 of the first vertical rails 5b1 are bent toward the
casing 10 to form upper locking portions 5b4. Under a
state in which the fan guard 5 is mounted to the front
panel 1, the upper locking portions 5b4 are inserted into
the upper temporary fixing holes 1b of the front panel 1.
[0020] The second vertical rails 5b2 are also arranged
at two positions separated away from each other in the
right-and-left direction of the casing 10. Upper end por-
tions 5b9 of the second vertical rails 5b2 are bent toward
the casing 10. Distal end portions of the upper end por-
tions 5b9 of the second vertical rails 5b2 each have a
bolt insertion portion 5b6 which is formed by bending the

5 6 



EP 3 524 894 A1

5

5

10

15

20

25

30

35

40

45

50

55

wire member into a circular shape. The bolt insertion por-
tions 5b6 each have a hole opened in a front-and-rear
direction of the casing 10 so that a bolt can be inserted
in the front-and-rear direction of the casing 10.
[0021] Further, lower end portions 5b7 of the second
vertical rails 5b2 are bent toward the casing 10, and low-
er-locking-portion distal end portions 5b10 being portions
on further distal ends of the lower end portions 5b7 are
bent in a downward direction to form lower locking por-
tions 5b5. Under the state in which the fan guard 5 is
mounted to the front panel 1, the lower locking portions
5b5 are inserted into the lower temporary fixing holes 1c
of the front panel 1. The bolt insertion portion 5b6 and
the lower locking portion 5b5 are formed on each of the
second vertical rails 5b2. However, the bolt insertion por-
tion 5b6 and the lower locking portion 5b5 may be formed
on vertical rails 5b different from each other.
[0022] Further, the fan guard 5 includes third vertical
rails 5b3. The third vertical rails 5b3 are arranged at two
positions separated away from each other in the right-
and-left direction of the casing 10. The third vertical rails
5b3 are arranged on the central side relative to the first
vertical rails 5b1 and the second vertical rails 5b2, that
is, arranged closer to the center of the fan 4. An upper
end portion 5b9 and a lower end portion 5b7 of each of
the third vertical rails 5b3 are bent toward the casing 10,
and distal ends of the upper end portion 5b9 and the
lower end portion 5b7 are directed so as to be substan-
tially perpendicular to the front surface 1h of the front
panel 1 of the casing 10. The distal ends of the upper
end portion 5b9 and the lower end portion 5b7 of each
of the third vertical rails 5b3 are abutment portions 5b8
to be held in abutment with the front surface 1h of the
front panel 1.
[0023] The specific numbers of the horizontal rails 5a
and the vertical rails 5b are not limited to the numbers
illustrated in the drawings. Further, the positions of the
first vertical rails 5b1, the second vertical rails 5b2, and
the third vertical rails 5b3 are not limited to the positions
illustrated in the drawings. The number of the positions
at which the first vertical rails 5b1 are arranged is not
limited to two. The first vertical rail 5b1 may be arranged
at one position at the central portion in the right-and-left
direction of the casing 10, or the first vertical rails 5b1
may be arranged at three or more positions. The number
of the positions at which the second vertical rails 5b2 are
arranged is also not limited to two. The second vertical
rails 5b2 may be arranged at three or more positions.
The number of the positions at which the third vertical
rails 5b3 are arranged is also not limited to two. The third
vertical rail 5b3 may be arranged at one position at the
central portion, or the third vertical rails 5b3 may be ar-
ranged at three or more positions. However, it is desired
that the first vertical rails 5b1, the second vertical rails
5b2, and the third vertical rails 5b3 be arranged equally
in the right-and-left direction across the center of the fan
guard 5. Further, the fan guard 5 may be made of resin
instead of metal wires.

