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(54) AIR CONDITIONING DEVICE AND COMPONENT UNIT

(57) A component unit of an air conditioner includes:
a support (75) configured to support the heat exchanger
(65) and having a fixing part (79) fixed to an inner surface
of the top panel (36a) inside the opening (73); and a
preventing member (90) configured to prevent conden-

sation water from traveling to the support (75) from a first
region (73a) of the inner surface of the top panel (36a)
between a first region (R1) defined by the opening (73)
and the fixing part (79).
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to an air condi-
tioner and a component unit.

BACKGROUND ART

[0002] The air conditioner of Patent Document 1 in-
cludes an indoor unit as a component unit. A heat ex-
changer having heat transfer tubes is arranged inside a
casing of the indoor unit. In the heat exchanger, the air is
cooled or heated by a refrigerant. The air with its tem-
perature adjusted by the heat exchanger is supplied to
indoor space.

CITATION LIST

PATENT DOCUMENT

[0003] Patent Document 1: Japanese Unexamined
Patent Publication No. 2019‑100643

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0004] The inventors of the present application have
invented the following configuration.
[0005] A heat insulating member is provided on an
inner surface of a top panel of the casing of the compo-
nent unit. The heat exchanger is fixed to the top panel of
the casing by a support. Specifically, an opening is
formed in the heat insulating member, and a fixing part
of the support is fixed to the top panel through the open-
ing.
[0006] In this configuration, the opening is designed to
be slightly larger than the fixing part of the support in
consideration of manufacturing and assembly errors of
the heat insulating member. Thus, part of the inner sur-
face of the top panel between an edge defined by the
opening and the fixing part of the support is exposed to
the space inside the casing. This may sometimes cause
moisture in the air to condense on the exposed surface,
generating condensation water.
[0007] On the other hand, if the heat transfer tubes of
the heat exchanger are made of an aluminum material,
the heat transfer tubes have a higher ionization tendency
than the top panel made of an iron-based material. In this
case, the heat transfer tubes may be electrically corroded
if the condensation water generated on the inner surface
of the top panel flows to the heat exchanger along the
support.
[0008] An object of the present disclosure is to reduce
electrical corrosion of a heat exchanger supported by a
support.

SOLUTION TO THE PROBLEM

[0009] A first aspect of the present disclosure is direc-
ted a component unit of an air conditioner, the component
unit including: a casing (35) having a top panel (36a)
made of a metallic material; a heat exchanger (65) ar-
ranged in the casing (35) and having a heat transfer tube
(66) made of a material having a higher ionization ten-
dency than the top panel (36a); a heat insulating member
(70) configured to cover an inner surface of the top panel
(36a) and having an opening (73); a support (75) config-
ured to support the heat exchanger (65) and having a
fixing part (79) fixed to an inner surface of the top panel
(36a) inside the opening (73); and a preventing member
(90) configured to prevent condensation water from tra-
veling to the support (75) from a first region (73a) of the
inner surface of the top panel (36a) between a first region
(R1) defined by the opening (73) and the fixing part (79).
[0010] In the first aspect, the heat transfer tube (66) of
the heat exchanger (65) has a higher ionization tendency
than the top panel (36a) of the casing (35). However, the
preventing member (90) prevents the condensation
water from traveling to the support (75) from the first
region (R1) of the inner surface of the top panel (36a)
between the first edge (73a) defined by the opening (73)
and the fixing part (79). This can reduce electrical corro-
sion of the heat transfer tube (66).
[0011] A second aspect is an embodiment of the first
aspect. In the second aspect, the preventing member
(90) is configured to prevent condensation water gener-
ated in the first region (R1) from traveling to the support
(75).
[0012] In the second aspect, even if the condensation
water is generated in the first region (R1), the preventing
member (90) prevents the condensation water from tra-
veling to the support (75).
[0013] A third aspect is an embodiment of the second
aspect. In the third aspect, the preventing member (90)
includes a projection (92) extending downward from the
first region (R1).
[0014] In the third aspect, even if the condensation
water is generated in the first region (R1), the projection
(92) that functions as the preventing member (90) pre-
vents the condensation water from traveling to the sup-
port (75).
[0015] A fourth aspect is an embodiment of the third
aspect. In the fourth aspect, the preventing member (90)
includes the projection (92) and a base (93) that is shorter
than the projection (92) and that is formed between the
projection (92) and the fixing part (79).
[0016] In the fourth aspect, even if the condensation
water is generated in the first region (R1), the projection
(92) can prevent the condensation water from traveling to
the support (75). The base (93) reduces an area of the
first region (R1) exposed to the space inside the casing
(35). This can reduce the generation of the condensation
water in the first region (R1).
[0017] A fifth aspect is an embodiment of the third
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aspect. In the fifth aspect, the projection (92) extends to
reach the fixing part (79).
[0018] In the fifth aspect, an area of the first region (R1)
covered by the projection (92) is larger, and an area of the
first region (R1) exposed to the space inside the casing
(35) is smaller. This can reduce the generation of the
condensation water in the first region (R1).
[0019] A sixth aspect is an embodiment of the first
aspect. In the sixth aspect, the preventing member
(90) is configured to eliminate or reduce the generation
of the condensation water in the first region (R1) to
prevent the condensation water from traveling from the
first region (R1) to the support (75).
[0020] In the sixth aspect, the preventing member (90)
eliminates or reduces the generation of the condensation
water in the first region (R1). This can reduce electrical
corrosion of the heat transfer tube (66).
[0021] A seventh aspect is an embodiment of the sixth
aspect. In the seventh aspect, the preventing member
(90) includes an auxiliary heat insulating member (98)
that is formed separately from the heat insulating mem-
ber (70) and that covers the first region (R1).
[0022] In the seventh aspect, the auxiliary heat insulat-
ing member (98) covers the first region (R1) to reduce the
generation of the condensation water in the first region
(R1).
[0023] An eighth aspect is an embodiment of any one
of the first to seventh aspects. In the eighth aspect, the
preventing member (90) includes an intermediate portion
(95) located between the top panel (36a) and the fixing
part (79).
[0024] In the eighth aspect, the intermediate portion
(95) is provided between the top panel (36a) and the
fixing part (79). This can reduce the generation of the
condensation water on part of the inner surface of the top
panel (36a) where the fixing part (79) is located.
[0025] A ninth aspect is an embodiment of the eighth
aspect. In the ninth aspect, the component unit further
includes a fastening member (85) configured to fasten
the fixing part (79) to the top panel (36a) together with the
intermediate portion (95).
[0026] In the ninth aspect, the intermediate portion
(95) of the preventing member (90) and the support (75)
can be easily fixed to the top panel (36a) by tightening the
fastening member (85) to the top panel (36a).
[0027] A tenth aspect is an embodiment of the ninth
aspect. In the tenth aspect, the intermediate portion (95)
has higher hardness than the heat insulating member
(70).
[0028] In the tenth aspect, the tightening of the fasten-
ing member (85) causes less damage to the intermediate
portion (95).
[0029] An eleventh aspect is an embodiment of the
ninth or tenth aspect. In the eleventh aspect, the fixing
part (79) is provided with a fastening hole (80) through
which the fastening member (85) passes, and the com-
ponent unit includes a resin fixing piece (86) arranged
under the fixing part (79) and fixed to the fastening

