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(54) OUTDOOR UNIT FOR AIR CONDITIONER

(57) An outdoor unit of an air-conditioning apparatus
includes a housing, a heat exchanger, a bottom plate, a
drainage structure, and a heating means. The housing
has an opening through a side of the housing. The heat
exchanger is disposed in an upper portion of the interior
of the housing. The bottom plate is disposed at the bottom
of the housing, and has a drainage hole through which
to drain out drain water generated at the heat exchanger.
The drainage structure is disposed below the heat ex-
changer and that guides the drain water to the bottom
plate. The heating means is configured to heat the drain-
age structure. The drainage structure includes a side
panel that covers the opening of the housing, and a water
guide plate disposed inside the housing and facing the
side panel. The water guide plate and the side panel de-
fine a drainage path for draining the drain water between
the water guide plate and the side panel. The heating
means is configured to heat at least an upper portion of
the side panel.
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Description

Technical Field

[0001] The present disclosure relates to an outdoor
unit of an air-conditioning apparatus, the outdoor unit in-
cluding a drainage structure for draining drain water gen-
erated at a heat exchanger.

Background Art

[0002] As is known, typical air-conditioning apparatus-
es use, for example, a flow switching device such as a
four-way valve to switch the flows of refrigerant to thereby
perform a cooling operation and a heating operation. If
such an air-conditioning apparatus is operated to perform
heating at low outside air temperatures, frost may form
on a heat exchanger of an outdoor unit, leading to po-
tential decrease in heat exchange efficiency. To address
such a problem, the outdoor unit is typically configured
to defrost the outdoor unit to remove frost.
[0003] In the outdoor unit, frost melted by defrosting is
allowed to flow downward as drain water, which is then
received on a bottom plate of the outdoor unit before
being drained out through a drainage hole provided in
the bottom plate. However, in some cases, a small portion
of the drain water received by the bottom plate may re-
main on the bottom plate without reaching the drainage
hole. The drain water remaining on the bottom plate may
freeze again if the outside temperature is at or below the
freezing point when the operation returns to heating after
the end of defrosting. As the heat exchanger is defrosted
repeatedly on a regular basis, once freezing of drain wa-
ter occurs, the freezing continues to proceed. This may
lead to a decrease in heating capacity as the heating
exchanger becomes covered in ice, or to crushing of a
pipe as ice increases. To address this problem, for ex-
ample, Patent Literatures 1 and 2 each disclose a tech-
nique that uses an anti-freeze heater installed on a bot-
tom plate of an outdoor unit to prevent freezing of drain
water.

Citation List

Patent Literature

[0004]

Patent Literature 1: International Publication No.
2011/030678
Patent Literature 2: International Publication No.
2013/088713

Summary of Invention

Technical Problem

[0005] The approach employed by the outdoor unit of

an air-conditioning apparatus disclosed in each of Patent
Literatures 1 and 2, that is, installing an anti-freeze heater
on the bottom plate, still fails to completely prevent freez-
ing. That is, the anti-freeze heater actually melts ice only
in an area of about several millimeters around the anti-
freeze heater, which creates a void inside the ice. This
means that in an outdoor unit equipped with an anti-
freeze heater, icing eventually occurs even on an upper
portion of the anti-freeze heater, which results in ice form-
ing on the entire bottom plate. This may lead to breakage
of a refrigerant pipe of the heat exchanger.
[0006] In one conceivable configuration of an outdoor
unit of an air-conditioning apparatus, a heat exchanger
is supported in an upper portion of the interior of a hous-
ing, with a drainage structure disposed below the heat
exchanger to guide drain water to a bottom plate. How-
ever, when operating under cold climate environments,
the outdoor unit may encounter a situation where, as
freezing of drain water proceeds to an upper portion of
the drainage structure after a lower portion of the drain-
age structure is buried in icing, the freezing of drain water
further proceeds to the heat exchanger and the heat ex-
changer becomes covered in icing, which may cause a
decrease in the heating capacity of the heat exchanger
or crushing of a pipe included in the heat exchanger.
Further, dripping drain water may enter, through a portion
of the icing that has increased, an inner portion of the
housing 1 where a compressor, an accumulator, and oth-
er internal components are disposed.
[0007] The present disclosure has been made to ad-
dress the above-mentioned problems. It is an object of
the present disclosure to provide an outdoor unit of an
air-conditioning apparatus, the outdoor unit being capa-
ble of, even if freezing proceeds to an upper portion of a
drainage structure after a lower portion of the drainage
structure is buried in icing, preventing a decrease in the
heating capacity of a heat exchanger and breakage of a
refrigerant pipe, and further preventing entry of dripping
drain water into an inner portion of a housing.

Solution to Problem

[0008] An outdoor unit of an air-conditioning apparatus
according to an embodiment of the present disclosure
includes a housing, a heat exchanger, a bottom plate, a
drainage structure, and a heating means. The housing
has an opening through a side of the housing. The heat
exchanger is disposed in an upper portion of the interior
of the housing. The bottom plate is disposed at the bottom
of the housing, and has a drainage hole through which
to drain out drain water generated at the heat exchanger.
The drainage structure is disposed below the heat ex-
changer and that guides the drain water to the bottom
plate. The heating means is configured to heat the drain-
age structure. The drainage structure includes a side
panel that covers the opening of the housing, and a water
guide plate disposed inside the housing and facing the
side panel. The water guide plate and the side panel de-
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fine a drainage path for draining the drain water between
the water guide plate and the side panel. The heating
means is configured to heat at least an upper portion of
the side panel.

Advantageous Effects of Invention

[0009] The outdoor unit of an air-conditioning appara-
tus according to an embodiment of the present disclosure
includes the heating means configured to heat at least
an upper portion of the side panel, which is included in
the drainage structure. As a result, even if a lower portion
of the drainage structure becomes buried in icing and
then the icing increases to an upper portion of the drain-
age structure, the icing is melted by the heating means,
and drained to the outside of the side panel from an upper
end portion of the drainage structure. This makes it pos-
sible to prevent a decrease in the heating capacity of the
heat exchanger and breakage of the refrigerant pipe, and
further prevent entry of dripping drain water into an inner
portion of the housing.

