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Description
TECHNICAL FIELD

[0001] The present disclosure relates to outdoor units
of air conditioners, particularly to measures to prevent
misalignment of header collection pipes of a heat ex-
changer mounted on the outdoor unit.

BACKGROUND ART

[0002] Parallel flow heat exchangers mounted on out-
door units of air conditioners have been known. For ex-
ample, a heat exchanger disclosed by Patent Document
1 includes two standing aluminum header collection
pipes, a plurality of flat pipes arranged in a vertical direc-
tion between the two header collection pipes, each of
which is inserted in one of the header collection pipes at
one end, and is inserted in the other header collection
pipe at the other end, and a plurality of fins joined to the
flat pipes. In this heat exchanger, a refrigerant flowing in
the flat pipes and air passing between the fins exchange
heat.

[0003] In some heat exchangers, insulating rubber
members are provided on a bottom plate of a casing to
support the header collection pipes from below. This can
isolate the heat exchanger from vibration, and can insu-
late the header collection pipes from the bottom plate to
prevent corrosion (electrolytic corrosion) of the header
collection pipes.

CITATION LIST
PATENT DOCUMENT

[0004] [Patent Document 1] Japanese Unexamined
Patent Publication No. 2010-249388

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM

[0005] When the rubber members are fixed with an ad-
hesive, condensed water dripped from the heat exchang-
er enters the adhesive to reduce adhesion of the adhe-
sive, and the rubber members may be misaligned. Fur-
ther, when the refrigerant is condensed in the heat ex-
changer in a cooling operation, the rubber members may
be softened and deformed by heat of condensation. In
these cases, the header collection pipes on the rubber
members may greatly be misaligned. When the heat ex-
changer is tilted because of the misalignment, and con-
nection pipes, etc. are distorted, the connection pipes
are resonated with vibration of the compressor to gener-
ate noise.

[0006] In view of the foregoing, the present disclosure
has been achieved to prevent the generation of noise
caused by the misalignment of the header collection
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pipes.
SOLUTION TO THE PROBLEM

[0007] Afirstaspect of the present disclosure is direct-
ed to an outdoor unit of an air conditioner. The outdoor
unit includes: a casing (40); a heat exchanger (23) in-
cluding two header collection pipes (51, 52) standing in
the casing (40), a plurality of flat pipes (53) arranged in
a vertical direction between the two header collection
pipes (51, 52), each of which is inserted in one of the
header collection pipes (51, 52) at one end, and is insert-
ed in the other header collection pipe (51, 52) at the other
end, and a plurality of fins (55) joined to the flat pipes
(53); a support (91b) provided on a bottom plate (41) of
the casing (40) to support one of the header collection
pipes (51, 52) from below; and a limiter (101) extending
from a part near the one of the header collection pipes
(51, 52) toward the one of the header collection pipes
(51, 52) to limit movement of the one of the header col-
lection pipes (51, 52).

[0008] In the first aspect of the present disclosure, the
limiter (101) is provided near the one of the header col-
lection pipes (51, 52), and the limiter (101) limits the
movement of the one of the header collection pipes (51,
52). Thus, for example, even when the heat exchanger
(23) is tilted to cause great misalignment of the one of
the header collection pipes (51, 52), the limiter (101) re-
duces the misalignment of the one of the header collec-
tion pipes (51, 52).

[0009] According to a second aspect of the present
disclosure related to the first aspect of the present dis-
closure, an insulating externally contacting part (91c) is
provided to externally contacts the one of the header col-
lection pipes (51, 52), and the limiter (101) limits the
movement of the one of the header collection pipes (51,
52) through the externally contacting part (91 c).

[0010] In the second aspect of the present disclosure,
the movement of the one of the header collection pipes
(51, 52) is limited with the insulating externally contacting
part (91c) interposed between the one of the header col-
lection pipes (51, 52) and the limiter (101). Thus, the one
of the header collection pipes (51, 52) and the limiter
(101) are insulated by the externally contacting part
91c).

[0011] According to a third aspect of the present dis-
closure related to the second aspect of the present dis-
closure, the limiter (101) is in surface contact with the
externally contacting part (91c) to limit the movement of
the one of the header collection pipes (51, 52).

[0012] Inthe third aspect of the present disclosure, the
limiter (101) is in surface contact with the externally con-
tacting part (91c). Thus, the limiter (101) can stably limit
the movement of the one of the header collection pipes
(51, 52) through the externally contacting part (91c).
[0013] According to a fourth aspect of the present dis-
closure related to the second or third aspect of the
present disclosure, the support (91b) is insulative, and



3 EP 2 851 624 A1 4

supports the one of the header collection pipes (51, 52)
from below with a top surface of the support (91b) in
contact with a lower surface of the one of the header
collection pipes (51, 52), and the externally contacting
part (91c) is formed continuously with the support (91b),
and protrudes upward from the top surface of the support
(91b) to externally contact the one of the header collec-
tion pipes (51, 52).