member (85) to close a clearance (C) between a second
edge (80a) defined by the fastening hole (80) and the
fastening member (85).
[0030] In the eleventh aspect, the fixing piece (86) can
prevent the condensation water generated on the top
panel (36a) from traveling to the support (75) through the
fastening hole (80) of the fixing part (79).
[0031] A twelfth aspect is an embodiment of any one of
the eighth to eleventh aspects. In the twelfth aspect, the
intermediate portion (95) is provided with a cutout (95a),
and the fixing part (79) and the top panel (36a) are
configured to be in contact with each other through the
cutout (95a).
[0032] In the twelfth aspect, the fixing part (79) of the
support (75) and the top panel (36a) are in contact with
each other through the cutout (95a), and thus the heat
exchanger (65), the support (75), and the casing (35) can
be electrically connected to each other, compensating for
grounding of these components.
[0033] A thirteenth aspect is an embodiment of any one
of the first to twelfth aspects. In the thirteenth aspect, the
preventing member (90) is made of a resin material.
[0034] In the thirteenth aspect, the preventing member
(90), which is made of a resin material, is less likely to
corrode.
[0035] A fourteenth aspect is directed to an air condi-
tioner including the component unit of any one of the first
to thirteenth aspects.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036]

FIG. 1 is a piping system diagram illustrating an air
conditioner according to an embodiment.
FIG. 2 is a perspective view of an indoor unit as
viewed obliquely from below.
FIG. 3 is a schematic plan view of the indoor unit with
a top panel of a casing body omitted.
FIG. 4 is a schematic sectional view of the indoor unit
taken along line IV-O-IV in FIG. 3.
FIG. 5 is an enlarged perspective view of a main
portion of an indoor heat exchanger and a support.
FIG. 6 is a view of an upper plate of the support as
viewed from below.
FIG. 7 is a cross-sectional view taken along line IIV-
IIV shown in FIG. 6.
FIG. 8 is a cross-sectional view taken along line IIIV-
IIIV shown in FIG. 6.
FIG. 9 is a view corresponding to FIG. 8 and illustrat-
ing a first variation.
FIG. 10 is a view corresponding to FIG. 8 and illus-
trating a second variation.
FIG. 11 is a view corresponding to FIG. 8 and illus-
trating a third variation.
FIG. 12 is a view corresponding to FIG. 8 and illus-
trating another embodiment.
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DESCRIPTION OF EMBODIMENTS

[0037] Embodiments of the present disclosure will be
described in detail below with reference to the drawings.
The present disclosure is not limited to the embodiments
shown below, and various changes can be made within
the scope without departing from the technical concept of
the present disclosure. Since each of the drawings is
intended to illustrate the present disclosure conceptually,
dimensions, ratios, or numbers may be exaggerated or
simplified as necessary for the sake of ease of under-
standing.

(1) General Configuration of Air Conditioning Device

[0038] As illustrated in FIG. 1, an air conditioner (10)
includes an outdoor unit (20) and an indoor unit (30).
Each of the outdoor unit (20) and the indoor unit (30) is a
component unit forming the air conditioner (10).
[0039] The outdoor unit (20) and the indoor unit (30)
are connected to each other through a pair of connection
pipes (12). In the air conditioner (10), the outdoor unit
(20), the indoor unit (30), and the connection pipes (12)
form a refrigerant circuit (11) that performs a vapor com-
pression refrigeration cycle.

