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(54) OUTDOOR UNIT FOR AIR CONDITIONER

(57) A fan motor support plate mounting portion 17
of a bottom plate 12 is provided with a fixing piece 15
formed by cutting and bending the bottom plate 12 up-
ward from a front side toward a back side and a screw
hole 16 extending through the fixing piece 15. In addition,
a lower end portion of a fan motor support plate 4 which
supports a fan motor 2a is provided with an engagement
portion 26 having: a mounting surface 23 brought into
contact with a front side surface of the fixing piece 15;
and a mounting hole 24 opposed to the screw hole 16
and extending through the mounting surface 23, and a
screw 13 is inserted into the mounting hole 24 from the
front side within the casing 14 and coupled with the screw
hole 16 in the fixing piece 15, whereby the fan motor
support plate 4 is screw-fixed to the fan motor support
plate mounting portion 17 of the bottom plate 12.
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Description

Technical Field

[0001] The present invention relates to an outdoor unit
for an air-conditioning apparatus, and particularly relates
to a structure of mounting a fan motor support plate,
which supports a fan motor which is a drive source for a
blower device, to a casing bottom plate.

Background Art

[0002] In an outdoor unit for an air-conditioning appa-
ratus, the interior of a casing thereof is laterally divided
by a partition plate provided upright on a bottom plate
which forms a bottom portion of the casing, into a blower
device chamber in which a blower fan and a heat ex-
changer are located and a machine chamber in which a
compressor and a refrigerant pipe are located. An elec-
trical component box in which an electrical and electric
component for controlling an operation of the air-condi-
tioning apparatus is housed is disposed mainly at an up-
per portion of the machine chamber.
[0003] The heat exchanger having a substantially L
shape as a horizontal cross-sectional shape is disposed
in the blower device chamber from a back side to a lateral
side opposite to the machine chamber in the casing, and
the blower fan is disposed in front of the heat exchanger
which is located at the back side, namely, at a position
close to the casing front. A fan motor which is a drive
source for the blower fan is mounted and fixed to a fan
motor support plate at a position in back of the blower
fan and in front of the heat exchanger.
[0004] Similarly to the fan motor, the fan motor support
plate is provided between the blower fan and the heat
exchanger in a substantially upright state so as to extend
in substantially the vertical direction from the bottom plate
of the casing toward an upper surface of the casing. The
fan motor support plate supports the fan motor at sub-
stantially a center thereof in the vertical direction. A motor
rotation shaft projects frontward from the fan motor and
is connected to the blower fan in order to transfer a ro-
tational drive force of the fan motor to the blower fan. The
fan motor support plate supports not only the fan motor
but also the blower fan to which the fan motor is connect-
ed.
[0005] The fan motor support plate, which supports the
fan motor and the blower fan, is screw-fixed at a lower
end portion thereof to the bottom plate of the casing, and
is fixed at an upper end thereof such that a hooking piece
formed therein so as to extend backward is engaged with
an upper portion of the heat exchanger.
[0006] There is an outdoor unit for an air-conditioning
apparatus in which as for screw-fixing the lower end por-
tion of the fan motor support plate to the bottom plate of
the casing, a fixing piece is formed in the bottom plate
made of metal, by cutting and bending the bottom plate,
a screw hole is provided in the fixing piece, and a screw

is inserted into a mount hole formed in the lower end
portion of the fan motor support plate and is coupled with
the screw hole in the fixing piece of the bottom plate,
thereby screw-fixing the fan motor support plate to the
bottom plate (e.g., see Patent Literature 1).

Citation List

Patent Literature

[0007] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 10-96541 (0003 section,
Fig. 2, Fig. 6, etc.)

Summary of Invention

Technical Problem

[0008] As for forming a fixing piece by cutting and bend-
ing a portion of the bottom plate, with a fixing piece as
disclosed in Patent Literature 1, that is, a fixing piece in
which a contact surface to be brought into contact with
the lower end portion of the fan motor support plate is
originally part of an upper surface of the bottom plate
before cutting and bending, a leading end of a screw
projects from the screw hole at a non-contact surface
side of the fixing piece and is exposed to the outside of
the casing at a lower surface side of the bottom plate
through a cut-bent hole which is formed as a result of
cutting and bending the fixing piece and has the same
size as that of the fixing piece.
[0009] Therefore, in installing (mounting) such an out-
door unit at a predetermined outdoor location, for exam-
ple, when an installation operator lifts or carries the out-
door unit, a finger of the operator may contact the ex-
posed leading end of the screw.
[0010] In addition, in mounting the outdoor unit at a
veranda of a mid-to-high-rise collective casing, there may
be a case where the outdoor unit is not put on a floor in
the veranda and is installed by being hanged from a ceil-
ing in the veranda with a metal fitting. When the outdoor
unit described in Patent Literature 1 is mounted in such
a ceiling hanging manner, the leading end of the screw
exposed from the lower surface side of the bottom plate
is viewed by a user who has come out to the veranda,
and thus an uncomfortable feeling may be provided to
the user, for example, the appearance is poor or the lead-
ing end of the screw is felt as dangerous.
[0011] The invention has been made in order to solve
the problems as described above, and an object of the
invention is to provide an outdoor unit for an air-condi-
tioning apparatus in which the leading end of a screw is
not exposed to the outside of a casing even when a lower
end portion of a fan motor support plate is screw-fixed to
a bottom plate of the casing.