[0014] In the fourth aspect of the present disclosure,
the externally contacting part (91c¢) and the support (91b)
are integrally formed of an insulating material. Thus, the
one of the header collection pipes (51, 52) is insulated
from the bottom plate (41), and the one of the header
collection pipes (51, 52) is insulated from the limiter (101).
This reduces parts count.

[0015] In afifth aspectof the present disclosure related
to the first aspect of the present disclosure, the limiter
(101) directly contacts the one of the header collection
pipes (51, 52) to limit the movement of the one of the
header collection pipes (51, 52).

[0016] In the fifth aspect of the present disclosure,
nothing is interposed between the one of the header col-
lection pipes (51, 52) and the limiter (101). This increases
positional accuracy of the one of the header collection
pipes (51, 52) whose movement is limited by the limiter
(101).

[0017] In asixth aspect of the present disclosure relat-
ed to any one of the first to fifth aspects of the present
disclosure, the limiter (101) limits the movement of the
one of the header collection pipes (51, 52) in a direction
substantially horizontal and substantially vertical to a di-
rection of extension of the flat pipes (53).

[0018] The heat exchanger (23) is easily tilted in the
direction substantially horizontal and substantially verti-
cal to the direction of extension of the flat pipes (53), and
the one of the header collection pipes (51, 52) is easily
misaligned in the same direction. However, in the sixth
aspect of the present disclosure, the limiter (101) is lo-
cated in the direction in which the one of the header col-
lection pipes (51, 52) is easily misaligned relative to the
position of the one of the header collection pipes (51,
52). Thus, the misalignment of the frequently used first
header collection pipe (51) can surely be reduced.

ADVANTAGES OF THE INVENTION

[0019] According to the first aspect of the present dis-
closure, the limiter (101) is provided near the one of the
header collection pipes (51, 52) so that the limiter (101)
limits the movement of the one of the header collection
pipes (51, 52). Thus, the misalignment of the one of the
header collection pipes (51, 52) can be reduced, and an
attitude of the outdoor heat exchanger (23) can be main-
tained with stability. This can preventtilting of the outdoor
heat exchanger (23) and distortion of connection pipes
(75, 76), and can prevent resonance of vibration of the
compressor (21) caused by the distortion, thereby pre-
venting generation of noise.
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[0020] According to the second aspect of the present
disclosure, the insulating externally contacting part (91c)
is provided to externally contacts the one of the header
collection pipes (51, 52), and the movement of the one
of the header collection pipes (51, 52) is limited with the
externally contacting part (91c) interposed between the
limiter (101) and the one of the header collection pipes
(51, 52). This caninsulate the one of the header collection
pipes (51, 52) from the limiter (101) by the externally con-
tacting part (91c), and can prevent corrosion (electrolytic
corrosion) of the one of the header collection pipes (51,
52).

[0021] According to the third aspect of the present dis-
closure, the movement of the one of the header collection
pipes (51, 52) is limited with the limiter (101) and the
externally contacting part (91c) brought into surface con-
tact. Thus, the limiter (101) can stably limit the movement
of the one of the header collection pipes through the ex-
ternally contacting part (91c), the misalignment of the
one of the header collection pipes (51, 52) can surely be
reduced, and the generation of noise can be prevented
with high reliability.

[0022] According to the fourth aspect of the present
disclosure, the externally contacting part (91c) and the
support (91b) for supporting the one of the header col-
lection pipes (51, 52) from below are integrally formed of
an insulating material. This can insulate the one of the
header collection pipes (51, 52) from the bottom plate
(41), can insulate the one of the header collection pipes
(51, 52) from the limiter (101), and can surely prevent
corrosion (electrolytic corrosion) of the one of the header
collection pipes (51, 52). Further, parts count can be re-
duced to reduce the cost and size of the parts.

[0023] According to the fifth aspect of the present dis-
closure, the one of the header collection pipes (51, 52)
is brought into direct contact with the limiter (101) to limit
the movement of the one of the header collection pipes
(51, 52). This can increase positional accuracy of the one
of the header collection pipes (51, 52) whose movement
is limited by the limiter (101).

[0024] According to the sixth aspect of the present dis-
closure, the limiter (101) is located in the direction in
which the heat exchanger (23) is easily tilted and the one
ofthe header collection pipes (51, 52) is easily misaligned
relative to the position of the one of the header collection
pipes (51, 52). This can surely reduce the misalignment
of the frequently used header collection pipe (51, 52),
and can prevent the generation of noise with high relia-
bility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]
[FIG. 1] FIG. 1 is a refrigerant circuit diagram illus-
trating a schematic configuration of an air conditioner

of a first embodiment.
[FIG. 2] FIG. 2 is a perspective view illustrating ap-
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pearance of an outdoor unit of the first embodiment.
[FIG. 3] FIG. 3 is a plan view of the outdoor unit of
the first embodiment with a top plate removed.
[FIG. 4] FIG. 4 is a perspective view illustrating how
an outdoor heat exchanger of the first embodiment
is placed.