(2) Outdoor Unit

[0040] The outdoor unit (20) is placed outside. The
outdoor unit (20) has a compressor (21), a four-way
switching valve (22), an outdoor heat exchanger (23),
an outdoor fan (25), an expansion valve (24), a liquid-side
shutoff valve (26), and a gas-side shutoff valve (27).
[0041] The compressor (21) is, for example, a hermetic
scroll or hermetic rotary compressor. The compressor
(21) sucks and compresses a low-pressure refrigerant,
and discharges the refrigerant compressed to high pres-
sure (high-pressure refrigerant).
[0042] The four-way switching valve (22) is a valve for
changing the flow of refrigerant in the refrigerant circuit
(11). The four-way switching valve (22) switches between
a first state indicated by solid lines in FIG. 1 and a second
state indicated by broken lines in FIG. 2. In the first state,
the high-pressure refrigerant discharged from the com-
pressor (21) is sent to the outdoor heat exchanger (23),
and the low-pressure refrigerant flowed from the indoor
unit (30) is sent to the compressor (21). In the second
state, the high-pressure refrigerant discharged from the
compressor (21) is sent to the indoor unit (30), and the
low-pressure refrigerant passed through the outdoor
heat exchanger (23) is sent to the compressor (21).
[0043] The outdoor heat exchanger (23) is a heat ex-
changer that allows heat exchange between the refrig-
erant and outdoor air. The outdoor heat exchanger (23)
is, for example, a fin-and-tube heat exchanger. The out-
door fan (25) is a fan for supplying the outdoor air to the
outdoor heat exchanger (23). The expansion valve (24) is
an electric expansion valve having a variable opening

degree.

(3) General Configuration of Indoor Unit

[0044] The indoor unit (30) is placed in an indoor space
which is a space to be air-conditioned. The indoor unit
(30) has an indoor heat exchanger (65) and an indoor fan
(50).
[0045] As illustrated in FIG. 2, the indoor unit (30) of this
embodiment is a ceiling-embedded indoor unit. As illu-
strated in FIGS. 3 and 4, the indoor unit (30) includes a
casing (35), the indoor fan (50), the indoor heat exchan-
ger (65), a drain pan (55), and a bell mouth (52).

(3‑1) Casing

[0046] The casing (35) includes a casing body (36) and
a decorative panel (40). The casing (35) houses the
indoor fan (50), the indoor heat exchanger (65), the drain
pan (55), and the bell mouth (52).
[0047] The casing body (36) is a member having a
generally rectangular parallelepiped box-like shape with
an open bottom. The casing body (36) has a generally flat
plate-shaped top panel (36a), and side plates (36b) ex-
tending downward from a peripheral portion of the top
panel (36a).

(3‑2) Indoor Fan

[0048] As illustrated in FIG. 4, the indoor fan (50) is a
so-called turbo fan. The indoor fan (50) discharges air
sucked from below outward in a radial direction. The
indoor fan (50) is disposed at the center in the casing
body (36). The indoor fan (50) is driven by an indoor fan
motor (51). The indoor fan motor (51) is fixed to a center
portion of the top panel (36a).

(3‑3) Bell mouth

[0049] The bell mouth (52) is disposed below the in-
door fan (50). The bellmouth (52) is a member that guides
the air flowed into the casing (35) to the indoor fan (50).
The bell mouth (52) and the drain pan (55) divide the
internal space of the casing (35) into a primary space
(37a) located on the inlet side of the indoor fan (50) and a
secondary space (37b) located on the outlet side of the
indoor fan (50).

(3‑4) Indoor Heat Exchanger

[0050] The indoor heat exchanger (65) is a so-called
cross-fin-type fin-and-tube heat exchanger. As illustrated
in FIG. 3, the indoor heat exchanger (65) is formed in a
rectangular tubular shape in plan view and is arranged to
surround the indoor fan (50). The indoor heat exchanger
(65) is disposed in the secondary space (37b). The indoor
heat exchanger (65) allows the air passing from the inside
to the outside to exchange heat with the refrigerant in the

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 560 218 A1 8

refrigerant circuit.
[0051] The indoor heat exchanger (65) includes a plur-
ality of fins (67) and a heat transfer tube (66) penetrating
the fins (67) in the thickness direction. The refrigerant
flows through the heat transfer tube (66). The fins (67) are
heat transfer members that promote the heat exchange
between the refrigerant and the air.

(3‑5) Drain Pan

[0052] The drain pan (55) is a member made of so-
called polystyrene foam. As illustrated in FIG. 4, the drain
pan (55) is disposed to close the lower end of the casing
body (36). The drain pan (55) has an upper surface
provided with a water receiving groove (56) extending
along the lower end of the indoor heat exchanger (65).
The water receiving groove (56) receives a lower end
portion of the indoor heat exchanger (65). The water
receiving groove (56) receives drain water generated
in the indoor heat exchanger (65).
[0053] As illustrated in FIG. 2, the drain pan (55) is
provided with four main outlet paths (57) and four aux-
iliary outlet paths (58). The main outlet paths (57) and the
auxiliary outlet paths (58) are passages through which
the air that has passed through the indoor heat exchan-
ger (65) flows, and vertically penetrate the drain pan (55).
[0054] The main outlet paths (57) are through holes
each having an elongated rectangular cross section. The
main outlet paths (57) are arranged along the four sides
of the casing body (36), respectively. The auxiliary outlet
paths (58) are through holes each having a slightly-
curved rectangular cross section. The auxiliary outlet
paths (58) are arranged at the four corners of the casing
body (36), respectively.