1 2 



EP 2 930 440 A1

3

5

10

15

20

25

30

35

40

45

50

55

Solution to Problem

[0012] An outdoor unit for an air-conditioning appara-
tus according to the invention includes: a casing; a heat
exchanger disposed at a back side within the casing; a
blower fan disposed in front of the heat exchanger and
configured to blow air from the back side of the casing
to a front side of the casing; a fan motor disposed between
the heat exchanger and the blower fan and configured
to drive the blower fan; and a fan motor support plate
provided so as to be fixed at a lower end portion thereof
to a fan motor support plate mounting portion of a bottom
plate forming a bottom portion of the casing and extend
toward a top surface of the casing in a vertical direction
and configured to support the fan motor at a middle por-
tion thereof in the vertical direction, the fan motor support
plate mounting portion of the bottom plate being provided
with a fixing piece formed by cutting and bending the
bottom plate upward and a screw hole extending through
the fixing piece, the lower end portion of the fan motor
support plate being provided with an engagement portion
having a mounting surface mounted to the fixing piece
and a mounting hole opposed to the screw hole and ex-
tending through the mounting surface, the fan motor sup-
port plate being screw-fixed to the fan motor support plate
mounting portion of the bottom plate. The fixing piece is
formed by cutting and bending the bottom plate upward
from the front side toward the back side, and a back side
surface of the mounting surface of the engagement por-
tion is brought into contact with the front side of the fixing
piece, and a screw is inserted into the mounting hole from
the front side within the casing and coupled with the screw
hole in the fixing piece, whereby a leading end of the
screw is located between a surface of the bottom plate
located at the back side of the fixing piece which surface
is at an inner side of the casing and a back side surface
of the fixing piece.

Advantageous Effects of Invention

[0013] According to the invention, it is possible to ob-
tain the outdoor unit for an air-conditioning apparatus in
which the leading end of the screw with which the fan
motor support plate is screw-fixed to the bottom plate of
the casing is not exposed to the outside of the casing,
an installation operator does not touch the leading end
of the screw during an installation operation, and the ap-
pearance of the outdoor unit does not provide an uncom-
fortable feeling to the user in the case where the outdoor
unit is installed in a ceiling hanging manner. Brief De-
scription of Drawings
[0014]

[Fig. 1] Fig. 1 is an appearance perspective view
showing an outdoor unit for an air-conditioning ap-
paratus according to Embodiment 1 of the invention.
[Fig. 2] Fig. 2 is a perspective view showing the in-
ternal configuration of the outdoor unit for an air-con-

ditioning apparatus according to Embodiment 1.
[Fig. 3] Fig. 3 is a perspective view showing a bottom
plate according to Embodiment 1 from above.
[Fig. 4] Fig. 4 is a perspective view showing a fan
motor support plate mounting portion of the bottom
plate according to Embodiment 1 in an enlarged
manner.
[Fig. 5] Fig. 5 is a perspective view showing a fan
motor support plate according to Embodiment 1.
[Fig. 6] Fig. 6 is a perspective view showing, in an
enlarged manner, a state where a lower end portion
of the fan motor support plate is fixed to the bottom
plate according to Embodiment 1.
[Fig. 7] Fig. 7 is a cross-sectional view of a screw-
fixed portion taken along a Z-Z line in Fig. 6, as seen
from the left side, according to Embodiment 1.
[Fig. 8] Fig. 8 is an explanatory diagram explaining
a cutting-bending angle α of a fixing piece formed
by cutting and bending the bottom plate, according
to Embodiment 1.