[FIG. 5] FIG. 5 is a partial cross-sectional view of the
outdoor heat exchanger of the first embodiment.
[FIG. 6] FIG. 6 is an enlarged cross-sectional view
taken along the line VI-VI in FIG. 5.

[FIG. 7] FIG. 7 is a perspective view of the outdoor
unit of the first embodiment with the top plate and
side plates removed.

[FIG. 8] FIG. 8 is an enlarged view illustrating a major
part (a misalignment reduction structure) of FIG. 7.
[FIG. 9] FIG. 9 is a plan view illustrating a misalign-
ment reduction structure of the first embodiment.
[FIG. 10] FIG. 10 is a cross-sectional view taken
along the line X-Xin FIG. 9.

[FIG. 11] FIG. 11 is a vertical cross-sectional view
illustrating a misalignment reduction structure of an-
other embodiment.

[FIG. 12] FIGS. 12(a) and 12(b) are vertical cross-
sectional views illustrating a misalignment reduction
structure of another embodiment.

[FIG. 13] FIGS. 13(a) and 13(b) are vertical cross-
sectional views illustrating a misalignment reduction
structure of another embodiment.

[FIG. 14] FIG. 14 is a plan view illustrating a mis-
alignment reduction structure of another embodi-
ment.

DESCRIPTION OF EMBODIMENTS

[0026] Embodiments of the present disclosure will be
described in detail with reference to the drawings. The
following embodiments are merely illustrative, and
should not be construed as limiting the invention, appli-
cations thereof, or use thereof.

[First Embodiment]

[0027] Afirstembodiment ofthe present disclosure will
be described below. An outdoor unit (2) of the present
embodiment constitutes part of an air conditioner (10),
and is placed outside, for example. A general configura-
tion of the air conditioner (10) will be described first, and
a configuration of the outdoor unit (2) will subsequently
be described.

[General Configuration of Air Conditioner]

[0028] As shown in FIG. 1, the air conditioner (10) in-
cludes an outdoor unit (11) and an indoor unit (12). The
outdoor unit (11) and the indoor unit (12) are connected
through a liquid communication pipe (13) and a gas com-
munication pipe (14). The outdoor unit (11), the indoor
unit (12), the liquid communication pipe (13), and the gas
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communication pipe (14) constitute a refrigerant circuit
(20).

[0029] The refrigerant circuit (20) includes a compres-
sor (21), a four-way switching valve (22), an outdoor heat
exchanger (23), an expansion valve (24), an indoor heat
exchanger (25), and an accumulator (26). The compres-
sor (21), the four-way switching valve (22), the outdoor
heat exchanger (23), the expansion valve (24), and the
accumulator (26) are contained in the outdoor unit (11).
The outdoor unit (11) is provided with an outdoor fan (15)
for feeding outdoor air to the outdoor heat exchanger
(23). The indoor heat exchanger (25) is contained in the
indoor unit (12). The indoor unit (12) is provided with an
indoor fan (16) for feeding indoor air to the indoor heat
exchanger (25).

[0030] The compressor (21)is connected to a first port
of the four-way switching valve (22) at a discharge end,
and is connected to a second port of the four-way switch-
ing valve (22) at a suction end through the accumulator
(26). In the refrigerant circuit (20), the outdoor heat ex-
changer (23), the expansion valve (24), and the indoor
heat exchanger (25) are arranged in this order between
a third port and a fourth port of the four-way switching
valve (22).

[0031] The compressor (21) is a scroll or rotary her-
metic compressor. The four-way switching valve (22) is
switched between a first state in which the first port com-
municates with the third port, and the second port com-
municates with the fourth port (a state illustrated by a
solid line in FIG. 1), and a second state in which the first
port communicates with the fourth port, and the second
port communicates with the third port (a state illustrated
by a broken line in FIG. 1). The expansion valve (24) is
a so-called electronic expansion valve.

[0032] The outdoor heat exchanger (23) is configured
to exchange heat between the outdoor air and the refrig-
erant, and constitutes a heat exchanger of the present
disclosure. The outdoor heat exchanger (23) will be de-
scribed later. The indoor heat exchanger (25) is config-
ured to exchange heat between the indoor air and the
refrigerant. The indoor heat exchanger (25) is constituted
of a so-called cross-fin type fin and tube heat exchanger
including at least one circular heat transfer pipe.

[0033] The accumulator (26) separates the refrigerant
into a gaseous refrigerant and a liquid refrigerant, and
sends the gaseous refrigerant only to the compressor
(21).

[Working Mechanism of Air Conditioner]

[0034] The air conditioner (10) selectively performs a
cooling operation and a heating operation.