Brief Description of Drawings

[0010]

[Fig. 1] Fig. 1 is a perspective view of an outdoor unit
of an air-conditioning apparatus according to Em-
bodiment 1 of the present disclosure.
[Fig. 2] Fig. 2 is an enlarged perspective view of the
internal configuration of the outdoor unit of an air-
conditioning apparatus according to Embodiment 1
of the present disclosure.
[Fig. 3] Fig. 3 is a top view of a bottom plate of the
outdoor unit of an air-conditioning apparatus accord-
ing to Embodiment 1 of the present disclosure.
[Fig. 4] Fig. 4 is a schematic cross-sectional view of
a drainage structure of the outdoor unit of an air-
conditioning apparatus according to Embodiment 1
of the present disclosure.
[Fig. 5] Fig. 5 is a perspective view of a water guide
plate of the outdoor unit of an air-conditioning appa-
ratus according to Embodiment 1 of the present dis-
closure, as seen toward a drainage surface of the
water guide plate.
[Fig. 6] Fig. 6 is an enlarged view of a portion A il-
lustrated in Fig. 1.
[Fig. 7] Fig. 7 is an enlarged view of a portion B il-
lustrated in Fig. 4.
[Fig. 8] Fig. 8 is a perspective view of a mounting
bracket of the outdoor unit of an air-conditioning ap-
paratus according to Embodiment 1 of the present
disclosure, with a heating means accommodated in-
side the mounting bracket.
[Fig. 9] Fig. 9 is a perspective view of the mounting
bracket of the outdoor unit of an air-conditioning ap-
paratus according to Embodiment 1 of the present
disclosure, with the heating means and an inner met-

al sheet accommodated inside the mounting brack-
et.
[Fig. 10] Fig. 10 is a perspective view of the inner
metal sheet of the outdoor unit of an air-conditioning
apparatus according to Embodiment 1 of the present
disclosure.
[Fig. 11] Fig. 11 is an enlarged view of a portion C
illustrated in Fig. 9.
[Fig. 12] Fig. 12 illustrates the outdoor unit of an air-
conditioning apparatus according to Embodiment 1
of the present disclosure, with drain water icing up
in an upper portion of a drainage path.
[Fig. 13] Fig. 13 is a perspective view of a modifica-
tion of the outdoor unit of an air-conditioning appa-
ratus according to Embodiment 1 of the present dis-
closure.
[Fig. 14] Fig. 14 is an enlarged view of a relevant
portion of the outdoor unit of an air-conditioning ap-
paratus according to Embodiment 1 of the present
disclosure, illustrating a modification of the mounting
bracket.
[Fig. 15] Fig. 15 is a schematic cross-sectional view
of a drainage structure of an outdoor unit of an air-
conditioning apparatus according to Embodiment 2
of the present disclosure.
[Fig. 16] Fig. 16 is a schematic cross-sectional view
of a drainage structure of an outdoor unit of an air-
conditioning apparatus according to Embodiment 3
of the present disclosure.

Description of Embodiments

Embodiment 1

[0011] Embodiments of the present disclosure are de-
scribed below with reference to the drawings. In the fig-
ures, the same or corresponding features are denoted
by the same reference signs to omit or simplify their de-
scription as appropriate. Components illustrated in the
figures may be changed as appropriate in their shape,
size, placement, or other details within the scope of the
present disclosure.
[0012] Fig. 1 is a perspective view of an outdoor unit
of an air-conditioning apparatus according to Embodi-
ment 1 of the present disclosure. Fig. 2 is an enlarged
perspective view of the internal configuration of the out-
door unit of an air-conditioning apparatus according to
Embodiment 1 of the present disclosure. Fig. 3 is a top
view of a bottom plate of the outdoor unit of an air-con-
ditioning apparatus according to Embodiment 1 of the
present disclosure. Fig. 4 is a schematic cross-sectional
view of a drainage structure of the outdoor unit of an air-
conditioning apparatus according to Embodiment 1 of
the present disclosure. Fig. 5 is a perspective view of a
water guide plate of the outdoor unit of an air-conditioning
apparatus according to Embodiment 1 of the present dis-
closure, as seen toward a drainage surface of the water
guide plate.
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[0013] As illustrated in Figs. 1 to 4, an outdoor unit 100
according to Embodiment 1 includes a longitudinally
mounted, substantially cuboid housing 1, a heat ex-
changer 2 disposed in an upper portion of the interior of
the housing 1, a bottom plate 4 with drainage holes 40
through which to drain out drain water generated at the
heat exchanger 2, a support base 20 for supporting the
heat exchanger 2 in the upper portion of the interior of
the housing 1, a drainage structure 7 that guides drain
water to the bottom plate 4, and a heating means 6 that
heats the drainage structure 7.
[0014] As illustrated in Figs. 1 and 2, the housing 1
includes a frame 10 extending upward from each corner
portion of the bottom plate 4 disposed at the bottom of
the housing 1. The housing 1 has an air inlet 1a through
which to suction air. The air inlet 1a is provided at upper
portions of sides of the housing 1 surrounded by the
frame 10. The heat exchanger 2 is disposed along the
air inlet 1a. The housing 1 has an air outlet 1 b on the
top of the housing 1. A fan 11 is disposed inside the hous-
ing 1 and directly below the air outlet 1 b. As the fan 11
is driven, air suctioned into the housing 1 through the air
inlet 1a passes through the heat exchanger 2 for heat
exchange with refrigerant, and is then discharged
through the air outlet 1b via the fan 11.
[0015] As illustrated in Fig. 1, a side panel 3, which is
a design metal sheet, is disposed at a lower portion of
each side of the housing 1 surrounded by the frame 10.
The lower portion of each side of the housing 1 is closed
off by the side panel 3. The side panel 3 is secured at
the left and right side edges to the frame 10 with fastening
components such as screws, and secured at the lower
edge to the bottom plate 4 with fastening components
such as screws. As illustrated in Fig. 4, the side panel 3
has a first hook-shaped part 30, which is formed by bend-
ing an upper end portion of the side panel 3 toward the
interior of the housing 1. As illustrated in Fig. 2, for ex-
ample, internal components 12 such as a compressor
and an accumulator are installed below the heat ex-
changer 2, that is, in a lower portion of the interior of the
housing 1. By removing the side panel 3 from the housing
1 of the outdoor unit 100, maintenance or other opera-
tions can be performed on the internal components 12.
[0016] The heat exchanger 2 is configured to exchange
heat between refrigerant supplied to the heat exchanger
2, and air passing through the heat exchanger 2. In cool-
ing operation, the heat exchanger 2 is used as a con-
denser to condense and liquefy refrigerant, and in heat-
ing operation, the heat exchanger 2 is used as an evap-
orator to evaporate and gasify refrigerant. The heat ex-
changer 2 is made up of two L-shaped heat exchangers
combined into a substantially square shape. As illustrat-
ed in Figs. 1 and 2, the heat exchanger 2 is disposed
with its outer surface extending along the inner surface
of the housing 1. The heat exchanger 2 is supported in
an upper portion of the interior of the housing 1 by use
of the support base 20 disposed inside the housing 1.
[0017] As illustrated in Figs. 2 and 3, the bottom plate