Description of Embodiments

Embodiment 1

[0015] Hereinafter, Embodiment 1 of the invention will
be described in detail with reference to Fig. 1 to Fig. 8.
[0016] Fig. 1 is an appearance perspective view of an
outdoor unit 100 for an air-conditioning apparatus (here-
inafter, sometimes written only as outdoor unit 100) ac-
cording to Embodiment 1 of the invention, and Fig. 2 is
a perspective view showing the internal configuration of
the outdoor unit 100 of which a casing 14 is partially re-
moved. The outdoor unit 100 is installed outdoor, and is
connected to an indoor unit (not shown) installed indoor,
via a refrigerant pipe to form a refrigerant circuit, thereby
forming an air-conditioning apparatus which performs
cooling or heating of an indoor space in which the indoor
unit is mounted.
[0017] As shown in Fig. 1, the casing 14, of the outdoor
unit 100, having substantially a rectangular parallelepi-
ped shape is composed of a bottom plate 12 and a plu-
rality of panels, for example, five panels, that is, a front
panel 14a, side panels 14b and 14d, a back panel 14c,
and a top panel 14e (see Fig. 2 for the details), and each
of the respective panels 14a to 14e and the bottom plate
12 is made of a sheet metal. Leg portions 11 which sup-
port the casing 14 are provided at a lower portion of the
casing 14. An blower fan 2c of a blower device 2 is pro-
vided inward of the front panel 14a. Fig. 2 shows the
interior of the casing 14 from which the blower fan 2c and
part of the casing 14, that is, the panels 14a, 14c, 14d,
and 14e other than the bottom plate 12 and the side panel
14b, are removed.
[0018] As shown in Fig. 2, a partition plate 10 is pro-
vided upright on the bottom plate 12, which forms a bot-
tom portion of the casing 14 of the outdoor unit 100, so
as to laterally divide the interior of the outdoor unit 100
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(the casing interior). The interior of the outdoor unit 100
is divided by the partition plate 10 into: a blower device
chamber 5 including a heat exchanger 1 and the blower
device 2; and a machine chamber 9 in which a compres-
sor 6 and a refrigerant pipe 7 are disposed. When the
outdoor unit 100 is seen from front, the blower device
chamber 5 is located at the left side, and the machine
chamber 9 is located at the right side.
[0019] The compressor 6 and the refrigerant pipe 7 are
provided in the machine chamber 9. A refrigerant sent
from the indoor unit (not shown) is compressed at the
compressor 6 and sent through the refrigerant pipe 7 to
the heat exchanger 1.
[0020] An electrical component box 8 is installed at an
upper portion of the machine chamber 9 and a portion of
the blower device chamber 5 over the partition plate 10.
An electrical component housed within the electrical
component box 8 performs power supply to each com-
ponent, etc.
[0021] The heat exchanger 1 which is disposed at the
back side and a fan motor support plate 4 which supports
a fan motor 2a which rotationally drives the blower fan
2c (see Fig. 1) are provided in the blower device chamber
5, and the fan motor support plate 4 is fixed to the bottom
plate 12 by means of screws 13. The heat exchanger 1
includes a lateral side flat portion 1 a, a corner portion 1
b, and a back side flat portion 1 c and has a substantially
L shape as a horizontal cross-sectional shape.
[0022] In the blower device 2 of the outdoor unit 100,
for example, a propeller fan is used as the blower fan 2c.
The blower fan 2c is disposed in front of the heat ex-
changer 1, and the fan motor 2a, which drives the blower
fan 2c, is disposed in back of the blower fan 2c, that is,
between the heat exchanger 1 and the blower fan 2c.
The blower fan 2c is fixed to a motor rotation shaft 2b of
the fan motor 2a to form the blower device 2.
[0023] When the blower fan 2c is rotationally driven,
outdoor air passes through the lateral side flat portion 1
a, the corner portion 1 b, and the back side flat portion 1
c of the heat exchanger 1 and flows into the casing 14
from the back side of the blower fan 2c. The outdoor air
passes through the blower fan 2c, flows to the front of
the outdoor unit 100, and flows to the outside through an
air outlet formed in the front panel 14a at the front side.
Thus, for example, during cooling operation, the refrig-
erant within the heat exchanger 1 is cooled by the outdoor
air, and the outdoor air passing through the heat ex-
changer 1 is heated by exchanging heat with the refrig-
erant.
[0024] As an assembling order of each component,
first, the heat exchanger 1 is fixed to the bottom plate 12,
and then the compressor 6 and the refrigerant pipe 7 are
fixed to each other. Thereafter, the fan motor support
plate 4 is assembled to the bottom plate 12, the fan motor
2a is fixed to the fan motor support plate 4, and the blower
fan 2c is fixed to the motor rotation shaft 2b. Next, the
partition plate 10 is assembled to the bottom plate 12.
Finally, the electrical component box 8 and the respective