[0035] In the cooling operation, the refrigerant circuit
(20) performs a refrigeration cycle with the four-way
switching valve (22) set in the first state. In this state, the
refrigerant circulates through the outdoor heat exchanger
(23), the expansion valve (24), the indoor heat exchanger
(25), and the accumulator (26) in this order. In the outdoor
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heat exchanger (23), the refrigerant discharged from the
compressor (21) dissipates heat to the outdoor air to con-
densate. In the indoor heat exchanger (25), the refriger-
ant expanded through the expansion valve (24) absorbs
heat from the indoor air to evaporate. The indoor unit (12)
feeds the sucked indoor air to the indoor heat exchanger
(25), and blows the air cooled in the indoor heat exchang-
er (25) to the inside of the room.

[0036] In the heating operation, the refrigerant circuit
(20) performs the refrigeration cycle with the four-way
switching valve (22) set in the second state. In this state,
the refrigerant circulates through the indoor heat ex-
changer (25), the expansion valve (24), the outdoor heat
exchanger (23), and the accumulator (26) in this order.
In the indoor heat exchanger (25), the refrigerant dis-
charged from the compressor (21) dissipates heat to the
indoor air to condensate. The indoor unit (12) feeds the
sucked indoor air to the indoor heat exchanger (25), and
blows the air heated in the indoor heat exchanger (25)
to the inside of the room. In the outdoor heat exchanger
(23), the refrigerant expanded through the expansion
valve (24) absorbs heatfrom the outdoor air to evaporate.

[Configuration of Outdoor Unit]

[0037] The outdoor unit (11) will be described with ref-
erence to FIGS. 2 and 3. In the following description, the
terms "upper," "lower," "left," "right," "front," and "rear"
designate directions relative to the outdoor unit (11)
viewed from a front side thereof unless otherwise spec-
ified.

[0038] The outdoor unit (11) includes a casing (40).
The casing (40) is a vertically-oriented rectangular par-
allelepiped housing made of iron, and constitutes a cas-
ing of the present disclosure. The casing (40) includes a
bottom plate (41), a front side plate (42a), a left side plate
(42b), arear side plate (42c), and a right side plate (42d)
which are arranged to stand on the bottom plate (41),
and a top plate (43) arranged on upper ends of the side
plates (42a-42d). A side to side direction of the casing is
regarded as a lengthwise direction.

[0039] A divider plate (44) is arranged to stand in the
casing (40) to extend rearward from the front side plate
(42a) (in a crosswise direction) in the shape of an arc
when viewed in plan. The divider plate (44) divides space
inside the casing (40) into a blower chamber (S1) on the
leftand a machine chamber (S2) on the right. The blower
chamber (S1) contains the outdoor heat exchanger (23)
and the outdoor fan (15). The machine chamber (S2)
contains the compressor (21), the four-way switching
valve (22) (not shownin FIG. 3), the expansion valve (24)
(not shown in FIG. 3), and the accumulator (26).

[0040] Arearinlet(45a)is openedintherear side plate
(42c) of the casing (40) near the blower chamber (S1),
and a leftinlet (45b) is opened in the left side plate (42b).
The two inlets (45a, 45b) are provided to suck the air (the
outdoor air) into the blower chamber (S1).

[0041] An outlet (46) is opened in the front side plate
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(42a) of the casing (40) near the blower chamber (S1).
The outlet (46) is provided to blow the air (the outdoor
air) in the blower chamber (S1) to the outside. A fan grill
(47) is fitted in the outlet (46).

[Configuration of Outdoor Heat Exchanger]

[0042] The outdoor heat exchanger (23) will be de-
scribed with reference to FIGS. 3-6.

[0043] As shown in FIGS. 3 and 4, the outdoor heat
exchanger (23) is substantially L-shaped when viewed
in plan, and is arranged in the blower chamber (S1) to
face the two inlets (45a, 45b).

[0044] AsshowninFIG.5, the outdoor heat exchanger
(23) includes a first header collection pipe (51), a second
header collection pipe (52), a plurality of flat pipes (53),
and a plurality of fins (55). The first header collection pipe
(51),the second header collection pipe (52), the flat pipes
(53), and the fins (55) are made of aluminum, and are
joined together by brazing.

[0045] Each of the first header collection pipe (51) and
the second header collection pipe (52) is in the shape of
along cylinder with closed ends. As shown in FIG. 3, the
first header collection pipe (51) is arranged to stand be-
tween the rear side plate (42c) and the divider plate (44),
and the second header collection pipe (52) is arranged
to stand at a corner formed by the front side plate (42a)
and the left side plate (42b) in the blower chamber (S1).
[0046] As shown in FIG. 6, each of the flat pipes (53)
is a heat transfer pipe having a flat oblong cross section,
and a plurality of fluid channels (54) are formed to be
aligned inside the pipe. As shown in FIG. 5, the flat pipes
(53) are arranged at regular spacings in the vertical di-
rection to be substantially parallel to each other with their
flat surfaces facing each other.