(3‑6) Decorative Panel

[0055] The decorative panel (40) is a resin member
formed in a thick rectangular plate shape. A lower portion
of the decorative panel (40) is in a square shape slightly
larger than the top panel (36a) of the casing body (36).
The decorative panel (40) is disposed to cover the lower
end of the casing body (36). A lower surface of the
decorative panel (40) is exposed to the indoor space.
[0056] As illustrated in FIGS. 2 and 4, the decorative
panel (40) has a square inlet (41) formed in a center
portion. The inlet (41) penetrates the decorative panel
(40) in the vertical direction to communicate with the
primary space (37a) in the casing (35). The inlet (41) is
provided with a grid-like intake grille (45). A filter (46) is
disposed above the intake grille (45).
[0057] The decorative panel (40) includes a substan-
tially rectangular loop-shaped outlet (44) surrounding the
inlet (41). As illustrated in FIG. 2, the outlet (44) is divided
into four main outlet openings (42) and four auxiliary
outlet openings (43).
[0058] The main outlet openings (42) are elongated
rectangular openings. The main outlet openings (42) are

arranged along the four sides of the decorative panel
(40), respectively. The main outlet openings (42) of the
decorative panel (40) correspond to the main outlet paths
(57) of the drain pan (55) on a one-on-one basis. Each
main outlet opening (42) communicates with a corre-
sponding one of the main outlet paths (57). Each main
outlet opening (42) is provided with an airflow direction
adjusting flap (47).
[0059] The auxiliary outlet openings (43) are quarter
circular arc-shaped openings. The auxiliary outlet open-
ings (43) are arranged at the four corners of the decora-
tive panel (40), respectively. The auxiliary outlet open-
ings (43) of the decorative panel (40) correspond to the
auxiliary outlet paths (58) of the drain pan (55) on a one-
on-one basis. Each auxiliary outlet opening (43) commu-
nicates with a corresponding one of the auxiliary outlet
paths (58).

(4) Operation

[0060] The air conditioner (10) selectively performs
cooling operation and heating operation.

(4‑1) Cooling Operation

[0061] In the cooling operation, the four-way switching
valve (22) is set to the first state, and the refrigerant
circulates through the refrigerant circuit (11). In the re-
frigerant circuit (11), the outdoor heat exchanger (23)
functions as a radiator, and the indoor heat exchanger
(31) functions as an evaporator. The indoor unit (30)
cools the air sucked from the indoor space in the indoor
heat exchanger (31), and blows the cooled air into the
indoor space.

(4‑2) Heating Operation

[0062] In the heating operation, the four-way switching
valve (22) is set to the second state, and the refrigerant
circulates through the refrigerant circuit (11). In the re-
frigerant circuit (11), the indoor heat exchanger (31)
functions as a radiator, and the outdoor heat exchanger
(23) functions as an evaporator. The indoor unit (30)
heats the air sucked from the indoor space in the indoor
heat exchanger (31), and blows the heated air into the
indoor space.

(4‑3) Flow of Air in Indoor Unit

[0063] The indoor fan (50) rotates during the operation
of the indoor unit. When the indoor fan (50) rotates, the
indoor air in the indoor space flows into the primary space
(37a) in the casing (35) through the inlet (41). The air
flowed into the primary space (37a) is sucked by the
indoor fan (50) and discharged into the secondary space
(37b).
[0064] The air flowed into the secondary space (37b) is
cooled or heated while passing through the indoor heat
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exchanger (65), and then flows separately into the four
main outlet paths (57) and the four auxiliary outlet paths
(58). The air flowed into the main outlet paths (57) is
discharged to the indoor space through the main outlet
openings (42). The air flowed into the auxiliary outlet
paths (58) is discharged to the indoor space through
the auxiliary outlet openings (43).

(5) Features

[0065] The indoor unit (30) of the air conditioner (10) of
this embodiment includes a heat insulating case (70), a
support (75), a fastening member (85), and a preventing
member (90). The heat insulating case (70) is provided
inside the casing (35) of the indoor unit (30). The support
(75) is fixed to the top panel (36a) of the casing (35) and
supports the indoor heat exchanger (65) as a heat ex-
changer. The preventing member (90) prevents conden-
sation water from traveling to the support (75). Details of
these components will be described with reference to
FIGS. 4 to 8. In the following description, terms implying
any directions such as "upper," "lower," "right," "left,"
"front," and "rear" are used herein relative to the direc-
tions indicated by arrows in FIG. 5 in principle.