panels 14a to 14e, which form the casing 14, are fixed.
[0025] Here, as shown in Figs. 1 and 2, in the descrip-
tion of Embodiment, a direction in which the front panel
14a faces the outside is defined as a front side, and the
opposite direction is defined as a back side, and a direc-
tion connecting the front side and the back side is referred
to as a front-back direction. In addition, as seen from the
front, a direction in which the machine chamber 9 is lo-
cated is defined as a right side, and a direction in which
the blower device chamber 5 is located is defined as a
left side. Furthermore, sometimes, the front side is re-
ferred to as frontward, the back side is referred to as
backward, the right side is referred to as rightward, and
the left side is referred to as leftward.
[0026] Fig. 3 is a perspective view of the bottom plate
12, which forms the bottom surface of the casing 14 of
the outdoor unit 100, as seen from an obliquely upward
direction, and shows a state prior to assembling each
component to be mounted inside. The bottom plate 12
is previously pressed such that a mounting portion for
assembling each component to be mounted is formed
therein. A fan motor support plate mounting portion 17
to which a lower end portion of the fan motor support
plate 4 is to be fixed is formed in substantially a center
portion, in the front-back direction and the right-left direc-
tion, of the bottom plate 12 which defines the blower de-
vice chamber 5. Fig. 4 is a perspective view showing the
fan motor support plate mounting portion 17 in an en-
larged manner.
[0027] Hereinafter, the fan motor support plate mount-
ing portion 17 of the bottom plate 12 will be described in
detail.
[0028] A plurality of fixing pieces 15 are formed in the
fan motor support plate mounting portion 17 by cutting
and bending the bottom plate 12. The fixing pieces 15
are formed as follows. The fan motor support plate
mounting portion 17 of the bottom plate 12 made of metal
has generally a flat surface, and a portion of the bottom
plate 12 is cut and bent from the front side toward the
back side. Next, the cut-bent piece is processed to form
a plurality of, here, three fixing pieces 15. A screw hole
16 is provided in a center portion of each fixing piece 15
by, for example, burring, so as to extend through the fixing
piece 15. In the bottom plate 12 and at the front side of
the fixing pieces 15, an opening 19 is formed as a result
of the cutting and bending for forming the fixing pieces
15. Here, each fixing piece 15 is formed by cutting and
bending a portion of the bottom plate 12 upward from the
front side toward the back side. The back side surface
of each fixing piece 15 is formed by a surface of the bot-
tom plate 12 at the inner side of the casing 14 before
cutting and bending of the fixing piece 15, and the front
side surface of each fixing piece 15 is formed by a surface
of the bottom plate 12 at the outer side of the casing 14.
[0029] The fixing pieces 15 are composed of three
small pieces, and but the number thereof may be any
number. The fan motor support plate 4 is screw-fixed with
the fixing pieces 15. The number of the fixing pieces 15
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may be one as long as the fan motor support plate 4 is
stably fixed. In addition, a plurality of screw holes may
be provided in a single plate piece which has been cut
and bent. That is, the fan motor support plate 4 may be
stably fixed with a single large fixing piece provided with
a plurality of fixing locations.
[0030] In addition, positioning pieces 20a and 20b are
provided at both sides of the opening 19 for positioning
the fan motor support plate 4 in the front-back direction
and the right-left direction in mounting the fan motor sup-
port plate 4 to the fan motor support plate mounting por-
tion 17. The positioning pieces 20a and 20b are formed
by cutting and bending the bottom plate 12 upward from
the back side toward the front side. Openings 18a and
18b are formed at the back side of the positioning pieces
20a and 20b as a result of forming the positioning pieces
20a and 20b, and are smaller than the opening 19.
[0031] Fig. 5 is a perspective view showing the fan mo-
tor support plate 4 which supports the fan motor 2a.
[0032] The fan motor support plate 4 is fixed within the
casing 14, is provided substantially upright in substan-
tially the vertical direction so as to extend from the bottom
plate 12 toward the top panel 14e, and has, at substan-
tially a center position in the vertical direction, a fan motor
fixing surface 3 to which the fan motor 2a is to be mount-
ed. The fan motor 2a shown in Fig. 2 is mounted to the
fan motor fixing surface 3, and the blower fan 2c is con-
nected to the motor rotation shaft 2b which projects front-
ward from the fan motor 2a, so that a rotational drive
force of the fan motor 2a is transferred to the blower fan
2c. As described above, the fan motor support plate 4
supports not only the fan motor 2a but also the blower
fan 2c to which the fan motor 2a is connected via the
motor rotation shaft 2b.
[0033] The lower end portion of the fan motor support
plate 4 is screw-fixed to the fan motor support plate
mounting portion 17 of the bottom plate 12 of the casing
14. In the lower end portion of the fan motor support plate
4, an engagement portion 26 is formed which is to be
fixed to the bottom plate 12. Specifically, the engagement
portion 26 has a flat surface 21 opposed to the bottom
plate 12, and has cuts 22a and 22b at both end portions
of the flat surface 21 in the right-left direction. The cuts
22a and 22b may be formed at both end portions of the
flat surface 21 in the right-left direction by cutting corners
at the front side into square shapes, or by pressing the
flat surface 21 so as to include the cuts 22a and 22b.
Furthermore, the engagement portion 26 has a mounting
surface 23 which is located at the back side of the flat
surface 21 and extends from the flat surface 21 toward
the back side so as to be tilted upward. The mounting
surface 23 is tilted so as to contact the front side surface
of each cut and bent fixing piece 15 shown in Fig. 4 (the
lower surface of the bottom plate 12 in the thickness di-
rection thereof which is a surface facing the outside of
the casing 14 if not cut and bent). That is, the mounting
surface 23 contacts the front side of each fixing piece 15
at its back side. The mounting surface 23 is provided with