[0047] AsshowninFIGS. 3and4, each of the flat pipes
(53) is substantially L-shaped when viewed in plan, and
has a long side part (53a) extending in the side to side
direction (the lengthwise direction) in FIG. 3, and a short
side part (53b) extending in a front to back direction (the
crosswise direction) in FIG. 3. The long side part (53a)
of the flat pipe (53) faces the rear inlet (45a), and an end
thereof is inserted in the first header collection pipe (51)
so that the fluid channels (54) inside the flat pipe com-
municate with the inside of the first header collection pipe
(51). The short side part (53b) of the flat pipe (53) faces
the left inlet (45b), and an end thereof is inserted in the
second header collection pipe (52) so that the fluid chan-
nels (54) inside the flat pipe communicate with the inside
of the second header collection pipe (52).

[0048] As shown in FIGS. 5 and 6, the fins (55) are
vertically-oriented flat fins formed by pressing a metal
plate. The fins (55) are arranged at regular spacings in
the direction of extension of the flat pipes (53) so that the
air (the outdoor air) passes between the adjacent fins
(55) from the inlets (45a, 45b) to the blower chamber
(S1). Each of the fins (55) is provided with notches (56)
formed in a side of the fin closer to the inlets (45a, 45b),
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i.e., on a windward side of the fin, at regular spacings in
the vertical direction. The flat pipes (53) are inserted in
leeward parts of the notches (56).

[0049] AsshowninFIG.5, the outdoor heat exchanger
(23) is classified into an upper main heatexchange region
(61) and a lower auxiliary heat exchange region (62), and
each of the heat exchange regions (61, 62) is classified
into three vertically arranged heat exchange sections
(61a-61c, 62a-62c). Specifically, the main heat exchange
region (61) includes a first main heat exchange section
(61a), a second main heat exchange section (61b), and
a third main heat exchange section (61c) from bottom to
top. The auxiliary heat exchange region (62) includes a
first auxiliary heat exchange section (62a), a second aux-
iliary heat exchange section (62b), and a third auxiliary
heat exchange section (62c) from bottom to top. The
number of the flat pipes (53) constituting each of the main
heat exchange sections (61 a-61c) is larger than the
number of the flat pipes (53) constituting each of the aux-
iliary heat exchange sections (62a-62c).

[0050] Spaceinsidethefirstheader collection pipe (51)
is divided into an upper space (71) and a lower space
(72) by a divider plate (51a). The upper space (71) com-
municates with all the flat pipes (53) constituting the main
heat exchange region (61), and the lower space (72)
communicates with all the flat pipes (53) constituting the
auxiliary heat exchange region (62). The first header col-
lection pipe (51) is connected to a gas connection pipe
(75) and a liquid connection pipe (76). The gas connec-
tion pipe (75) is connected to an upper part of the first
header collection pipe (51) at one end to communicate
with the upper space (71), and is connected to the third
port of the four-way switching valve (22) at the other end.
The liquid connection pipe (76) is connected to a lower
part of the first header collection pipe (51) at one end to
communicate with the lower space (72), and is connected
to the expansion valve (24) at the other end.

[0051] Space inside the second header collection pipe
(52) is divided into a main space (81) corresponding to
the main heat exchange region (61), and an auxiliary
space (82) corresponding to the auxiliary heat exchange
region (62). The main space (81) is divided into a first
space (81a), a second space (81b), and a third space
(81c) from bottom to top by two divider plates (52a). Each
of the spaces (81a-81c) communicates with all the flat
pipes (53) constituting the corresponding main heat ex-
change section (61a-61c).

[0052] The auxiliary space (82) is divided into a fourth
space (82a), a fifth space (82b), and a sixth space (82c)
from bottom to top by two divider plates (52b). Each of
the spaces (82a-82c) communicates with all the flat pipes
(53) constituting the corresponding auxiliary heat ex-
change section (62a-62c).

[0053] Twocommunication pipes (85, 86) are attached
to the second header collection pipe (52). A first commu-
nication pipe (85) is connected to the second space (81b)
at one end, and is connected to the fifth space (82b) at
the other end. A second communication pipe (86) is con-
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nected to the third space (81c) at one end, and is con-
nected to the fourth space (82a) at the other end. In the
second header collection pipe (52), the first space (81a)
and the sixth space (82c) form a single continuous space.
[0054] As shown in FIGS. 4 and 7, the outdoor heat
exchanger (23) is supported by three rubber members
(91-93) and four mounting members (95) in the casing
(40).

[0055] Two mounting members (95) are attached to
each of the header collection pipes (51, 52). As shown
in FIG. 7, each of the mounting members (95) includes
an aluminum bracket (96), an iron mounting plate (97),
and an insulating resin cover (98). The bracket (96) is
fixed to the corresponding header collection pipe (51,
52). The mounting plate (97) is fixed to the corresponding
side plate (42b, 42c) of the casing (40). The bracket (96)
and the mounting plate (97) are fixed and insulated from
each other in the resin cover (98). This prevents electric
contact between the header collection pipe (51, 52) and
the casing (40) to prevent corrosion (electrolytic corro-
sion) of the header collection pipe (51, 52).