[0024] Fig. 7 is an enlarged view illustrating a periphery
of the lower locking portion 5b5 of the fan guard 5 of the
outdoor unit 100 in Embodiment 1 of the present inven-
tion. Fig. 8 is an explanatory view of a cross section taken
along line C-C in Fig. 7. The cross section taken along
line C-C is a cross section taken by cutting the casing 10
in the front-and-rear direction, and is a cross section
passing through the center of the lower temporary fixing
hole 1c. Under the state in which the fan guard 5 is fixed
to the front panel 1, the lower-locking-portion distal end
portion 5b10 being the portion on the distal end of the
lower locking portion 5b5 is located on the inner side of
the casing 10, and is arranged in substantially parallel to
the front surface 1h of the front panel 1 while a distal end
thereof is directed downward. Further, the lower-locking-
portion distal end portion 5b10 is located on the rear side
relative to the lower edge portion 1p of the lower tempo-
rary fixing hole 1c, which is located on the lower side in
the casing 10, and is located on the front side relative to
the upper edge portion 1q located on the upper side in
the casing 10. With such configuration, the lower-locking-
portion distal end portion 5b10 is held in abutment with
the lower edge portion 1p to restrict movement of the fan
guard 5 toward the front side of the casing 10. Further,
the portion indicated by the dotted line in Fig. 8 denotes
the third vertical rail 5b3 located on a far side relative to
the second vertical rail 5b2 in Fig. 8, specifically, denotes
the abutment portion 5b8 at the distal end of the lower
end portion 5b7 of the third vertical rail 5b3. The abutment
portion 5b8 is held in abutment with the front surface 1h
of the front panel 1 to restrict movement of the fan guard
5 toward the rear side of the casing 10. That is, the lower-
locking-portion distal end portion 5b10 and the abutment
portion 5b8 are held in abutment with the front panel 1
to restrict movement of the fan guard 5 in the front-and-
rear direction of the casing 10.
[0025] Further, a horizontal portion 5b11 of the lower
locking portion 5b5, which is bent in the direction perpen-
dicular to the front surface 1h of the front panel 1, is lo-
cated above the lower edge portion 1p of the lower tem-
porary fixing hole 1c, and is held in abutment with the
lower edge portion 1p to restrict movement of the fan
guard 5 in the downward direction.
[0026] Fig. 9 is an enlarged view illustrating a periphery
of the upper locking portion 5b4 of the fan guard 5 of the
outdoor unit 100 in Embodiment 1 of the present inven-
tion. Fig. 10 is an explanatory view of a cross section
taken along line D-D in Fig. 9. The cross section taken
along line D-D is a cross section taken by cutting the
casing 10 in the front-and-rear direction, and is a cross
section passing through the center of the upper tempo-
rary fixing hole 1b. As illustrated in Fig. 10, under the
state in which the fan guard 5 is fixed to the front panel
1, a distal end 5b12 of the upper locking portion 5b4 is
located on the inner side of the casing 10, and is directed
in an obliquely downward direction. Further, the distal
end 5b12 is located at the same height as or below a
lower end of the upper temporary fixing hole 1b, and is
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caught on the end portion of the cylindrical portion 1k of
the upper temporary fixing hole 1b on the inner side of
the casing 10 when the fan guard 5 is moved in a direction
in which the fan guard 5 is to be removed from the upper
temporary fixing hole 1b. With this configuration, in a tem-
porarily fixed state before the fan guard 5 is fixed to the
casing 10 with bolts, movement of the fan guard 5 toward
the front side of the casing 10 is restricted.
[0027] Further, as illustrated in Fig. 9, the fan guard 5
is fastened in such a manner that a bolt 9 is inserted into
the bolt insertion portion 5b6 formed on the second ver-
tical rail 5b2, and the bolt 9 is screwed with the front panel
1. The fan guard 5 is fastened with the bolt 9 to be re-
stricted in movement in the front-and-rear direction of the
casing 10. The bolt insertion portion 5b6 is arranged so
as to be surrounded by the protruding portion 1m that
protrudes from the front surface 1h of the front panel 1,
and is positioned in the up-and-down direction and the
right-and-left direction relative to the bolt hole 1e.
[0028] Further, the third vertical rail 5b3 illustrated in
Fig. 10 is located on a far side relative to the first vertical
rail 5b1. The abutment portion 5b8 at the distal end of
the upper end portion 5b9 of the third vertical rail 5b3 is
held in abutment with the front surface 1h of the front
panel 1. Under the state in which the fan guard 5 is fixed
with bolts, the abutment portion 5b8 has a function of
suppressing vibration of the fan guard 5 during an oper-
ation of the outdoor unit 100 in such a manner that the
abutment portion 5b8 is held in abutment with the front
surface 1h of the front panel 1 at a position away from
the bolt-fixing position.