mounting holes 24 which extend through the mounting
surface 23 and are opposed to the screw holes 16 pro-
vided in the fixing pieces 15 when being brought into
contact with the fixing pieces 15.
[0034] Furthermore, a heat exchanger contact portion
25 is provided in the fan motor support plate 4 and at the
back side of the engagement portion 26. By bringing the
heat exchanger contact portion 25 into contact with the
back side flat portion 1 c of the heat exchanger 1, which
is located within the casing 14 and at the back side, from
the front side, the fan motor support plate 4 is positioned
in the front-back direction.
[0035] In addition, an upper end portion of the fan motor
support plate 4 has a hooking portion 27 which projects
toward the back side further than the fan motor fixing
surface 3. By hooking the hooking portion 27 at an upper
portion of the back side flat portion 1 c of the heat ex-
changer 1, the upper end portion of the fan motor support
plate 4 is fixed.
[0036] Fig. 6 is a perspective view showing, in an en-
larged manner, a state where the engagement portion
26 of the fan motor support plate 4 is screw-fixed to the
fan motor support plate mounting portion 17 of the bottom
plate 12. The heat exchanger contact portion 25 is
brought into contact with the back side flat portion 1 c of
the heat exchanger 1 from the front side such that the
positioning pieces 20a and 20b for assembling the fan
motor support plate 4 enter the cuts 22a and 22b of the
fan motor support plate 4, respectively. Accordingly, the
fan motor support plate 4 is positioned in the front-back
direction and the right-left direction. In this state, the fan
motor support plate 4 is positioned such that: the mount-
ing surface 23 of the fan motor support plate 4 contacts
the front side of the fixing pieces 15; and the mounting
holes 24 in the mounting surface 23 and the screw holes
16 of the fixing pieces 15 are opposed to each other. In
this state, the screws 13 are inserted into the mounting
holes 24 from the front side and coupled with the screw
holes 16 in the fixing pieces 15 formed in the bottom plate
12. Specifically, the screw holes 16 are provided in the
fixing pieces 15 by burring, and the screws 13 are insert-
ed into the mounting holes 24 in the mounting surface
23, and are inserted into the screw holes 16 of the fixing
pieces 15 while being rotated. Accordingly, simultane-
ously with the insertion of the screws 13, the screws 13
and the screw holes 16 are coupled to each other by
screwing thereof. When self-tapping screws are used as
the screws 13 to fix the fan motor support plate 4 to the
bottom plate 12, even if thread grooves are not formed
on the screw holes 16 provided in the fixing pieces 15,
thread grooves are formed while the screws 13 are ro-
tated, so that the fan motor support plate 4 is fixed to the
bottom plate 12.
[0037] In Fig. 6, the opening 19 formed in the bottom
plate 12 in order to form the fixing pieces 15 and the
openings 18a and 18b formed in the bottom plate 12 in
order to form the positioning pieces 20a and 20b are
shown by dotted lines. The opening 19 formed as a result
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of forming the fixing pieces 15 are covered with the flat
surface 21 of the fan motor support plate 4 from above.
Furthermore, almost the entireties of the openings 18a
and 18b formed as a result of forming the positioning
pieces 20a and 20b, except for the gaps between the
cuts 22a and 22b and the positioning pieces 20a and
20b, are also covered with the flat surface 21 of the fan
motor support plate 4 from above.
[0038] In Embodiment, the three screw holes 16 are
formed in total in the fixing pieces 15, respectively, of the
bottom plate 12 (see Fig. 4), but the fixing pieces 15 are
fixed to the mounting surface 23 of the fan motor support
plate 4 by using the two screw holes 16 at both ends
without using the middle screw hole 16. When the bottom
plate 12 is commonalized and used to fix a fan motor
support plate having a weight greater than that of the fan
motor support plate 4 according to Embodiment, all of
the three screw holes 16 are used.
[0039] Fig. 7 is a cross-sectional view of a screw-fixed
portion taken along a line Z-Z in Fig. 6, as seen from the
left side. As described above, each fixing piece 15 is
formed by cutting and bending the bottom plate 12 up-
ward from the front side toward the back side of the out-
door unit 100. When a cutting-bending angle at that time
is defined as α, the cutting-bending angle is set as α ≥
90 degrees, and here is set as α = 110 degrees. In ad-
dition, in the thickness direction of the bottom plate 12,
the surface of the bottom plate 12 at the inner side of the
casing 14 of the outdoor unit 100 is referred to as an
upper surface 12a, and the surface of the bottom plate
12 at the outer side of the casing 14 is referred to as a
lower surface 12b. Since each fixing piece 15 is formed
by cutting and bending the bottom plate 12 upward from
the front side toward the back side, the front side surface
of each fixing piece 15 is originally part of the lower sur-
face 12b of the bottom plate 12, namely, the surface of
the bottom plate 12 at the outer side of the casing 14,
before cutting and bending, and the back side surface of
each fixing piece 15 is originally part of the upper surface
12a of the bottom plate 12, namely, the surface of the
bottom plate 12 at the inner side of the casing 14, before
cutting and bending. In a state where the back side sur-
face of the mounting surface 23 of the fan motor support
plate 4 is in contact with the front side surface (the lower
surface 12b) of each fixing piece 15 which is originally
part of the lower surface 12b before cutting and bending,
the fan motor support plate 4 is fixed with the screws 13.
[0040] In the step of assembling the outdoor unit 100,
the bottom plate 12 and the components to be assembled
are transferred such that the front side thereof faces an
assembly operator. Thus, in general, the assembly op-
erator performs an assembly operation starting from the
front side of the outdoor unit 100. In an operation of as-
sembling the fan motor support plate 4 to the bottom plate
12, the screws 13 are inserted into the mounting holes
24 provided in the fan motor support plate 4 located at
the front side, and then are coupled with the screw holes
16 as described above. As shown by an outline arrow