(5‑1) Heat Insulating Case

[0066] As illustrated in FIG. 4, the heat insulating case
(70) covers an inner surface of the casing body (36). The
heat insulating case (70) is a heat insulating member
made of so-called polystyrene foam. The heat insulating
case (70) is a rectangular parallelepiped box-shaped
member with an open bottom. The heat insulating case
(70) includes a top heat insulating portion (71) formed on
the inner surface of the top panel (36a), and side heat
insulating portions (72) respectively formed on the inner
surfaces of the side plates (36b). The heat insulating case
(70) reduces the generation of condensation water on the
inner surface of the top panel (36a). Specifically, the heat
insulating case (70) covers the inner surface of the top
panel (36a) not to expose the inner surface to the space
inside the casing (35). This keeps the air from being
cooled to the dew-point temperature or lower on the inner
surface of the top panel (36a), reducing the generation of
the condensation water on the inner surface.
[0067] The heat insulating case (70) has an opening
(73) for fixing the support (75) to the top panel (36a).
Specifically, the top heat insulating portion (71) of the
heat insulating case (70) has the opening (73) corre-
sponding to a portion to which the support (75) is fixed.
The indoor unit (30) of this example includes a plurality of
supports (75). The heat insulating case (70) has a plur-
ality of openings (73) respectively corresponding to the
plurality of supports (75).
[0068] The openings (73) expose the inner surface of
the top panel (36a) to the space inside the casing (35).
Thus, with the heat insulating case (70) attached to the
inside of the casing (35), the supports (75) can be fixed to

the top panel (36a) through the openings (73).

(5‑2) Supports

[0069] As illustrated in FIG. 5, the supports (75) are
arranged inside the indoor heat exchanger (65) in the
casing (35). In other words, the supports (75) are ar-
ranged in the primary space (37a) upstream of the indoor
heat exchanger (65) in the air flow. Although not shown,
the indoor unit (30) of this example includes three sup-
ports (75). The supports (75) are provided on different
sides of the indoor heat exchanger (65).
[0070] Each support (75) is formed in a plate shape
extending in the vertical direction. The support (75) is
formed by folding a sheet metal. The support (75) in-
cludes a main plate (76), a lower plate (77), a vertical
plate (78), and an upper plate (79).
[0071] The main plate (76) extends in the vertical direc-
tion along the inner surface of the indoor heat exchanger
(65). The main plate (76) is formed in a vertically elon-
gated rectangular plate shape. First raised portions (76a)
protruding forward are formed on the left and right sides
of the main plate (76).
[0072] The lower plate (77) extends rearward from the
lower end of the main plate (76) along the lower surface of
the indoor heat exchanger (65). The vertical plate (78)
extends upward from the rear end of the lower plate (77)
along the outer surface of the indoor heat exchanger (65).
The indoor heat exchanger (65) is held between the main
plate (76), the lower plate (77), and the vertical plate (78).
In other words, the support (75) includes a hook portion
that supports the indoor heat exchanger (65) from below.
[0073] The upper plate (79) extends forward from the
upper end of the main plate (76). The upper plate (79)
extends in a direction away from the indoor heat exchan-
ger (65). The upper plate (79) serves as a fixing part for
fixing the support (75) to the top panel (36a). The upper
plate (79) is formed in a rectangular shape in plan view.
Second raised portions (79a) protrude downward from
the front end, right end, and left end of the upper plate
(79).
[0074] The opening (73) is formed in the heat insulating
case (70) at a position corresponding to the upper plate
(79). In other words, the upper plate (79) is located inside
the opening (73).
[0075] The upper plate (79) is provided with a first
fastening hole (80) in which the fastening member (85)
is inserted. The first fastening hole (80) penetrates the
upper plate (79) in the thickness direction. The first
fastening hole (80) is formed in a circular shape in plan
view.

(5‑3) Fastening Member

[0076] The fastening member (85) is a component for
fixing the support (75) to the top panel (36a). The fasten-
ing member (85) may be a screw, or a bolt and a nut. The
upper plate (79) of the support (75) is fixed to the top
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panel (36a) by tightening the fastening member (85).

(5‑4) Relationship between Ionization Tendencies of
Main Components

[0077] The casing (35) and the support (75) are made
of an iron-based metallic material. In contrast, the heat
transfer tube (66) and fins (67) of the indoor heat ex-
changer (65) are made of an aluminum-based metallic
material. Thus, the ionization tendency of the heat trans-
fer tube (66) is higher than that of the top panel (36a). In
addition, the ionization tendency of the heat transfer tube
(66) is higher than that of the support (75). The ionization
tendency of the support (75) is equal to or lower than that
of the top panel (36a). The ionization tendency of the
fastening member (85) is equal to or lower than that of the
top panel (36a). The materials of these components are
merely examples, and other materials can be used.

(5‑5) Occurrence of Condensation

[0078] The above-described heat insulating case (70)
is designed to have the opening (73) slightly larger than
the upper plate (79) in plan view in consideration of
manufacturing and assembly errors of the heat insulating
case (70). If the upper plate (79) and the opening (73) are
misaligned due to these errors, the fixing of the upper
plate (79) to the top panel (36a) may possibly be failed.
[0079] If the opening (73) is formed to be slightly larger
in this way, a region of the inner surface of the top panel
(36a) appears between a first edge (73a) defined by the
opening (73) and the upper plate (79) (hereinafter re-
ferred to as a first region (R1)). Thus, the first region (R1)
of the top panel (36a) is exposed to the internal space of
the casing (35), and the air may be cooled on the first
region (R1), generating the condensation water.
[0080] As described above, the heat transfer tube (66)
is made of a material having a higher ionization tendency
than the top panel (36a). Thus, if the condensation water
travels from the first region (R1) to the heat transfer tube
(66) through the support (75), the heat transfer tube (66)
may be electrically corroded.