<Mounting Procedure for Fan Guard 5>

[0029] In the fan guard 5, under the state in which the
upper locking portions 5b4 are located on the upper side
and the lower locking portions 5b5 are located on the
lower side, first, the lower locking portions 5b5 are insert-
ed into the lower temporary fixing holes 1c. At this time,
in the fan guard 5, under the state in which the upper end
portions 5b9 are inclined toward the front side of the cas-
ing 10, the lower-locking-portion distal end portions 5b10
of the lower locking portions 5b5 are inserted into the
lower temporary fixing holes 1c of the casing 10. After
the lower-locking-portion distal end portions 5b10 are in-
serted into the lower temporary fixing holes 1c, the upper
end portions 5b9 of the fan guard 5, which are inclined
toward the front side of the casing 10, are brought closer
to the front panel 1 of the casing 10 with the lower locking
portions 5b5 as support points. The lower locking por-
tions 5b5 are restricted in movement in the front-and-rear
direction and the downward direction by the lower edge
portions 1p of the lower temporary fixing holes 1c. There-
fore, as the upper locking portions 5b4 are brought closer
to the upper temporary fixing holes 1b, the upper locking
portions 5b4 spontaneously match in position with the
upper temporary fixing holes 1b. Under the temporarily
fixed state, the distal ends 5b12 of the upper locking por-

tions 5b4 are located at the same height level as or below
the lower ends of the upper temporary fixing holes 1b.
Therefore, when the fan guard 5 is pushed toward the
front panel 1, the upper locking portions 5b4 are inserted
into the upper temporary fixing holes 1b while being held
in abutment with the edge portions 1g on the lower sides
of the upper temporary fixing holes 1b.
[0030] In Fig. 10, the distal end 5b12 of the upper lock-
ing portion 5b4 is illustrated as being flat. However, ac-
tually, an edge at the end surface of the distal end 5b12
may be formed to be rounded. In the fan guard 5, wire
materials forming the horizontal rails 5a and the vertical
rails 5b are coated. For example, powder of a coating
material such as polypropylene is adhered to the entire
front surface of the fan guard 5 due to static electricity,
and is heated at high temperature so that the powder of
polypropylene is molten to be firmly fixed to the entire
front surface of the fan guard 5. With this configuration,
the entire fan guard 5 including the distal ends 5b12 of
the upper locking portions 5b4 is covered by the coating
material such as polypropylene. The distal ends 5b12
are covered with the molten coating material so that the
edges at the end portions are rounded. With this config-
uration, when the upper locking portions 5b4 are to be
inserted into the upper temporary fixing holes 1b, it is
possible to prevent damage to the front surface 1h, the
edge portions 1g, and the cylindrical portions 1k of the
front panel 1, against which the distal ends 5b12 are to
be brought into abutment. Further, the coating on the
front panel 1 is not peeled off, thereby being capable of
preventing corrosion at a portion at which the coating is
peeled off.
[0031] Further, as illustrated in Fig. 10, the edge por-
tion 1g of the upper temporary fixing hole 1b is formed
of the curved surface 1f. Therefore, the distal ends 5b12
of the upper locking portions 5b4 of the fan guard 5 can
be inserted along the curved surfaces 1f of the edge por-
tions 1g. Thus, the insertion is facilitated, and temporary
fixing work for the fan guard 5 is facilitated. Further, the
cylindrical portions 1k are upright on the edge portions
1g of the upper temporary fixing holes 1b toward the inner
side of the casing 10. Thus, strength of the periphery of
each of the upper temporary fixing holes 1b is higher than
in a case of a shape in which a hole is punched out in a
flat sheet. With this configuration, when the distal ends
5b12 of the upper locking portions 5b4 of the fan guard
5 are to be inserted into the upper temporary fixing holes
1b, the peripheries of the upper temporary fixing holes
1b are not deformed. Further, stiffness of the periphery
of each of the upper temporary fixing holes 1b is high.
Thus, a part nearer to the fan guard 5 is easily elastically
deformed, and hence is easily warped. Accordingly, there
is an advantage that the upper locking portions 5b4 are
easily inserted.
[0032] When the upper locking portions 5b4 of the fan
guard 5 are inserted into the upper temporary fixing holes
1b, the upper locking portions 5b4 of the fan guard 5 are
caught on the upper temporary fixing holes 1b so that
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the fan guard 5 is not tilted toward the front side of the
casing 10. Therefore, a state in which the fan guard 5 is
assembled to the front panel 1 can be kept even when
an operator does not hold the fan guard 5 by, for example,
a hand. The fan guard 5 is fixed to the front panel 1 in
such a manner that, under the temporarily fixed state,
the bolts 9 are inserted into the bolt insertion portions
5b6, and the bolts 9 are fastened to the bolt holes 1e
formed in the front panel 1. The fixing of the fan guard 5
is not limited to the fixing with bolts as mentioned above.
For example, the fan guard 5 and the front panel 1 may
be fixed to each other by, for example, caulking.
[0033] The temporary fixing holes for the fan guard 5
may be formed so as to be vertically inverted. In this case,
the fan guard 5 is assembled to the casing 10 while being
vertically inverted. For example, when the outdoor unit
100 has a large size, and the bolt holes 1e formed at the
upper portions are located at the high positions so that
an operator is difficult to perform fastening work for the
bolts 9, it is effective to employ the vertically inverted
structure.