4 has a substantially rectangular shape, and is disposed
at the bottom of the housing 1. The bottom plate 4 is used
to place the internal components 12 on the bottom plate
4. The bottom plate 4 has a rising part 42 formed by
bending the outer periphery edges of the bottom plate 4
upward. As illustrated in Figs. 3 and 4, the bottom plate
4 has the drainage holes 40 for draining out drain water
generated by melting of frost by the defrost operation,
and a drainage groove 41 for guiding drain water to the
drainage holes 40. The support base 20, which supports
the heat exchanger 2, is secured in a lower end portion
to each corner portion of the bottom plate 4.
[0018] As illustrated in Fig. 4, the drainage structure 7
includes the side panel 3, and a water guide plate 5. The
water guide plate 5 is disposed inside the housing 1 such
that the water guide plate 5 faces the side panel 3 with
a space between the water guide plate 5 and the side
panel 3. The water guide plate 5 and the side panel 3
define a drainage path 70 for draining drain water be-
tween the water guide plate 5 and the side panel 3. The
drainage path 70 is a path along which frost melted by
defrosting is directed toward a lower portion of the out-
door unit 100 (in the direction indicated by arrows in Fig.
4). The drainage path 70 guides the drain water to the
drainage groove 41 of the bottom plate 4. To increase
the space to the extent possible for installing the internal
components 12 inside the housing 1, the spacing be-
tween the water guide plate 5 and the side panel 3 is
calculated on the basis of the minimum volume required
of the flow of rain water or other water under non-cold-
climate environments.
[0019] As illustrated in Fig. 5, the water guide plate 5
is a component with a substantially flat shape that is made
of, for example, a material such as synthetic resin or rub-
ber with a low thermal conductivity. The reason for the
low thermal conductivity is to ensure that drain water leav-
ing the heat exchanger 2 does not immediately ice up as
the water guide plate 5 removes heat away from the drain
water. The water guide plate 5 has an inclined part 51 in
an upper end portion. The inclined part 51 is inclined at
an angle of about 30 degrees obliquely upward toward
the interior of the housing 1. As illustrated in Fig. 4, the
upper end of the inclined part 51 is positioned higher than
the upper end of the side panel 3. An upper end portion
of the inclined part 51 is provided with a flange part 53,
which extends upward. This is to prevent entry of dripping
drain water into an inner portion of the housing 1. The
water guide plate 5 is not in contact with the heat ex-
changer 2.
[0020] The water guide plate 5 has a curved part 52,
which is formed by rounding a corner portion where the
water guide plate 5 transitions from the inclined part 51
into a surface facing the side panel 3. This allows drain
water dripping from the heat exchanger 2 to be smoothly
guided downward through the drainage path 70 without
pooling in the inclined part 51. The left and right side
edges of the water guide plate 5 each have a flange part
54 that closes off the drainage path 70. This helps to
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prevent entry of drain water into an inner portion of the
housing 1. The water guide plate 5 is secured at opposite
side edges to the support base 20 by use of mounting
parts 56 provided to each of the left and right flange parts
54. The mounting parts 56 each have a hole through
which to pass a fastening component such as a bolt and
a screw. Each mounting part 56 is secured to the support
base 20 with the fastening component passed through
the hole. Although each of the left and right flange parts
54 has two mounting parts 56 provided in the vertical
direction of the flange part 54 in the illustrated example,
each flange part 54 may have any number of mounting
parts 56 greater than or equal to one.
[0021] The water guide plate 5 has a drainage surface
50 with three reinforcing longitudinal ribs 55 that are
spaced apart in the lateral direction. Although not illus-
trated, the back surface of the water guide plate 5 has
three reinforcing transverse ribs that are spaced apart in
the vertical direction. The longitudinal ribs 55 and the
transverse ribs are provided to ensure that, if the water
guide plate 5 is formed as a flat resin molded component,
the water guide plate 5 does not warp at the time of mold-
ing. The longitudinal ribs 55 are disposed to extend in
the longitudinal direction, which is the same as the direc-
tion of flow of drain water to ensure that the longitudinal
ribs 55 do not obstruct the drainage path 70. Each of the
number of longitudinal ribs 55 and the number of trans-
verse ribs is not limited to three.
[0022] The water guide plate 5 has plural through-
holes 57 extending through the water guide plate 5 from
the drainage path 70 toward the interior of the housing
1. As illustrated in Fig. 5, the through-holes 57 are used
as freezing-expansion relief holes to ensure that the
drainage path 70 does not expand as icing and melting
are repeated. The through-holes 57 are provided to pre-
vent expansion when icing occurs. Although the through-
holes 57 are illustrated to include four spaced through-
holes in the longitudinal direction and four spaced
through-holes in the transverse direction, the arrange-
ment of the through-holes are not limited to the arrange-
ment thus described. The number and size of the
through-holes 57 to be provided may be adjusted as ap-
propriate.
[0023] Although not illustrated in the drawings in detail,
the water guide plate 5 may be improved in water repel-
lency by texturing or grooving the drainage surface 50
formed by resin molding.
[0024] The heating means 6 is provided to heat and
melt icing that has increased to an upper portion of the
interior of the drainage path 70 after a lower portion of
the drainage path 70 is covered in icing, so that the melted
ice is drained to the outside of the side panel 3 from an
upper end portion of the drainage path 70. That is, the
heating means 6 mainly heats an upper portion of the
outer surface of the side panel 3.
[0025] Fig. 6 is an enlarged view of a portion A illus-
trated in Fig. 1. Fig. 7 is an enlarged view of a portion B
illustrated in Fig. 4. Fig. 8 is a perspective view of a mount-