(5‑6) Preventing Member

[0081] Considering this issue, the indoor unit (30) of
this embodiment is provided with a preventing member
(90) that prevents the condensation water from traveling
from the first region (R1) to the support (75). The pre-
venting member (90) prevents the condensation water
generated in the first region (R1) from traveling to the
support (75).
[0082] The preventing member (90) is made of a resin
material. The preventing member (90) is preferably made
of a heat insulating material. The preventing member (90)
has higher hardness than the heat insulating case (70).
[0083] As illustrated in FIGS. 6 to 8, the preventing
member (90) is arranged inside the opening (73) of the

heat insulating case (70). The preventing member (90)
includes a side portion (91) located in the first region (R1)
of the top panel (36a) and an intermediate portion (95)
located between the top panel (36a) and the upper plate
(79).
[0084] The side portion (91) of the preventing member
(90) has projections (92) and a base (93). The preventing
member (90) of this embodiment includes a plurality of
projections (92) surrounding the upper plate (79). The
projections (92) are provided one by one at positions
corresponding to the sides of the upper plate (79). Each
projection (92) is in the form of a plate. The projections
(92) extend downward from the first region (R1).
[0085] Specifically, the projections (92) of this embodi-
ment include a first projection (92A), a second projection
(92B), and a third projection (92C). The first region (R1) of
this embodiment has relatively large area portions in front
of and on the right and left of the upper plate (79). In this
embodiment, the three projections (92) are provided to
correspond to these portions. The first projection (92A) is
located in front of the upper plate (79). The first projection
(92A) extends in the left-right direction along the front
side of the upper plate (79). The second projection (92B)
is located on the right of the upper plate (79). The second
projection (92B) extends in the front-back direction along
the right side of the upper plate (79). The third projection
(92C) is located on the left of the upper plate (79). The
third projection (92C) extends in the front-back direction
along the left side of the upper plate (79).
[0086] The base (93) is shorter than the projection (92)
in the vertical direction. The base (93) is formed between
the projections (92) and the upper plate (79) in plan view.
In other words, the base (93) is formed to extend over the
projections (92) and the upper plate (79) in plan view.
[0087] The intermediate portion (95) is interposed be-
tween the top panel (36a) and the upper plate (79). The
intermediate portion (95) covers a region of the inner
surface of the top panel (36a) located above (on the back
side of) the upper plate (79). The intermediate portion
(95) is rectangular in plan view. The intermediate portion
(95) has higher hardness than the heat insulating case
(70). The intermediate portion (95) has a second fasten-
ing hole (96) through which the fastening member (85) is
inserted. The second fastening hole (96) is formed in a
circular shape in plan view. The center of the second
fastening hole (96) and the center of the first fastening
hole (80) substantially coincide with each other. The
second fastening hole (96) has a smaller inner diameter
than the first fastening hole (80).

(5‑7) Installation of Indoor Heat Exchanger

[0088] The indoor heat exchanger (65) is supported on
the top panel (36a) by the following procedure.
[0089] The heat insulating case (70) is attached to the
inside of the casing (35). Then, the indoor heat exchanger
(65) is hooked on the hook portion of the support (75).
Then, the preventing member (90) and the upper plate
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(79) of the support (75) are positioned in the opening (73)
of the heat insulating case (70). The intermediate portion
(95) of the preventing member (90) is sandwiched be-
tween the upper plate (79) and the top panel (36a), and
the fastening member (85) is tightened to the top panel
(36a) with the axial centers of the first fastening hole (80)
and the second fastening hole (96) aligned with each
other. Thus, the preventing member (90) and the support
(75) are fixed to the top panel (36a) with the fastening
member (85).

(6) Advantages of Embodiment

[0090] The preventing member (90) prevents the con-
densation water from traveling to the support (75) from
the first region (R1) of the inner surface of the top panel
(36a) between the first edge (73a) of the opening (73) and
the upper plate (79). Specifically, the preventing member
(90) prevents the condensation water generated in the
first region (R1) from traveling to the support (75). This
keeps the condensation water generated in the first
region (R1) from traveling to the aluminum heat transfer
tube (66) through the support (75), reducing electrical
corrosion of the heat transfer tube (66).
[0091] More specifically, the preventing member (90)
includes the projections (92) extending downward from
the first region (R1). Thus, if the condensation water is
generated in a portion of the first region (R1) located
across the side portion (91) from the upper plate (79), the
projections (92) can prevent the condensation water from
reaching the upper plate (79). Specifically, the conden-
sation water falls downward along the side surfaces of the
projections (92), and can be prevented from moving to
the upper plate (79). This can keep the condensation
water generated in the first region (R1) from traveling to
the support (75).
[0092] The preventing member (90) includes the pro-
jections (92) and the base (93) that is shorter than the
projections (92) and that is formed between the projec-
tions (92) and the upper plate (79).
[0093] The projections (92) can prevent the condensa-
tion water generated in the first region (R1) from reaching
the upper plate (79). In addition, the base (93) can reduce
the generation of the condensation water around the
upper plate (79). This can further keep the condensation
water from traveling from the first region (R1) to the
support (75).
[0094] The preventing member (90) includes the inter-
mediate portion (95) located between the top panel (36a)
and the upper plate (79). The intermediate portion (95)
covers a portion of the inner surface of the top panel (36a)
located on the back side of the upper plate (79). Thus, the
generation of the condensation water in this portion can
be reduced. This can keep the condensation water from
traveling to the support (75) through the second fastening
hole (96) and the first fastening hole (80).
[0095] The base (93) and the intermediate portion (95)
are formed continuously and integrally, and can simulta-