28, the screws 13 are inserted into the screw holes 16 in
the fixing pieces 15 from the front side (the lower surface
12b) to the back side (the upper surface 12a), and thus
leading ends 13a of the screws are fixed at a position
surrounded by the upper surface 12a of the bottom plate
12. When each fixing piece 15 is cut and bent upward
from the front side toward the back side and is further
screw-fixed from the front side, the leading end 13a of
each screw is fixed in a state of being located within the
casing 14 without projecting outside the casing 14. Thus,
the leading end 13a of each screw with which the fan
motor support plate 4 is screw-fixed to the bottom plate
12 of the casing 14 is not exposed to the outside of the
casing 14, it is possible to prevent an installation operator
from touching the leading end 13a of the screw during
an installation operation, and it is possible to prevent the
appearance from providing an uncomfortable feeling to
the user in the case of installation in a ceiling hanging
manner.
[0041] In addition, since the leading end 13a of each
screw is located in a space surrounded by the upper sur-
face 12a of the bottom plate 12, which is located at the
back side of the fixing pieces 15, and the back side sur-
face of the fixing piece 15 (the upper surface 12a), ex-
posure of the leading end 13a within the casing 14 is
suppressed, and it is possible to reduce a possibility of
contact of the assembly operator with the leading end
13a of each screw.
[0042] Furthermore, if the openings 18a, 18b, and 19,
which are formed as a result of cutting and bending the
bottom plate 12, are kept opened, a finger may enter into
the opening 18a, 18b, or 19 when the installation operator
performs an installation operation or when the user is
near the outdoor unit 100.
[0043] In Embodiment, the fan motor support plate 4
is assembled to the front side of the fixing pieces 15 in a
state where the flat surface 21, which is formed in the
engagement portion 26 of the fan motor support plate 4
so as to be opposed to the flat surface of the bottom plate
12, covers the entirety of the opening 19, which is formed
at the front side of the fixing pieces 15 as a result of
cutting and bending the fixing pieces 15. That is, the
opening 19, which is formed in forming the fixing pieces
15, is not kept opened and is closed by the flat surface
21. Since the opening 19 is closed by the flat surface 21,
in the case of installation in a ceiling hanging manner, it
is possible to obtain an outdoor unit for an air-conditioning
apparatus with which, in the case of installation in a ceil-
ing hanging manner, the casing interior is prevented from
being viewed through the opening and the appearance
of the outdoor unit does not provide an uncomfortable
feeling to the user. In addition, since the opening 19 is
covered, it is possible to assuredly prevent a finger from
entering from the outside of the casing 14 of the outdoor
unit into the interior of the casing 14, and it is possible to
improve the safety.
[0044] Moreover, the openings 18a and 18b are also
substantially closed by the flat surface 21 of the engage-
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ment portion 26 (see Fig. 6). Although the openings 18a
and 18b are smaller than the opening 19, if a small child
mischievously puts his/her thin finger thereinto, the finger
may not be pulled out therefrom. Since the openings 18a
and 18b are closed, it is possible to assuredly prevent a
finger or the like from entering from the outside of the
casing 14 into the interior of the casing 14, and a further
highly safe outdoor unit for an air-conditioning apparatus
is obtained.
[0045] Furthermore, since the cutting-bending angle α
of each fixing piece 15 is equal to or greater than 90
degrees and is set to, for example, 110 degrees, when
the product is assembled, the assembly operator inserts
the screws 13 from a screw insertion direction 28. For
example, the assembly operator inserts the screws 13
from the direction of a screw insertion angle θ = 20 de-
grees which is an oblique upward direction, for fixing.
The screw insertion angle θ indicates an angle relative
to the horizontal line. Because of the configuration in
which the screws 13 are inserted from an oblique upward
direction relative to the horizontal line, the assembly op-
erator at the front side easily performs an operation and
is allowed to easily and assuredly perform screw fixing,
and the productivity is good. Since the cutting-bending
angle α of each fixing piece 15 is set to at least 90 degrees
or greater, it is established that the screw insertion angle
θ ≥ 0 degrees, and the assembly operator easily performs
an operation.
[0046] Fig. 8 is an explanatory diagram explaining the
cutting-bending angle α of the fixing piece formed by cut-
ting and bending the bottom plate. Fig. 8(a) shows a fixing
piece 31 in the case with the cutting-bending angle α <
90 degrees, and a screw insertion direction is shown by
an outline arrow B1. The drawing is shown with α1 = 45
degrees. With the cutting-bending angle α < 90 degrees,
for example, with a cutting-bending angle α of 45 de-
grees, it is difficult to assemble the fan motor support
plate 4 to the fixing piece 31 from the front side in terms
of space. In addition, it is also difficult to fix with the screw
13 from the B1 direction. In this case, it is possible to
dispose the fan motor support plate 4 at the back side of
the fixing piece 31 in terms of space and fix with the screw
13 from the back side as shown by an arrow A. However,
when the screw 13 is inserted from the back side to the
front side of the fixing piece 31, it is difficult for the as-
sembly operator to perform an operation, and the inser-
tion direction of the screw 13 is directed from the upper
surface 12a of the bottom plate 12 toward the lower sur-
face 12b of the bottom plate 12. Thus, the leading end
13a of the screw 13 is located at the lower surface 12b
of the bottom plate 12 and exposed to the outside of the
casing 14 of the outdoor unit from the opening 19 formed
as a result of cutting and bending. In this case, similarly
to the existing device, a finger of the installation operator
for an air-conditioning apparatus may contact the leading
end 13a, and the leading end 13a of the screw is viewed
by the user in the case of installation by hanging from a
ceiling.