[0056] AsshowninFIG.4,eachofthe rubbermembers
(91-93) is a substantially plate-shaped insulating rubber
member, and is fixed onto the bottom plate (41) with an
adhesive. Afirstrubber member (91) is provided between
the rear side plate (42c) and the divider plate (44) to sup-
port the first header collection pipe (51) from below. A
second rubber member (92) is provided at a corner
formed by the rear side plate (42c) and the left side plate
(42b) to support the fins (55) from below. A third rubber
member (93) is provided at a corner formed by the front
side plate (42a) and the left side plate (42b) to support
the second header collection pipe (52) from below. The
three rubber members (91-93) isolate the outdoor heat
exchanger (23) from vibration, and prevent electric con-
tact between the outdoor heat exchanger (23) and the
casing (40) to prevent corrosion (electrolytic corrosion)
of the outdoor heat exchanger (23).

[Misalignment Reduction Structure]

[0057] As shown in FIGS. 8-10, the outdoor unit (2) of
the present embodiment is provided with a misalignment
reduction structure (100) to reduce misalignment of the
first header collection pipe (51). The misalignment reduc-
tion structure (100) includes an accumulator leg (26a), a
limiter (101), and the first rubber member (91).

[0058] The accumulatorleg (26a)is a member for sup-
porting the limiter (101), and is arranged near the first
header collection pipe (51). Specifically, the accumulator
leg (26a) is arranged immediately below the accumulator
(26) located in front of the first header collection pipe
(51), and is fixed with screws to a top surface of the bot-
tom plate (41) to support the accumulator (26) from be-
low.

[0059] The limiter (101) is connected to the accumu-
lator leg (26a). The limiter (101) laterally limits the move-
ment of the first header collection pipe (51), and includes
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a limiting plate (102) and a cushion sheet (103).

[0060] The limiting plate (102) is formed by bending an
iron plate, and includes an extending part (102a), a lim-
iting surface (102b), and a guiding part (102c).

[0061] The extending part (102a) is fixed with the
screws fixing the accumulator leg (26a) to the bottom
plate (41) to be connected to the accumulator leg (26a).
The extending part (102a) extends in a substantially hor-
izontal direction from the accumulator leg (26a) to the
first header collection pipe (51) behind the accumulator
leg (26a).

[0062] Thelimiting surface (102b)isformed by bending
a rear end of the extending part (102a) (an end closer to
the first header collection pipe (51)) by approximately 90
degrees, and extends upward in a perpendicular direc-
tion. The limiting surface (102b) is substantially parallel
to a front surface (91d) of a receiving part (91a) (de-
scribed later) in which a lower end of the first header
collection pipe (51) is inserted. The movement of the first
header collection pipe (51) is limited by contact between
the front surface (91d) of the receiving part (91a) and the
cushion sheet (103) on the limiting surface (102b).
[0063] The guiding part (102c) is formed by bending
an upper end of the limiting surface (102b) forward (in a
direction away from the first header collection pipe (51))
by approximately 45 degrees. The guiding part (102c) is
formed to increase a gap between the limiter (101) and
a rear standing wall (41a) of the bottom plate (41), and
guides the first header collection pipe (51) to the gap
when the first header collection pipe (51) is mounted.
[0064] The cushion sheet (103) is a rubber sheet, and
is adhered to rear surfaces of the limiting surface (102b)
and the guiding part (102c) (surfaces facing the first head-
er collection pipe (51)). The cushion sheet (103) prevents
vibration of the accumulator (26) from propagating to
parts around the accumulator (26) through the limiting
plate (102).

[0065] AsshowninFIG.9, the firstrubbermember (91)
is substantially rectangular when viewed in plan. One of
long side surfaces of the first rubber member (91) is in
contact with the rear standing wall (41 a) of the bottom
plate (41), and a back surface of the first rubber member
(91) is fixed to the top surface of the bottom plate (41)
with an adhesive. The receiving part (91 a) is formed on
the right side of the first rubber member (91).

[0066] The receiving part (91a) is positioned at a gap
between the limiter (101) and the standing wall (41 a),
and a lower end of the first header collection pipe (51) is
inserted therein. The receiving part (91a) includes a sup-
port (91b) and an externally contacting part (91c).
[0067] The support (91b) is a part supporting the first
header collection pipe (51) from below, and has a flat top
surface. A lower surface of the first header collection pipe
(51) comes into contact with the top surface.

[0068] The externally contacting part (91c) is a part
which externally contacts the first header collection pipe
(51), and is substantially in the shape of a ring protruding
upward from the top surface of the support (91b).
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[0069] The front surface (91d) of the receiving part
(91a) extends in the perpendicular direction. The front
surface (91d) of the receiving part (91a) and the cushion
sheet (103) on the limiting surface (102b) face substan-
tially parallel to each other with a small gap interposed
therebetween.