neously reduce the generation of the condensation water
in part of the first region (R1) ranging from the vicinity of
the upper plate (79) to the back side of the upper plate
(79).
[0096] The indoor unit (30) includes the fastening
member (85) for fastening the upper plate (79) to the
top panel (36a) together with the intermediate portion
(95). Thus, tightening the fastening member (85) can fix
the preventing member (90) and the support (75) to the
top panel (36a) at the same time. In addition, the pre-
venting member (90) can be easily aligned with the upper
plate (79).
[0097] The intermediate portion (95) has higher hard-
ness than the heat insulating case (70). Thus, the tigh-
tening of the fastening member (85) causes less damage
to the intermediate portion (95) or the preventing member
(90). This can reduce the generation of the condensation
water on the back side of the upper plate (79) due to the
damage to the intermediate portion (95).
[0098] The preventing member (90) is made of a resin
material. This can reduce electrical corrosion of the pre-
venting member (90) caused by the condensation water.
The preventing member (90) made of a heat insulating
material can reduce the generation of the condensation
water on part of the top panel (36a) covered with the
preventing member (90).

(7) Variations

[0099] The above embodiment may be modified as
follows. Differences from the above embodiment will
be described below.

(7‑1) First Variation

[0100] As illustrated in FIG. 9, a preventing member
(90) of the first variation is an auxiliary heat insulating
member (98). The auxiliary heat insulating member (98)
is a component separate from the heat insulating case
(70). The auxiliary heat insulating member (98) is ar-
ranged inside the opening (73) to cover the first region
(R1). The auxiliary heat insulating member (98) may be
made of the same material as the heat insulating case
(70) or may be made of a different material. The auxiliary
heat insulating member (98) may cover the whole of the
first region (R1) or may cover part of the first region (R1).
The auxiliary heat insulating member (98) reduces the
generation of the condensation water in the first region
(R1), keeping the condensation water from traveling from
the first region (R1) to the support (75). This can reduce
electrical corrosion of the heat transfer tube (66).
[0101] The auxiliary heat insulating member (98) has a
smaller volume than the heat insulating case (70). Thus,
the auxiliary heat insulating member (98) causes less
manufacturing and assembly errors than the heat insu-
lating case (70). This allows the auxiliary heat insulating
member (98) to be accurately arranged in the opening
(73).
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(7‑2) Second Variation

[0102] As illustrated in FIG. 10, the second variation
further includes a resin fixing piece (86) added to the
configuration of the above embodiment. The fixing piece
(86) is a so-called washer made of resin. The fixing piece
(86) is arranged between a head (85a) of the fastening
member (85) and the upper plate (79). The fixing piece
(86) has a hole through which a threaded portion (85b) of
the fastening member (85) is inserted. The fixing piece
(86) is fixed to the fastening member (85) to close a
clearance (C) between a second edge (80a) defined
by the first fastening hole (80) of the upper plate (79)
and the threaded portion (85b) of the fastening member
(85). The fixing piece (86) prevents the condensation
water generated on the top panel (36a) from traveling
to the support (75) through the clearance (C). This can
reduce electrical corrosion of the heat transfer tube (66).
The fixing piece (86), which is made of the resin material,
can also be less likely to corrode.

(7‑3) Third Variation

[0103] As illustrated in FIG. 11, the third variation in-
cludes a cutout (95a) formed in the center of the inter-
mediate portion (95) of the preventing member (90) of the
embodiment. The cutout (95a) is a circular opening that
enlarges the inner diameter of the second fastening hole
(96) of the embodiment. In the third variation, the upper
plate (79) and the top panel (36a) are configured to be in
contact with each other through the cutout (95a). Speci-
fically, in thisexample schematically shown in FIG. 11, the
center of the upper plate (79) is pressed against the top
panel (36a) when the fastening member (85) is tightened.
Thus, the second edge (80a) of the upper plate (79)
makes contact with the top panel (36a). The top panel
(36a) is grounded. Bringing the top panel (36a) and the
support (75) into contact with each other can ground the
top panel (36a), the support (75), and the heat exchanger
(65). This can reduce sparks and electric shock to work-
ers due to charging of the indoor heat exchanger (65).