[0047] Fig. 8(b) shows a fixing piece 32 in the case
with a cutting-bending angle α2 = 90 degrees, and the
screw insertion direction is shown by an outline arrow
B2. In this case, it is possible to assemble the fan motor
support plate 4 to the fixing piece 32 from the front side
in terms of space. In addition, it is also possible to fix with
the screw 13 from the B2 direction. By setting the cutting-
bending angle α ≥ 90 degrees as described above, in
fixing the fan motor support plate 4 to the fixing piece 32
with the screw 13, the leading end 13a of the screw 13
is located within the casing 14 of the outdoor unit so as
to be surrounded by the upper surface 12a of the bottom
plate 12, and is not exposed to the outside of the casing
14. Thus, it is possible to provide an outdoor unit for an
air-conditioning apparatus which gives no concern about
contact of a finger of the installation operator, is safe, and
does not provide an uncomfortable feeling to the user.
[0048] Fig. 8(c) shows fixing pieces 33 and 34 in the
case of a cutting-bending angle α3 = 110 degrees and a
cutting-bending angle α4 = 130 degrees, and the screw
insertion direction is shown by outline arrows B3 and B4.
The screw insertion directions B3 and B4 are, for exam-
ple, oblique upward directions with a screw insertion an-
gle θ = 20 degrees to 40 degrees relative to the horizontal
line. Thus, the assembly operator in a production line
easily inserts the screws 13, and the operability is good.
Since the operability is good, it is possible to assuredly
perform screw fixing, and thus it is possible to improve
the productivity. In addition, with α > 130 degrees, during
cutting and bending, there is a possibility that the strength
of a corner portion 35 is decreased. When the operability
and the processibility for fixing the fan motor support plate
4 to the fixing piece 33 or 34 with the screw 13 are con-
sidered as described above, the cutting-bending angle
α is preferably 110 degrees ≤ α ≤ 130 degrees.
[0049] In addition, as shown in Fig. 6, since the posi-
tioning pieces 20a and 20b for assembling the fan motor
support plate are provided in the fan motor support plate
mounting portion 17 of the bottom plate 12 by cutting and
bending and are caused to enter the cuts 22a and 22b
of the fan motor support plate 4, respectively, the fixing
position of the fan motor support plate 4 with respect to
the bottom plate 12 is determined. The positioning pieces
20a and 20b are cut and bent so as to correspond to the
positions of the cuts 22a and 22b such that the screw
holes 16 provided in the bottom plate 12 and the mounting
holes 24 provided in the fan motor support plate 4 join
together. Thus, in assembling the fan motor support plate
4, by assembling the fan motor support plate 4 at such
a position that the positioning pieces 20a and 20b enter
the cuts 22a and 22b, the fan motor support plate 4 is
positioned in the front-back direction and the right-left
direction, and it is possible to accurately join the screw
holes 16 and the mounting holes 24 together. During the
assembly operation, the assembly operator is allowed to
assemble the fan motor support plate 4 without misalign-
ing the screw holes, and it is possible to improve the
operability.
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[0050] Furthermore, the cuts 22a and 22b provided in
the fan motor support plate 4 are formed at both ends of
the flat surface 21 in the right-left direction as square
recesses provided in the corners at the front side. Thus,
each of the cuts 22a and 22b has two sides. When the
two sides of each of the cuts 22a and 22b are brought
into contact with each of the positioning pieces 20a and
20b, the fan motor support plate 4 is positioned further
accurately in the two directions, that is, the front-back
direction and the right-left direction.
[0051] There is an existing device in which an insertion
hole into which a positioning piece is to be inserted is
provided so as to correspond to the positioning piece, for
positioning. However, in Embodiment, it is possible to
assuredly perform positioning with a simple configuration
like a square recess provided in the corner portion.
[0052] In Embodiment, as seen from front, the machine
chamber 9 is disposed at the right side, and the blower
device chamber 5 is disposed at the left side. However,
Embodiment is not limited thereto, and the machine
chamber 9 and the blower device chamber 5 may be
disposed reversely.
[0053] As described above, according to the invention,
it is possible to obtain an outdoor unit 100 for an air-
conditioning apparatus which includes: a heat exchanger
1 disposed at a back side within a casing 14 having sub-
stantially a rectangular parallelepiped shape; a blower
fan 2c disposed in front of the heat exchanger 1 and
configured to blow air from the back side of the casing
14 to a front side of the casing 14; a fan motor 2a disposed
between the heat exchanger 1 and the blower fan 2c and
configured to drive the blower fan 2c; and a fan motor
support plate 4 provided so as to be fixed at a lower end
portion thereof to a fan motor support plate mounting
portion 17 of a bottom plate 12 forming a bottom portion
of the casing 14 and extend toward a top panel 14e of
the casing 14 substantially in a vertical direction and con-
figured to support the fan motor 2a at a middle portion
thereof in the vertical direction, the fan motor support
plate mounting portion of the bottom plate 1217 being
provided with a fixing piece 15 formed by cutting and
bending the bottom plate 12 upward and a screw hole
16 extending through the fixing piece 15, the lower end
portion of the fan motor support plate 4 being provided
with an engagement portion 26 having: a mounting sur-
face 23 mounted to the fixing piece 15; and a mounting
hole 24 opposed to the screw hole 16 and extending
through the mounting surface 23, the fan motor support
plate 4 being screw-fixed to the fan motor support plate
mounting portion 17 of the bottom plate 12, wherein the
fixing piece 15 is formed by cutting and bending the bot-
tom plate 12 upward from the front side toward the back
side, a back side surface of the mounting surface 23 of
the engagement portion 26 is brought into contact with
the front side of the fixing piece 15, and a screw 13 is
inserted into the mounting hole 24 from the front side
within the casing 14 and coupled with the screw hole 16
in the fixing piece 15, whereby a leading end 13a of the