[Reduction of Misalignment of First Header Collection
Pipe]

[0070] In the outdoor unit (2), the first rubber member
(91) may laterally be misaligned due to reduced adhesion
of the adhesive, or the first rubber member (91) may be
softened and deformed by heat of condensation. This
may possibly cause greatmisalignmentofthe firstheader
collection pipe (51) on the first rubber member (91).
[0071] In many cases, the misalignment of the first
header collection pipe (51) is caused by tilting of the out-
door heat exchanger (23). When the outdoor heat ex-
changer (23) is substantially L-shaped when viewed in
plan as in the present embodiment, the outdoor heat ex-
changer (23) is often tilted rearward (in a direction vertical
to the direction of extension of the long side part (53a)
of the flat pipe (53)), and the lower end of the first header
collection pipe (51) is misaligned forward.

[0072] In the outdoor unit (2) of the present embodi-
ment, the limiter (101) is provided near the first header
collection pipe (51). The lower end of the first header
collection pipe (51) is inserted in the receiving part (91a),
and the front surface (91d) of the receiving part (91a) and
the limiter (101) (the cushion sheet (103)) face substan-
tially parallel to each other with a small gap interposed
therebetween. Thus, even if the first header collection
pipe (51) moves forward together with the receiving part
(91 a), the front surface (91d) of the receiving part (91a)
contacts the limiter (101) (the cushion sheet (103)), and
the first header collection pipe (51) cannot move forward
anymore. This can reduce the forward misalignment of
the first header collection pipe (51).

-Advantages of Embodiment-

[0073] In the present embodiment, the limiter (101) is
provided near the first header collection pipe (51) so that
the limiter (101) limits the movement of the first header
collection pipe (51). Thus, the misalignment of the first
header collection pipe (51) can be reduced, and an atti-
tude of the outdoor heat exchanger (23) can be main-
tained with stability. This can prevent ilting of the outdoor
heat exchanger (23) and distortion of connection pipes
(75, 76), and can prevent the connection pipes from res-
onating with vibration of the compressor (21) caused by
the distortion, thereby preventing generation of noise.

[0074] Inthe presentembodiment, the first header col-
lection pipe (51) is inserted in the receiving part (91a) of
the insulating first rubber member (91). Thus, the front
surface (91 d) of the receiving part (91a) is brought into
contact with the limiter (101) to limit the movement of the
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first header collection pipe (51) with the externally con-
tacting part (91c) of the receiving part (91a) sandwiched
between the first header collection pipe (51) and the lim-
iter (101). This can insulate the first header collection
pipe (51) from the limiter (101) by the externally contact-
ing part (91c), and can prevent corrosion (electrolytic cor-
rosion) of the aluminum first header collection pipe (51).
[0075] Inthe presentembodiment, a contacting part of
the receiving part (91 a) (the front surface (91d)) and a
contacting part of the limiter (101) (the cushion sheet
(103)) face substantially parallel to each other so that the
receiving part (91a) and the limiter (101) can be brought
into surface contact. Thus, the limiter (101) can stably
limit the movement of the first header collection pipe (51)
with the receiving part (91a) interposed therebetween,
the misalignment of the first header collection pipe (51)
can surely be reduced, and the generation of noise can
be prevented with high reliability.

[0076] In the present embodiment, the support (91b)
for supporting the first header collection pipe (51) from
below and the externally contacting part (91c) which ex-
ternally contacts the first header collection pipe (51) are
integrally formed as the insulating first rubber member
(91). This can insulate the first header collection pipe (51)
from the bottom plate (41), can insulate the first header
collection pipe (51) from the limiter (101), and can surely
prevent the corrosion (electrolytic corrosion) of the first
header collection pipe (51) with high reliability. Further,
parts count can be reduced to reduce the cost and size
of the parts.

[0077] In the present embodiment, the movement of
the first header collection pipe (51) in the direction in
which the outdoor heat exchanger (23) is easily tilted and
the first header collection pipe (51) is easily misaligned
(aforward direction of the first header collection pipe (51)
in the present embodiment) is limited. This can surely
reduce the misalignment of the frequently used first head-
er collection pipe (51), and the generation of noise can
be prevented with high reliability.

[Other Embodiments]

[0078] The above-described embodiment may be
modified in the following manner.

[0079] Inthe embodiment described above, the move-
ment of the first header collection pipe (51) is limited with
the externally contacting part (91c) sandwiched between
the first header collection pipe (51) and the limiter (101).
However, the limitation of the movement of the first head-
er collection pipe (51) by the limiter (101) is not limited
thereto. For example, the movement of the first header
collection pipe (51) may be limited with the first header
collection pipe (51) brought in direct contact with the lim-
iter (101). In this case, nothing is interposed between the
first header collection pipe (51) and the limiter (101). This
canincrease positional accuracy of the header collection
pipe (51, 52) whose movement is limited by the limiter
(101).
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[0080] Inthe embodiment described above, the cush-
ion sheet (103) is adhered to the limiting plate (102) of
the limiter (101). However, the configuration of the limiter
(101) is not limited thereto, and the limiter (101) may be
constituted of the limiting plate (102) only without adher-
ing the cushion sheet (103) to the limiting plate (102) as
shown in FIG. 11.