ing bracket of the outdoor unit of an air-conditioning ap-
paratus according to Embodiment 1 of the present dis-
closure, with the heating means accommodated inside
the mounting bracket. Fig. 9 is a perspective view of the
mounting bracket of the outdoor unit of an air-condition-
ing apparatus according to Embodiment 1 of the present
disclosure, with the heating means and an inner metal
sheet accommodated inside the mounting bracket. Fig.
10 is a perspective view of the inner metal sheet of the
outdoor unit of an air-conditioning apparatus according
to Embodiment 1 of the present disclosure. Fig. 11 is an
enlarged view of a portion C illustrated in Fig. 9.
[0026] As illustrated in Figs. 7 to 9, the heating means
6 includes a heater 60, and a temperature detection
means 61 that detects the temperature of the surround-
ings heated by the heater 60. As illustrated in Figs. 6 and
7, the heating means 6 is disposed such that the heating
means 6 faces the outer surface of the side panel 3, and
retained by a mounting bracket 8 disposed in an upper
portion of the outer surface of the side panel 3. In the
illustrated example, the temperature detection means 61
is disposed below the heater 60.
[0027] As illustrated in Figs. 7 to 11, an inner metal
sheet 9 is disposed inside the mounting bracket 8 be-
tween the heating means 6 and the side panel 3 and
protects the heating means 6. A first heat-insulating com-
ponent 63 is disposed between the inner metal sheet 9
and the side panel 3. Further, a second heat-insulating
component 64 is disposed between the inner metal sheet
9 and the heating means 6. The first heat-insulating com-
ponent 63 is provided to keep heat generated by the heat-
ing means 6 from being transmitted to the side panel 3.
The second heat-insulating component 64 is provided to
keep heat generated by the heating means 6 from being
transmitted to the inner metal sheet 9. The reason for
employing the above configuration is that melting of the
ice inside the drainage path 70 due to the heating means
6 may result in a freezing-and-melting process, and this
may lead to deformation of the water guide plate 5, which
is a resin panel. It is to be noted that the second heat-
insulating component 64 is also used to hold down and
retain the heating means 6. The first heat-insulating com-
ponent 63 and the second heat-insulating component 64
may not necessarily be provided. Depending on the in-
stallation circumstances, these heat-insulating compo-
nents may be omitted, or only one of the two heat-insu-
lating components may be provided.
[0028] As illustrated in Figs. 6 and 8, the heating means
6 is disposed along the breadth of the side panel 3. The
greater the flow of drain water, the less likely the drain
water is to pool and ice up. It is thus desirable to place
the heater 60 of the heating means 6 at the center along
the breadth of the side panel 3 to thereby provide in-
creased heating to the central portion. This is to improve
drainage efficiency by causing drain water from the left
and right sides to be collected in the central portion along
the breadth of the side panel 3.
[0029] The temperature detection means 61 is, for ex-
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ample, a thermistor, and provided to ensure safety of the
heater 60 disposed outside the housing 1. For example,
the heater 60 is controlled by a controller, which is not
illustrated, on the basis of a temperature detected by the
temperature detection means 61. The heating means 6
may not necessarily include the temperature detection
means 61 but may include only the heater 60.
[0030] As illustrated in Figs. 6 to 8, the mounting brack-
et 8 is in the form of a rectangular box with an open side
that faces the side panel 3. The mounting bracket 8 has
an upper surface 80 inclined toward the housing 1. The
mounting bracket 8 has, in an upper end portion of the
upper surface 80, a second hook-shaped part 80a formed
by bending the upper end portion toward the interior of
the housing 1. The mounting bracket 8 also has a left
flange part 81 and a right flange part 82, which respec-
tively extend along the left and right edges of the open
side of the mounting bracket 8 and project outward, and
a lower flange part 83, which extends along the lower
edge of the open side of the mounting bracket 8 and
projects outward. The mounting bracket 8 is joined to the
frame 10 with a joining component 8b such as a screw,
which is passed through a through-hole 8a provided in
each of the left flange part 81 and the right flange part
82. The joining component 8b is joined to the frame 10
with a spacer such as a washer between the joining com-
ponent 8b and the frame 10.
[0031] As illustrated in Fig. 7, the mounting bracket 8
is mounted to the outer surface of the side panel 3 by
placing the second hook-shaped part 80a over the first
hook-shaped part 30. In the outdoor unit 100 of an air-
conditioning apparatus, the first hook-shaped part 30 is
thus covered by the second hook-shaped part 80a. This
makes it possible to block the route of water entry, thus
preventing entry of water into the interior space enclosed
by the side panel 3 and the mounting bracket 8. In other
words, the heating means 6 retained inside the mounting
bracket 8 is protected from water. This helps to prevent
the heating means 6 from breaking down. As the mount-
ing bracket 8 is retained to the side panel 3 by simply
hooking the first hook-shaped part 30 over the second
hook-shaped part 80a, installation is facilitated. Further,
the upper surface 80 of the mounting bracket 8 is inclined
toward the housing 1 as described above. The resultant
slope is used to improve drainage.
[0032] As illustrated in Fig. 7, it is desirable to provide
a sealing component 86 in the gap between an upper
portion of the mounting bracket 8 and an upper portion
of the side panel 3 to seal the gap. This is to completely
block the route of water entry, thus reliably preventing
water from entering the interior space enclosed by the
side panel 3 and the mounting bracket 8. The sealing
component 86 is made of, for example, silicone.
[0033] As illustrated in Fig. 7, a first cushioning com-
ponent 84 is disposed between the lower flange part 83
and the side panel 3. This is to inhibit heat from being
transmitted to the side panel 3, which has a large heat
capacity, via the lower flange part 83, which has been