screw is not exposed to the outside of the casing 14, an
installation operator does not touch the leading end 13a
of the screw during an installation operation, and the ap-
pearance of the outdoor unit does not provide an uncom-
fortable feeling to a user in the case where the outdoor
unit is installed in a ceiling hanging manner.
[0054] In addition, the fixing piece 15 is formed by cut-
ting and bending the bottom plate 12 upward from the
front side toward the back side at an angle of 90 degrees
or greater, whereby it is possible to obtain an outdoor
unit 100 for an air-conditioning apparatus for which it is
easy for an assembly operator to perform a screw-fixing
operation, and it is possible to improve the productivity.
[0055] In particular, the fixing piece 15 is formed by
cutting and bending the bottom plate 12 upward from the
front side toward the back side at an angle of 110 degrees
to 130 degrees, whereby it is possible to ensure the
strength of the cut and bent corner portion 35, it is pos-
sible to obtain an outdoor unit 100 for an air-conditioning
apparatus for which it is easy for an assembly operator
to perform a screw-fixing operation, and it is possible to
improve the productivity.
[0056] Moreover, the engagement portion 26 provided
in the lower end portion of the fan motor support plate 4
has a flat surface 21 which covers an opening 19 formed
at the front side of the fixing piece 15 of the bottom plate
12 as a result of forming the fixing piece 15 by cutting
and bending the bottom plate 12, whereby the opening
19 formed in the bottom plate 12 kept cut and bent is
closed, it is possible to assuredly prevent a finger or the
like from entering the casing 14 through the opening 19,
for example, when an installation operator performs an
installation operation or when a user is near the outdoor
unit 100, and it is possible to obtain a highly safe outdoor
unit 100 for an air-conditioning apparatus.

Reference Signs List

[0057] 1 heat exchanger 1a lateral side flat portion 1b
corner portion 1c back side flat portion 2 blower device
2a fan motor 2b motor rotation shaft 2c blower fan 3 fan
motor fixing surface 4 fan motor support plate 5 blower
device chamber 6 compressor 7 refrigerant pipe 8 elec-
trical component box 9 machine chamber 10 partition
plate 11 leg portion 12 bottom plate 12a upper surface
12b lower surface 13 screw 13a leading end of screw 14
casing 14a front panel 14b side panel 14c back panel
14d side panel 14e top panel 15 fixing piece 16 screw
hole 17 fan motor support plate mounting portion 18a,
18b opening 19 opening 20a, 20b positioning piece 21
flat surface 22a, 22b cut 23 mounting surface 24 mount-
ing hole 25 heat exchanger contact portion 26 engage-
ment portion 27 hooking portion 28 screw insertion di-
rection 31, 32, 33, 34 fixing piece 35 corner portion 100
outdoor unit for air-conditioning apparatus α, α1, α2, α3,
α4 cutting-bending angle θ screw insertion angle
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Claims

1. An outdoor unit for an air-conditioning apparatus, in-
cluding: a casing; a heat exchanger disposed at a
back side within the casing; a blower fan disposed
in front of the heat exchanger and configured to blow
air from the back side of the casing to a front side of
the casing; a fan motor disposed between the heat
exchanger and the blower fan and configured to drive
the blower fan; and a fan motor support plate pro-
vided so as to be fixed at a lower end portion thereof
to a fan motor support plate mounting portion of a
bottom plate forming a bottom portion of the casing
and extend toward a top surface of the casing in a
vertical direction and configured to support the fan
motor at a middle portion thereof in the vertical di-
rection, the fan motor support plate mounting portion
of the bottom plate being provided with a fixing piece
formed by cutting and bending the bottom plate up-
ward and a screw hole extending through the fixing
piece, the lower end portion of the fan motor support
plate being provided with an engagement portion
having a mounting surface mounted to the fixing
piece and a mounting hole opposed to the screw
hole and extending through the mounting surface,
the fan motor support plate being screw-fixed to the
fan motor support plate mounting portion of the bot-
tom plate, wherein
the fixing piece is formed by cutting and bending the
bottom plate upward from the front side toward the
back side, and
a back side surface of the mounting surface of the
engagement portion is brought into contact with the
front side of the fixing piece, and a screw is inserted
into the mounting hole from the front side within the
casing and coupled with the screw hole in the fixing
piece, whereby a leading end of the screw is located
between a surface of the bottom plate located at the
back side of the fixing piece which surface is at an
inner side of the casing and a back side surface of
the fixing piece.

2. The outdoor unit for an air-conditioning apparatus of
claim 1, wherein the fixing piece is formed by cutting
and bending the bottom plate upward from the front
side toward the back side at an angle of 90 degrees
or greater.

3. The outdoor unit for an air-conditioning apparatus of
claim 1 or 2, wherein the engagement portion pro-
vided in the lower end portion of the fan motor sup-
port plate has a flat surface which covers an opening
formed at the front side of the fixing piece of the bot-
tom plate as a result of forming the fixing piece by
cutting and bending the bottom plate.
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