[0081] In the embodiment described above, a gap is
provided between the limiter (101) and the receiving part
(91 a). The gap is provided to increase a distance be-
tween the limiter (101) and the standing wall (41a) of the
bottom plate (41) to allow easy insertion of the first header
collection pipe (51) in the gap. However, as shown in
FIGS. 12(a) and 12(b), the gap between the limiter (101)
and the receiving part (91a) may be omitted so that the
first header collection pipe (51) is not misaligned at all.
[0082] In the embodiment described above, the sup-
port (91b) for supporting the first header collection pipe
(51) from below and the externally contacting part (91c)
which externally contacts the header collection pipe (51)
are integrally formed as the first rubber member (91).
However, as shownin FIGS. 13(a) and 13(b), the support
(91b) and the externally contacting part (91¢) may inde-
pendently be formed, and the movement of the firsthead-
er collection pipe (51) may be limited with the externally
contacting part (91c) sandwiched between the first head-
er collection pipe (51) and the limiter (101).

[0083] Inthe embodiment described above, a contact
surface of the receiving part (91a) (the front surface (91
d)) and a contact surface of the limiter (101) (the cushion
sheet (103)) are flat (linear when viewed in plan). How-
ever, the shapes of the contact surfaces are not limited
thereto, and the contact surfaces may be curved when
viewed in plan along a circumferential surface of the first
header collection pipe (51) as shown in FIG. 14. Even in
this case, the receiving part (91 a) and the limiter (101)
can be brought into surface contact.

[0084] Inthe embodiment described above, the limiter
(101) is connected to the accumulator leg (26a). Howev-
er, the limiter (101) may be connected and supported by
a part except for the accumulator leg (26a).

[0085] In the embodiment described above, the mis-
alignment reduction structure (100) is provided on the
first header collection pipe (51). However, the misalign-
ment reduction structure may also be provided on the
second header collection pipe (52) to reduce the mis-
alignment of the second header collection pipe (52).

INDUSTRIAL APPLICABILITY

[0086] As described above, the present disclosure re-
lates to the outdoor unit of the air conditioner, and is par-
ticularly useful for an outdoor unit including an outdoor
heat exchanger having header collection tubes standing
upright.
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DESCRIPTION OF REFERENCE CHARACTERS

[0087]

10
11
23
40
41
51

52

53
55
91b
91c
101

Air conditioner

Outdoor unit

Outdoor heat exchanger (heat exchanger)
Casing

Bottom plate

First header collection pipe (header collection
pipe)

Second header collection pipe (header collection
pipe)

Flat pipe

Fin

Support

Externally contacting part

Limiter

Claims

1.

An outdoor unit of an air conditioner, the outdoor unit
comprising:

a casing (40);

a heat exchanger (23) including two header col-
lection pipes (51, 52) standing in the casing (40),
a plurality of flat pipes (53) arranged in a vertical
direction between the two header collection
pipes (51, 52), each of which is inserted in one
of the header collection pipes (51, 52) at one
end, and is inserted in the other header collec-
tion pipe (51, 52) at the other end, and a plurality
of fins (55) joined to the flat pipes (53);

a support (91b) provided on a bottom plate (41)
of the casing (40) to support one of the header
collection pipes (51, 52) from below; and

a limiter (101) extending from a part near the
one of the header collection pipes (51, 52) to-
ward the one of the header collection pipes (51,
52) to limit movement of the one of the header
collection pipes (51, 52).

The outdoor unit of the air conditioner of claim 1,
wherein

an insulating externally contacting part (91c) is pro-
vided to externally contacts the one of the header
collection pipes (51, 52), and

the limiter (101) limits the movement of the one of
the header collection pipes (51, 52) through the ex-
ternally contacting part (91c).

The outdoor unit of the air conditioner of claim 2,
wherein

the limiter (101) is in surface contact with the exter-
nally contacting part (91c) to limit the movement of
the one of the header collection pipes (51, 52).
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The outdoor unit of the air conditioner of claim 2 or
3, wherein

the support (91b) is insulative, and supports the one
of the header collection pipes (51, 52) from below
with a top surface of the support (91b) in contact with
a lower surface of the one of the header collection
pipes (51, 52), and

the externally contacting part (91c) is formed contin-
uously with the support (91b), and protrudes upward
from the top surface of the support (91b) to externally
contact the one of the header collection pipes (51,
52).

The outdoor unit of the air conditioner of claim 1,
wherein

thelimiter (101) directly contacts the one of the head-
er collection pipes (51, 52) to limit the movement of
the one of the header collection pipes (51, 52).

The outdoor unit of the air conditioner of any one of
claims 1-5, wherein the limiter (101) limits the move-
ment of the one of the header collection pipes (51,
52) in a direction substantially horizontal and sub-
stantially vertical to a direction of extension of the
flat pipes (53).
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