heated by the heater 60. In other words, the presence of
the first cushioning component 84 helps to confine heat
inside the mounting bracket 8, which allows for efficient
heating of an upper portion of the side panel 3. The pres-
ence of the first cushioning component 84 also helps to
prevent water droplets from entering the interior space
through the gap between the lower flange part 83 and
the side panel 3. The first cushioning component 84 may
not necessarily be provided. Depending on the installa-
tion circumstances, the first cushioning component 84
may not be provided.
[0034] As illustrated in Fig. 8, second cushioning com-
ponents 85 are each disposed inside the mounting brack-
et 8 and adjacent to the corresponding one of the left and
right sides of the mounting bracket 8. The second cush-
ioning component 85 is provided to prevent water from
entering the interior space enclosed by the side panel 3
and the mounting bracket 8, thus protecting the heating
means 6 from water. The second cushioning component
85 may not necessarily be provided. Depending on the
installation circumstances, the second cushioning com-
ponent 85 may not be provided.
[0035] As illustrated in Figs. 6 and 7, the mounting
bracket 8 is sized to fit within a range S of less than or
equal to 15 mm in a horizontally outward direction from
the outer surface of the side panel 3. This helps to ensure
that if plural outdoor units 100 are arranged successively
side by side in a concentrated manner as illustrated in
Fig. 1, interference between adjacent outdoor units 100
is reduced to thereby increase available installation
space to the extent possible. However, if the installation
space for each outdoor unit 100 does not need to be
considered, then the maximum thickness of the mounting
bracket 8 is determined from the amount of heat gener-
ated by the heater 60, and the distance between the heat-
er 60 and the location to be heated.
[0036] As illustrated in Fig. 8, the mounting bracket 8
has a first extraction opening 87 through which to pass
a wire 62 connected to the heating means 6.
[0037] As illustrated in Figs. 9 and 10, the inner metal
sheet 9 is in the form of a rectangular box with an open
side that faces toward the mounting bracket 8. The inner
metal sheet 9 protects the heating means 6 retained in-
side the mounting bracket 8 from water by covering the
surroundings of the heating means 6, and is also used
as a heat insulator that allows for improved internal heat
retention by protecting the heating means 6 from the side
panel 3, which has been cooled by exposure to the out-
side air.
[0038] The inner metal sheet 9 has a left flange surface
9a and a right flange surface 9b, which respectively ex-
tend along the left and right edges of the open side of
the inner metal sheet 9 and project outward, and a lower
flange surface 9c, which extends along the lower edge
of the open side of the inner metal sheet 9 and projects
outward. The left flange surface 9a, the right flange sur-
face 9b, and the lower flange surface 9c each have a
through-hole 90 through which to pass a joining compo-
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nent 91 such as a screw. The inner metal sheet 9 is joined
to the mounting bracket 8 by bringing the left flange sur-
face 9a, the right flange surface 9b, and the lower flange
surface 9c into contact with the inner surface of the
mounting bracket 8, and then passing the joining com-
ponent 91 through each through-hole 90.
[0039] The lower flange surface 9c of the inner metal
sheet 9 has two second extraction openings 92 through
which to pass the wire 62 connected to the heating means
6. The second extraction openings 92 are positioned off-
set such that the second extraction openings 92 are pre-
vented from overlapping with the first extraction opening
87. In the outdoor unit 100, water droplets accumulating
on the lower surface of the mounting bracket 8 may enter
the outdoor unit 100 through the first extraction opening
87 along the wire 62. The entry of water may cause the
heating means 6 to break down. In the outdoor unit 100
of an air-conditioning apparatus according to Embodi-
ment 1, even if water droplets enter the outdoor unit 100
through the first extraction opening 87, the water is held
back between the first extraction opening 87 and the sec-
ond extraction openings 92 to prevent the water from
reaching the heating means 6. This helps to prevent the
heating means 6 from breaking down. Depending on the
installation circumstances, the inner metal sheet 9 with
the above-mentioned structure may not be provided.
[0040] Fig. 12 illustrates the outdoor unit of an air-con-
ditioning apparatus according to Embodiment 1 of the
present disclosure, with drain water icing up in an upper
portion of the drainage path. In the outdoor unit 100 of
an air-conditioning apparatus, frost melted by defrosting
turns into drain water, which may in some cases remain
on the bottom plate 4 without reaching any of the drainage
holes 40. The drain water remaining on the bottom plate
may freeze again if the outside temperature is at or below
the freezing point when the operation returns to heating
after the end of defrosting. Under cold climate environ-
ments, the outdoor unit 100 may sometimes encounter
a situation where, after a lower portion of the drainage
path 70 is buried in icing, the icing increases upward in-
side the drainage path 70 as illustrated in Fig. 12. As the
outdoor unit 100 is defrosted repeatedly on a regular ba-
sis, when icing of the drain water increases to an upper
portion of the drainage path 70 and the icing of the drain
water further proceeds to the heat exchanger, the heat
exchanger 2 may become covered in icing, which may
cause the heating capacity of the heat exchanger 2 to
decrease or may cause a pipe included in the heat ex-
changer 2 to crush. Further, dripping drain water may
enter an inner portion of the housing 1 via the portion of
the icing that has increased.
[0041] To address the above-mentioned problem, the
outdoor unit 100 of an air-conditioning apparatus accord-
ing to Embodiment 1 includes the housing 1, the heat
exchanger 2 disposed in an upper portion of the interior
of the housing 1, the bottom plate 4 disposed at the bot-
tom of the housing 1 and having the drainage holes 40
through which to drain out drain water generated at the