<Effect of Embodiment

[0034]

(1) The outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1 includes the
casing 10 and the fan guard 5. The casing 10 has
the opening portion 1a of the air passage formed in
the front panel 1. The fan guard 5 includes the plu-
rality of vertical rails 5b and the plurality of horizontal
rails 5a that are combined with each other, and is
configured to cover the opening portion 1a. The fan
guard 5 includes the upper locking portion 5b4 and
the lower locking portions 5b2. The upper locking
portion 5b4 is formed on the upper end portion 5b9
of the first vertical rail 5b1 at one position at the center
among the vertical rails 5b, or is formed on each of
the upper end portions 5b9 of two first vertical rails
5b1 located so as to be separated away from each
other in the right-and-left direction of the casing 10
among the first vertical rails 5b1. The lower locking
portions 5b5 are formed on lower end portions 5b7
of a plurality of second vertical rails 5b2 located so
as to be separated away from each other in the right-
and-left direction of the casing 10 among the second
vertical rails 5b2. The upper locking portion 5b4 is
formed by bending the upper end portion 5b9 toward
the casing 10 so as to be inclined in the downward
direction. The lower locking portions 5b5 are formed
by bending the lower end portions 5b7 toward the
casing 10, and the lower-locking-portion distal end
portions 5b10 being the portions on the distal ends
of the lower locking portions 5b5 are bent so that the
distal ends are directed in the downward direction.
The front panel 1 has the upper temporary fixing hole
1b and the lower temporary fixing holes 1c. The up-