(8) Other Embodiments

[0104] The embodiment and variations may be mod-
ified as follows.
[0105] The support (75) and the preventing member
(90) may be provided in the outdoor unit (20) as a com-
ponent unit. In this case, the support (75) supports the
outdoor heat exchanger (23) as a heat exchanger.
[0106] The support (75) may be placed outside the
indoor heat exchanger (65). In other words, the support
(75) may be arranged in the secondary space (37b)
downstream of the indoor heat exchanger (65) in the
air flow.
[0107] The preventing member (90) may be made of a
metallic material. In this case, the ionization tendency of
the preventing member (90) is preferably equal to or

lower than that of the top panel (36a). The potential
difference between the preventing member (90) and
the indoor heat exchanger (65) is preferably smaller than
the potential difference between the top panel (36a) and
the indoor heat exchanger (65).
[0108] The preventing member (90) may have a single
projection (92), two projections (92), or four or more
projections (92). When the four projections (92) are pro-
vided, the projections (92) are preferably arranged one
by one in correspondence with the four sides of the upper
plate (79).
[0109] As illustrated in FIG. 12, the projection (92) of
the embodiment may extend to reach the upper plate
(79). The preventing member (90) of this configuration
does not have the base (93) shorter than the projection
(92) of the above-described embodiment. The projection
(92) has the same height in every part. In this configura-
tion, an area of the first region (R1) covered by the
projection (92) is larger, and an area of the first region
(R1) exposed to the space inside the casing (35) is
smaller. This can reduce the generation of the condensa-
tion water in the first region (R1).
[0110] While the embodiments and the variations
thereof have been described above, it will be understood
that various changes in form and details may be made
without departing from the spirit and scope of the claims.
The elements according to the embodiment, the varia-
tions thereof, and the other embodiments may be com-
bined and replaced with each other.
[0111] The ordinal numbers such as "first," "second,"
and "third" described above are used to distinguish the
terms to which these expressions are given, and do not
limit the number and order of the terms.

INDUSTRIAL APPLICABILITY

[0112] As can be seen from the foregoing description,
the present disclosure is useful for an air conditioner and
a component unit.

DESCRIPTION OF REFERENCE CHARACTERS

[0113]

10 Air Conditioning Device
35 Casing
36a Top Panel
65 Indoor Heat Exchanger (Heat Exchanger)
67 Heat Transfer Tube
70 Heat Insulating Case (Heat Insulating Member)
73 Opening
73a First Edge
75 Support
79 Upper Part (Fixing Part)
80 First Fastening Hole (Fastening Hole)
80a Second Edge
85 Fastening Member
86 Fixing Piece
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90 Preventing Member
92 Projection
93 Base
95 Intermediate Portion
95a Cutout
98 Auxiliary Heat Insulating Member
C Clearance
R1 First Region

Claims

1. A component unit of an air conditioner, the compo-
nent unit comprising:

a casing (35) having a top panel (36a) made of a
metallic material;
a heat exchanger (65) arranged in the casing
(35) and having a heat transfer tube (66) made of
a material having a higher ionization tendency
than the top panel (36a);
a heat insulating member (70) configured to
cover an inner surface of the top panel (36a)
and having an opening (73);
a support (75) configured to support the heat
exchanger (65) and having a fixing part (79)
fixed to an inner surface of the top panel (36a)
inside the opening (73); and
a preventing member (90) configured to prevent
condensation water from traveling to the support
(75) from a first region (73a) of the inner surface
of the top panel (36a) between a first region (R1)
defined by the opening (73) and the fixing part
(79).

2. The component unit of claim 1, wherein
the preventing member (90) is configured to prevent
condensation water generated in the first region (R1)
from traveling to the support (75).

3. The component unit of claim 2, wherein
the preventing member (90) includes a projection
(92) extending downward from the first region (R1).

4. The component unit of claim 3, wherein
the preventing member (90) includes the projection
(92) and a base (93) that is shorter than the projec-
tion (92) and that is formed between the projection
(92) and the fixing part (79).

5. The component unit of claim 3, wherein
the projection (92) extends to reach the fixing part
(79).

6. The component unit of claim 1, wherein
the preventing member (90) is configured to elim-
inate or reduce the generation of the condensation
water in the first region (R1) to prevent the conden-
sation water from traveling from the first region (R1)

to the support (75).

7. The component unit of claim 6, wherein
the preventing member (90) includes an auxiliary
heat insulating member (98) that is formed sepa-
rately from the heat insulating member (70) and that
covers the first region (R1).

8. The component unit of any one of claims 1 to 7,
wherein
the preventing member (90) includes an intermedi-
ate portion (95) located between the top panel (36a)
and the fixing part (79).

9. The component unit of claim 8, further comprising:
a fastening member (85) configured to fasten the
fixing part (79) to the top panel (36a) together with the
intermediate portion (95).

10. The component unit of claim 9, wherein
the intermediate portion (95) has higher hardness
than the heat insulating member (70).

11. The component unit of claim 9 or 10, wherein

the fixing part (79) is provided with a fastening
hole (80) through which the fastening member
(85) passes, and
the component unit includes a resin fixing piece
(86) arranged under the fixing part (79) and fixed
to the fastening member (85) to close a clear-
ance (C) between a second edge (80a) defined
by the fastening hole (80) and the fastening
member (85).

12. The component unit of any one of claims 8 to 11,
wherein

the intermediate portion (95) is provided with a
cutout (95a), and
the fixing part (79) and the top panel (36a) are
configured to be in contact with each other
through the cutout (95a).

13. The component unit of any one of claims 1 to 12,
wherein
the preventing member (90) is made of a resin ma-
terial.

14. An air conditioner comprising the component unit
according to any one of claims 1 to 13.
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