heat exchanger 2, the drainage structure 7 disposed be-
low the heat exchanger 2 and that guides drain water to
the bottom plate 4, and the heating means 6 that heats
the drainage structure 7. The drainage structure 7 in-
cludes the side panel 3 covering each side of the housing
1, and the water guide plate 5 disposed inside the housing
1 and facing the side panel 3. The water guide plate 5
and the side panel 3 define the drainage path 70 for drain-
ing drain water between the water guide plate 5 and the
side panel 3. The heating means 6 is configured to heat
at least an upper portion of the side panel 3.
[0042] More specifically, in the outdoor unit 100 of an
air-conditioning apparatus according to Embodiment 1,
even if a lower portion of the drainage path 70 becomes
buried in icing and then the icing increases to an upper
portion of the interior of the drainage path 70, the icing
is melted by the heating means 6 and, as illustrated in
Fig. 12, drained to the outside of the side panel 3 from
an upper end portion of the drainage path 70. Therefore,
the outdoor unit 100 of an air-conditioning apparatus
makes it possible to prevent a decrease in the heating
capacity of the heat exchanger 2 and breakage of the
refrigerant pipe, and further prevent entry of dripping
drain water into an inner portion of the housing 1.
[0043] The heating means 6 includes the heater 60,
and the temperature detection means 61 that detects the
temperature of the surroundings heated by the heater
60. Therefore, in the outdoor unit 100 of an air-condition-
ing apparatus, for example, the heater 60 is controlled
on the basis of a temperature detected by the tempera-
ture detection means 61. This helps to ensure the safety
of the heating means 6 disposed outside the housing 1.
[0044] The heater 60 is positioned at the center along
the breadth of the side panel 3. Therefore, in the outdoor
unit 100 of an air-conditioning apparatus, increased heat-
ing is applied to the central portion along the breadth of
the side panel 3. This makes it possible to improve the
efficiency of drainage by causing drain water from the
left and right sides to be collected in the central portion.
[0045] The heating means 6 is disposed such that the
heating means 6 faces the outer surface of the side panel
3, and retained by the mounting bracket 8 disposed out-
ward from the outer surface of the side panel 3. For ex-
ample, for a case where an anti-freeze heater is post-
installed onto the bottom plate as with the Patent Litera-
ture 1, it is necessary to remove the side panel from the
housing, and then remove a compressor, a control box,
and other internal components installed on the bottom
plate to thereby mount the anti-freeze heater. Such
mounting of the anti-freeze heater is thus difficult. By con-
trast, the outdoor unit 100 of an air-conditioning appara-
tus eliminates the need to remove components installed
on the bottom plate, such as a compressor and a control
box. This facilitates mounting of the heating means 6.
[0046] The first heat-insulating component 63 and the
second heat-insulating component 64 are disposed be-
tween the heating means 6 and the side panel 3. That
is, with the outdoor unit 100 of an air-conditioning appa-
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ratus, melting of the ice inside the drainage path 70 by
the heater 60 is inhibited to thereby reduce a freezing-
and-melting process of the ice inside the drainage path
70. This helps to prevent deformation of the water guide
plate 5, which is a resin panel.
[0047] The mounting bracket 8 has the shape of a rec-
tangular box with an open side facing the side panel 3,
and has the lower flange part 83 extending along the
lower edge of the open side and projecting outward. The
first cushioning component 84 is disposed between the
lower flange part 83 and the side panel 3. The above-
mentioned configuration of the outdoor unit 100 of an air-
conditioning apparatus makes it possible to confine heat
inside the mounting bracket 8, which allows for efficient
heating of an upper portion of the side panel 3. The
above-mentioned configuration also helps to prevent wa-
ter droplets from entering the interior space through the
gap between the lower flange part 83 and the side panel
3.
[0048] The second cushioning components 85 are
each disposed inside the mounting bracket 8 and adja-
cent to the corresponding one of the left and right sides
of the mounting bracket 8. The above-mentioned config-
uration of the outdoor unit 100 of an air-conditioning ap-
paratus helps to prevent water from entering the interior
space enclosed by the side panel 3 and the mounting
bracket 8, thus protecting the heating means 6 from wa-
ter.
[0049] The mounting bracket 8 is sized to fit within the
range S of less than or equal to 15 mm in a horizontally
outward direction from the outer surface of the side panel
3. The above-mentioned configuration of the outdoor unit
100 of an air-conditioning apparatus helps to ensure that,
if plural outdoor units 100 are arranged successively side
by side in a concentrated manner, interference between
adjacent outdoor units 100 is reduced to thereby increase
available installation space to the extent possible.
[0050] The side panel 3 has the first hook-shaped part
30, which is formed by bending an upper end portion of
the side panel 3 toward the interior of the housing 1. The
mounting bracket 8 has the second hook-shaped part
80a, which is formed by bending an upper end portion of
the mounting bracket 8 toward the interior of the housing
1. The mounting bracket 8 is mounted to the outer surface
of the side panel 3 by placing the second hook-shaped
part 80a over the first hook-shaped part 30. Therefore,
in the outdoor unit 100 of an air-conditioning apparatus,
the first hook-shaped part 30 is covered by the second
hook-shaped part 80a to thereby block the route of water
entry, thus preventing entry of water into the interior
space enclosed by the side panel 3 and the mounting
bracket 8. In other words, the heating means 6 retained
inside the mounting bracket 8 is protected from water.
This helps to prevent the heating means 6 from breaking
down. Further, the mounting bracket 8 is retained to the
side panel 3 by simply hooking the first hook-shaped part
30 over the second hook-shaped part 80a. This helps to
facilitate installation.