per temporary fixing hole 1b is configured to receive
the upper locking portion 5b4 to be inserted thereinto
and restrict movement of the fan guard 5 in the for-
ward direction. The lower temporary fixing holes 1c
are configured to receive the lower locking portions
5b5 to be inserted thereinto and restrict movement
of the fan guard 5 in the forward direction and the
downward direction.
With this configuration, in the outdoor unit 100 for an
air-conditioning apparatus, the fan guard 5 can be
temporarily fixed to the front panel 1 during assem-
bly. Further, the lower locking portions 5b5 can be
inserted through the lower temporary fixing holes 1c
from obliquely above. Thus, when the lower locking
portions 5b5 are to be inserted through the lower
temporary fixing holes 1c, work can be performed
while visually recognizing the lower temporary fixing
holes 1c from above, and hence insertion is easy.
Further, the lower locking portions 5b5 are restricted
in movement in the forward direction and the down-
ward direction by the lower temporary fixing holes
1c. Thus, the fan guard 5 is assembled while being
turned from the front side to the rear side of the casing
10 with the lower locking portions 5b5 being the sup-
port points, and the position of the upper locking por-
tion 5b4 relative to the upper temporary fixing hole
1b is easily determined. Therefore, the upper locking
portion 5b4 is easily inserted into the upper tempo-
rary fixing hole 1b, thereby facilitating assembly work
for the fan guard 5.
(2) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the upper tem-
porary fixing hole 1b is opened so as to be directed
toward the front side of the casing 10.
With this configuration, in the outdoor unit 100 for an
air-conditioning apparatus, the upper end portion
5b9 of the fan guard 5 can easily be temporarily fixed
to the front panel 1 only by pushing the upper locking
portion 5b4 into the upper temporary fixing hole 1b.
(3) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the upper tem-
porary fixing hole 1b has the cylindrical portion 1k
formed on the edge portion 1g of the upper temporary
fixing hole 1b so as to be upright from a front surface
of the casing 10 toward the inner side of the casing
10.
With this configuration, the strength and the stiffness
of the periphery of the upper temporary fixing hole
1b are increased. Moreover, when the upper locking
portion 5b4 is to be inserted into the upper temporary
fixing hole 1b, deformation of the upper temporary
fixing hole 1b can be prevented. Further, the stiffness
of the periphery of the upper temporary fixing hole
1b is high, and hence the periphery of the upper lock-
ing portion 5b4 of the fan guard 5 is easily warped
when the upper locking portion 5b4 is brought into
abutment with the periphery of the upper temporary
fixing hole 1b so that the upper locking portion 5b4
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is easily inserted into the upper temporary fixing hole
1b.
(4) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the upper tem-
porary fixing hole 1b has the curved surface contin-
uous from the front surface 1h of the front panel 1 to
the cylindrical portion 1k.
With this configuration, when the upper locking por-
tion 5b4 is inserted into the upper temporary fixing
hole 1b, the distal end 5b12 of the upper locking por-
tion 5b4 is inserted along the curved surface. Thus,
a force required for the insertion can be reduced,
thereby facilitating the temporary fixing work for the
fan guard 5.
(5) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the lower tem-
porary fixing holes 1c are opened upward.
(6) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the lower edge
portion of each of the lower temporary fixing holes
1c located on the lower side in the front panel 1 is
located on the front surface side of the casing 10
relative to the upper edge portion 1q of each of the
lower temporary fixing holes 1c located on the upper
side in the front panel 1.
With the configurations of the above-mentioned
items (5) and (6), in the outdoor unit 100 for an air-
conditioning apparatus, the edge portion of the open-
ing of each of the lower temporary fixing holes 1c
extends in the front-and-rear direction of the casing
10, and the opening is directed upward. Therefore,
the lower locking portions 5b5 of the fan guard 5 can
be inserted into the lower temporary fixing holes 1c
from above. Thus, work can be performed while vis-
ually recognizing the lower temporary fixing holes 1c
from above the casing 10, thereby facilitating the
work.
(7) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the fan guard
5 has the bolt insertion portion 5b6 through which
the bolt 9 for fixing the fan guard 5 to the upper portion
of the front panel 1 is inserted. The front panel 1 has
the bolt hole 1e with which the bolt 9 is screwed. With
this configuration, work for fastening the bolt 9 can
be performed after the fan guard 5 is temporarily
fixed to the front panel 1. The bolt 9 is to be fastened
on the upper portion of the casing 10, and hence an
operator can perform the fastening work without the
need of stooping down.
(8) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the third vertical
rail 5b3 on which the lower locking portion 5b5 is not
formed has the abutment portion 5b8 formed on the
lower end portion 5b7 of the third vertical rail 5b3 so
as to be held in abutment with the front surface 1h
of the front panel 1. The lower-locking-portion distal
end portions 5b10 are held in abutment with the por-
tions of the lower temporary fixing holes 1c on the

front side of the casing 10 to apply forces acting in
opposite directions between the abutment portions
5b8 and the lower-locking-portion distal end portion
5b10 to fan guard 5.
With this configuration, although the lower portion of
the fan guard 5 is not fixed with the bolt 9, movement
of the fan guard 5 in the front-and-rear direction is
restricted. Thus, during an operation of the outdoor
unit 100, movement of the fan guard 5 relative to the
front panel 1 in the front-and-rear direction is restrict-
ed, thereby being capable of preventing generation
of noise due to vibration. Further, the temporary fix-
ing of the fan guard 5 to the casing 10 during assem-
bly work can easily be performed while achieving
restraint of the lower portion of the fan guard 5 so
that generation of noise can be prevented.
(9) In the outdoor unit 100 for an air-conditioning ap-
paratus according to Embodiment 1, the fan guard
5 has the coating film formed on the front surface
thereof, and the curved surface of the distal end 5b12
of the upper locking portion 5b4 is formed by being
covered with the coating film.

[0035] With this configuration, when the upper locking
portion 5b4 is to be inserted into the upper temporary
fixing hole 1b, the distal end 5b12 of the upper locking
portion 5b4 can be prevented from damaging the front
surface 1h of the front panel 1. With this configuration,
the coating film on the front panel 1 can be prevented
from being peeled off. Thus, corrosion on the front panel
1 is prevented during use of the outdoor unit 100 so that
durability of the front panel 1 is not impaired.