[0051] The sealing component 86 is disposed in the
gap between an upper portion of the mounting bracket 8
and an upper portion of the side panel 3 and seals the
gap. The above-mentioned configuration of the outdoor
unit 100 of an air-conditioning apparatus makes it possi-
ble to completely block the route of water entry between
the upper portion of the mounting bracket 8 and the upper
portion of the side panel 3. This helps to reliably prevent
water from entering the interior space enclosed by the
side panel 3 and the mounting bracket 8.
[0052] The inner metal sheet 9 is disposed inside the
mounting bracket 8 between the heating means 6 and
the side panel 3 and protects the heating means 6. The
above-mentioned configuration of the outdoor unit 100
of an air-conditioning apparatus makes it possible to pro-
tect the heating means 6 from water, and also improve
internal heat retention by protecting the heating means
6 from the side panel 3, which has been cooled by ex-
posure to the outside air.
[0053] The mounting bracket 8 has the first extraction
opening 87 through which to pass the wire 62 connected
to the heating means 6. The inner metal sheet 9 has the
second extraction openings 92 through which to pass the
wire 62 connected to the heating means 6. The second
extraction openings 92 are positioned offset such that
the second extraction openings 92 are prevented from
overlapping with the first extraction opening 87. There-
fore, with the outdoor unit 100 according to Embodiment
1, even if water droplets enter the outdoor unit 100
through the first extraction opening 87, the water is held
back between the first extraction opening 87 and the sec-
ond extraction openings 92 to prevent the water from
reaching the heating means 6. This helps to prevent the
heating means 6 from breaking down because of the en-
try of water.
[0054] Fig. 13 is a perspective view of a modification
of the outdoor unit of an air-conditioning apparatus ac-
cording to Embodiment 1 of the present disclosure. The
outdoor unit of an air-conditioning apparatus illustrated
in Fig. 1 includes the heating means 6 provided to one
of the four sides of the housing 1. Alternatively, as illus-
trated in Fig. 13, the outdoor unit may include the heating
means 6, which is retained by use of the mounting bracket
8, provided to each of two or more of the four sides of
the housing 1.
[0055] Fig. 14 is an enlarged view of a relevant portion
of the outdoor unit of an air-conditioning apparatus ac-
cording to Embodiment 1 of the present disclosure, illus-
trating a modification of the mounting bracket. A mount-
ing bracket 8A in Fig. 14 is formed by bending a steel
plate into a U-shape in cross-section, and has an open
side that faces the side panel 3. The mounting bracket
8A has the upper surface 80 inclined toward the housing
1. The mounting bracket 8A may have the second hook-
shaped part 80a in an upper end portion of the upper
surface 80 as illustrated in Fig. 7. The lower edge of the
open side of the mounting bracket 8A has the lower flange
part 83 that projects outward. The mounting bracket 8A
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is joined at the lower flange part 83 to the frame 10 with
the joining component 8b such as a screw. The left and
right sides of the mounting bracket 8A are open. The
mounting bracket 8A is of a simple structure, which allows
for reduced manufacturing cost.

Embodiment 2

[0056] An outdoor unit of an air-conditioning apparatus
according to Embodiment 2 is described below with ref-
erence to Fig. 15. Fig. 15 is a schematic cross-sectional
view of a drainage structure of the outdoor unit of an air-
conditioning apparatus according to Embodiment 2 of
the present disclosure. Components identical to those of
the outdoor unit 100 of an air-conditioning apparatus de-
scribed in Embodiment 1 are designated by the same
reference signs, and further descriptions of such compo-
nents are omitted as appropriate.
[0057] As illustrated in Fig. 15, an outdoor unit 101 of
an air-conditioning apparatus according to Embodiment
2 includes a heating means 6A in the form of a panel
heater that heats the entire surface of the side panel 3.
The heating means 6A is disposed between the side pan-
el 3 and the water guide plate 5, and extends to reach
the location where the drainage holes 40 are provided
through the bottom plate 4. In one example, the heating
means 6A is mounted to the frame 10 with a joining com-
ponent such as a screw. In the outdoor unit 101 of an air-
conditioning apparatus according to Embodiment 2, the
drainage path 70 defined by the side panel 3 and the
water guide plate 5 is heated by the heating means 6A.
This prevents icing from increasing upward inside the
drainage path 70. As a result, even under cold climate
environments, drain water is guided to the drainage
groove 41 of the bottom plate 4 and efficiently drained
away.
[0058] For the outdoor unit 101 of an air-conditioning
apparatus according to Embodiment 2, the heating
means 6A is only required to be capable of heating the
entire surface of the side panel 3. The heating means 6A
may not necessarily extend to reach any of the drainage
holes 40 of the bottom plate 4.

Embodiment 3

[0059] An outdoor unit of an air-conditioning apparatus
according to Embodiment 3 is described below with ref-
erence to Fig. 16. Fig. 16 is a schematic cross-sectional
view of a drainage structure of the outdoor unit of an air-
conditioning apparatus according to Embodiment 3 of
the present disclosure. Components identical to those of
the outdoor unit 100 of an air-conditioning apparatus de-
scribed in Embodiment 1 are designated by the same
reference signs, and further descriptions of such compo-
nents are omitted as appropriate.
[0060] As illustrated in Fig. 16, an outdoor unit 102 of
an air-conditioning apparatus according to Embodiment
3 includes a heating means 6B, which is in the form of a

panel heater for heating the entire surface of the side
panel 3 and built in the side panel 3. In the outdoor unit
102 of an air-conditioning apparatus according to Em-
bodiment 3 as well, the drainage path 70 defined by the
side panel 3 and the water guide plate 5 is heated by the
heating means 6B. This prevents icing from increasing
upward inside the drainage path 70. As a result, even
under cold climate environments, drain water is guided
to the drainage groove 41 of the bottom plate 4 and effi-
ciently drained away.
[0061] Although the present disclosure has been de-
scribed above with reference to its embodiments, the
present disclosure is not limited to the embodiments de-
scribed above. For example, the internal configuration of
the outdoor unit 100 illustrated in the drawings is illustra-
tive only and not limited to the specific details described
herein. The outdoor unit 100 may include components
other than those mentioned above. The heating means
6 described in Embodiment 1 may not necessarily be
disposed such that the heating means 6 faces the outer
surface of the side panel 3 but may be mounted to any
other location, for example, the heat exchanger 2, as long
as the heating means 6 is configured to heat at least an
upper portion of the side panel 3. The mounting bracket
8 is not limited to the specific form described above but
may be in any other form as long as the mounting bracket
8 retains the heating means 6. In short, the scope of the
present disclosure encompasses all such variations in
design and application as may be made by those of or-
dinary skill in the art without departing from the technical
ideas of the present disclosure.