Reference Signs List

[0036]

1 front panel 1a opening portion 1b upper temporary
fixing hole
1c lower temporary fixing hole 1d fan-guard mount-
ing portion 1e bolt hole
1f curved surface 1g edge portion 1h front surface
1k cylindrical portion 1m protruding portion 1n
groove 1p lower edge portion 1q upper edge portion
2 side panel 3 top panel 4 fan 5 fan guard
5a horizontal rail 5b vertical rails 5b1 first vertical rail
5b10 lower-locking-portion distal end portion 5b11
horizontal portion 5b12 distal end
5b2 second vertical rail 5b3 third vertical rail 5b4 up-
per locking portion
5b5 lower locking portion 5b6 bolt insertion portion
5b7 lower end portion 5b8 abutment portion 5b9 up-
per end portion 6 rear panel 6a air inlet 7 fixing mem-
ber 8 motor 9 bolt 10 casing 15 heat exchanger 100
outdoor unit
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Claims

1. An outdoor unit for an air-conditioning apparatus,
comprising:

a casing having an opening portion of an air pas-
sage formed in a front panel; and
a fan guard, including a plurality of vertical rails
and a plurality of horizontal rails that are com-
bined with each other, and being configured to
cover the opening portion,
wherein the fan guard includes:

an upper locking portion formed on an upper
end portion of a vertical rail at one position
at a center portion among the vertical rails,
or formed on each of upper end portions of
at least two vertical rails located so as to be
separated away from each other in a right-
and-left direction of the casing among the
vertical rails; and
lower locking portions formed on lower end
portions of a plurality of vertical rails located
so as to be separated away from each other
in the right-and-left direction of the casing
among the vertical rails,

wherein the upper locking portion is formed by
bending the upper end portion toward the casing
so as to be inclined in a downward direction,
wherein the lower locking portions are formed
by bending the lower end portions toward the
casing, and lower-locking-portion distal end por-
tions being portions on distal ends of the lower
locking portions are bent so that the distal ends
are directed in the downward direction, and
wherein the front panel has:

an upper temporary fixing hole configured
to receive the upper locking portion to be
inserted thereinto and restrict movement of
the fan guard in a forward direction; and
lower temporary fixing holes configured to
receive the lower locking portions to be in-
serted thereinto and restrict movement of
the fan guard in the forward direction and
the downward direction.

2.  The outdoor unit for an air-conditioning apparatus
of claim 1, wherein the upper temporary fixing hole
is opened so as to be directed toward a front side of
the casing.

3. The outdoor unit for an air-conditioning apparatus of
claim 2, wherein the upper temporary fixing hole has
a cylindrical portion formed on an edge portion of the
upper temporary fixing hole so as to be upright from
a front surface of the casing toward an inner side of

the casing.

4. The outdoor unit for an air-conditioning apparatus of
claim 3, wherein the upper temporary fixing hole has
a curved surface being continued from a front sur-
face of the front panel to the cylindrical portion.

5. The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 4, wherein the lower temporary
fixing holes are opened upward.

6. The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 4, wherein a lower edge portion
of the lower temporary fixing hole located on a lower
side in the front panel is located on the front surface
side of the casing relative to an upper edge portion
of the lower temporary fixing hole located on an up-
per side in the front panel.

7. The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 6,
wherein the fan guard has a bolt insertion portion
through which a bolt for fixing the fan guard to an
upper portion of the front panel is inserted, and
wherein the front panel has a bolt hole with which
the bolt is screwed.

8. The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 7,
wherein the vertical rail on which the lower locking
portion is not formed has an abutment portion formed
on the lower end portion of the vertical rail so as to
be held in abutment with the front surface of the front
panel, and
wherein the lower-locking-portion distal end portions
are held in abutment with portions of the lower tem-
porary fixing holes on the front side of the casing to
apply to the fan guard forces acting in opposite di-
rections between the abutment portions and the low-
er-locking-portion distal end portions.

9. The outdoor unit for an air-conditioning apparatus of
any one of claims 1 to 8,
wherein the fan guard has a coating film formed on
a front surface thereof, and
wherein a curved surface of a distal end of the upper
locking portion is formed by being covered with the
coating film.
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