Reference Signs List

[0062] 1 housing 1a air inlet 1b air outlet 2 heat ex-
changer 3 side panel 4 bottom plate 5 water guide plate
6, 6A, 6B heating means 7 drainage structure 8, 8A
mounting bracket 8a through-hole 8b joining component
9 inner metal sheet 9a left flange surface 9b right flange
surface 9c lower flange surface 10 frame 11 fan 12 in-
ternal component 20 support base 30 first hook-shaped
part 40 drainage hole 41 drainage groove 42 rising part
50 drainage surface 51 inclined part 52 curved part 53,
54 flange part 55 longitudinal rib 56 mounting component
57 through-hole 60 heater 61 temperature detection
means 62 wire 63 first heat-insulating component 64 sec-
ond heat-insulating component 70 drainage path 80 up-
per surface 80a second hook-shaped part 81 left flange
part 82 right flange part 83 lower flange part 84 first cush-
ioning component 85 second cushioning component 86
sealing component 87 first extraction opening 90
through-hole 91 joining component 92 second extraction
opening 100, 101, 102 outdoor unit

Claims

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

a housing that has an opening through a side of
the housing;
a heat exchanger disposed in an upper portion
of an interior of the housing;
a bottom plate disposed at a bottom of the hous-
ing, the bottom plate having a drainage hole
through which to drain out drain water generated
at the heat exchanger;
a drainage structure disposed below the heat
exchanger and that guides the drain water to the
bottom plate; and
a heating means configured to heat the drainage
structure,
the drainage structure including
a side panel that covers the opening of the hous-
ing, and
a water guide plate disposed inside the housing
and facing the side panel, the water guide plate
and the side panel defining a drainage path for
draining the drain water between the water guide
plate and the side panel,
the heating means being configured to heat at
least an upper portion of the side panel.

2. The outdoor unit of an air-conditioning apparatus of
claim 1, wherein the heating means includes a heat-
er, and a temperature detection means configured
to detect a temperature of surroundings heated by
the heater.

3. The outdoor unit of an air-conditioning apparatus of
claim 2, wherein the heater is positioned at a center
of the side panel in a direction of breadth of the side
panel.

4. The outdoor unit of an air-conditioning apparatus of
any one of claims 1 to 3, wherein the heating means
is disposed such that the heating means faces an
outer surface of the side panel, and retained by a
mounting bracket, the mounting bracket being dis-
posed outward from the outer surface of the side
panel.

5.  The outdoor unit of an air-conditioning apparatus of
claim 4, wherein a heat-insulating component is dis-
posed between the heating means and the side pan-
el.

6. The outdoor unit of an air-conditioning apparatus of
claim 4 or 5, wherein the mounting bracket has a
shape of a rectangular box with an open side that
faces the side panel, the mounting bracket having a
lower flange part that extends along a lower edge of
the open side and projects outward.

7. The outdoor unit of an air-conditioning apparatus of

claim 6, wherein a first cushioning component is dis-
posed between the lower flange part and the side
panel.

8. The outdoor unit of an air-conditioning apparatus of
claim 6 or 7, wherein second cushioning components
are each disposed inside the mounting bracket and
adjacent to a corresponding one of left and right sides
of the mounting bracket.

9. The outdoor unit of an air-conditioning apparatus of
any one of claims 4 to 8, wherein the mounting brack-
et is sized to fit within a range of less than or equal
to 15 mm in a horizontally outward direction from the
outer surface of the side panel.

10. The outdoor unit of an air-conditioning apparatus of
any one of claims 4 to 9,

wherein the side panel has a first hook-shaped
part, the first hook-shaped part being formed by
bending an upper end portion of the side panel
toward the interior of the housing,
wherein the mounting bracket has a second
hook-shaped part, the second hook-shaped part
being formed by bending an upper end portion
of the mounting bracket toward the interior of
the housing, and
wherein the mounting bracket is mounted to the
outer surface of the side panel by placing the
second hook-shaped part over the first hook-
shaped part.

11.  The outdoor unit of an air-conditioning apparatus of
claim 10, wherein a sealing component is disposed
in a gap between an upper portion of the mounting
bracket and an upper portion of the side panel and
seals the gap.

12. The outdoor unit of an air-conditioning apparatus of
any one of claims 4 to 11, wherein an inner metal
sheet is disposed inside the mounting bracket, the
inner metal sheet being disposed between the heat-
ing means and the side panel and protecting the
heating means.

13. The outdoor unit of an air-conditioning apparatus of
claim 12,

wherein the mounting bracket has a first extrac-
tion opening through which to pass a wire con-
nected to the heating means, and
wherein the inner metal sheet has a second ex-
traction opening through which to pass the wire
connected to the heating means, the second ex-
traction opening being positioned offset such
that the second extraction opening is prevented
from overlapping with the first extraction open-
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ing.

14. The outdoor unit of an air-conditioning apparatus of
claim 1, wherein the heating means is a panel heater
configured to heat an entire surface of the side panel.

15. The outdoor unit of an air-conditioning apparatus of
claim 14, wherein the heating means is disposed be-
tween the side panel and the water guide plate.

16. The outdoor unit of an air-conditioning apparatus of
claim 15, wherein the heating means extends to
reach the drainage hole of the bottom plate.

17. The outdoor unit of an air-conditioning apparatus of
claim 14, wherein the heating means is built in the
side panel.
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