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(54) AIR‑CONDITIONER

(57) Provided is an air-conditioner which includes an
aluminum refrigerant pipe made of aluminum or metal
containing aluminum, a copper refrigerant pipe made of
copper or metal containing copper, and a connection
portion connecting the aluminum refrigerant pipe and
the copper refrigerant pipe. One end portion of the alu-
minum refrigerant pipe is located lower than one end
portion of the copper refrigerant pipe. The connection
portion is located such that an angle between a center

axis of the connection portionandanup-downdirection is
within 45 degrees. The aluminum refrigerant pipe in-
cludes an inclined portion extending in a direction in-
clined upward with respect to the center axis of the
connection portion, and a bottom portion of the inclined
portion is located lower than the connection portion. The
air-conditioner includes a cover that covers at least a
portion from the connection portion to the bottom portion
of the inclined portion.
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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to an air-condi-
tioner.

2. Related Art

[0002] Generally, a refrigerant pipe provided in an air-
conditioner ismadeof copper ormetal containing copper.
However, in recent years, part of the refrigerant pipe is
madeof aluminumormetal containingaluminum in terms
ofweight reduction and cost reduction. It hasbeenknown
that aluminum is easily corrodeddue to contactwith other
metals, i.e., so-called bimetallic corrosion is easily
caused. For this reason, corrosion is easily caused at
a connection portion between an aluminum refrigerant
pipe made of aluminum or metal containing aluminum
and a copper refrigerant pipe made of copper or metal
containing copper. When corrosion is caused, the alumi-
num refrigerant pipe may be perforated. In this case,
refrigerant may leak through a hole.
[0003] In an air-conditioner disclosed in JP-
A‑2014‑159953, an aluminum refrigerant pipe has an
inverted U-shaped portion or a U-shaped portion in the
vicinity of the above-described connection portion. The
inverted U-shaped portion has an upwardly-raised in-
vertedU-shape.On theother hand, theU-shapedportion
has a downwardly-raised U-shape. This configuration
reduces awater droplet on a copper refrigerant pipe from
flowing down to the aluminum refrigerant pipe. As a
result, corrosion of the aluminum refrigerant pipe is
avoided.
[0004] However, a problem that the above-described
U-shaped or inverted U-shaped portion occupies an
internal space (unit internal space) of an indoor unit or
an outdoor unit is caused with reduction in the size of the
air-conditioner. Moreover, in order to prevent the water
droplet on, e.g., the copper refrigerant pipe fromadhering
to the aluminum refrigerant pipe, the copper refrigerant
pipe is generally located lower than the aluminum refrig-
erant pipe. However, for example, in a case where the
refrigerant pipe is drawn upward, the aluminum refriger-
ant pipe foldedbackafterdrawnupwardonceneeds tobe
connected to the copper refrigerant pipe. Thus, the entire
length of the refrigerant pipe increases. As a result, the
unit internal space may be occupied.

SUMMARY

[0005] An air-conditioner according to the present em-
bodiment includes an aluminum refrigerant pipe made of
aluminum or metal containing aluminum, a copper re-
frigerant pipemadeof copper ormetal containing copper,
and a connection portion connecting the aluminum re-

frigerant pipe and the copper refrigerant pipe. One end
portion of the aluminum refrigerant pipe is located lower
than one end portion of the copper refrigerant pipe. The
connection portion is located such that an angle between
a center axis of the connection portion and an up-down
direction is within 45 degrees. The aluminum refrigerant
pipe includes an inclined portion extending in a direction
inclined upward with respect to the center axis of the
connection portion, and a bottom portion of the inclined
portion is located lower than the connection portion. The
air-conditioner includes a cover that covers at least a
portion from the connection portion to the bottom portion
of the inclined portion.

BRIEF DESCRIPTION OF DRAWINGS

[0006]

Fig. 1 is a configuration diagram showing a refrig-
eration cycle of an air-conditioner according to the
present embodiment;
Fig. 2 is a perspective view showing an outdoor heat
exchanger used in the present embodiment; and
Fig. 3 is an enlarged view of a refrigerant pipe shown
in Fig. 2.

DETAILED DESCRIPTION

[0007] In the followingdetaileddescription, for purpose
of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the dis-
closed embodiments. It will be apparent, however, that
one or more embodiments may be practiced without
these specific details. In other instances, well-known
structures and devices are schematically shown in order
to simplify the drawing.
[0008] An object of the present disclosure is to provide
an air-conditioner configured so that corrosion of an
aluminumrefrigerantpipecanbe reducedandasufficient
unit internal space can be ensured.
[0009] An air-conditioner according to the present dis-
closure includes an aluminum refrigerant pipe made of
aluminum or metal containing aluminum, a copper re-
frigerant pipemadeof copper ormetal containing copper,
and a connection portion connecting the aluminum re-
frigerant pipe and the copper refrigerant pipe. One end
portion of the aluminum refrigerant pipe is located lower
than one end portion of the copper refrigerant pipe. The
connection portion is located such that an angle between
a center axis of the connection portion and an up-down
direction is within 45 degrees. The aluminum refrigerant
pipe includes an inclined portion extending in a direction
inclined upward with respect to the center axis of the
connection portion, and a bottom portion of the inclined
portion is located lower than the connection portion. The
air-conditioner includes a cover that covers at least a
portion from the connection portion to the bottom portion
of the inclined portion.
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[0010] According to such a configuration, a water dro-
plet on the copper refrigerant pipe flows down along the
cover. The inclined portion can reduce such a water
droplet from reaching a portion of the aluminum refriger-
ant pipe not covered with the cover. Moreover, the in-
clined portion does not occupy an internal space (unit
internal space) of an outdoor unit or an indoor unit as
compared to a conventionalU-shapedportion or inverted
U-shaped portion. Thus, the unit internal space can be
ensured. Consequently, corrosion of the aluminum re-
frigerant pipe canbe reduced. Inaddition, theunit internal
space can be ensured.
[0011] One example of an air-conditioner 100 accord-
ing to the present embodiment will be described with
reference to Fig. 1. Fig. 1 is a configuration diagram
showing a refrigeration cycle of the air-conditioner 100.
Note that inFig. 1 (the samealsoapplies to Figs. 2 and3),
a dimensional ratio in the drawing and an actual dimen-
sional ratio are not necessarily coincident with each
other. Similarly, the dimensional ratio is not necessarily
coincident between the drawings. Examples of the air-
conditioner 100 include a room air-conditioner, a pack-
aged air-conditioner, and a building multi air-conditioner.
[0012] As shown in Fig. 1, the air-conditioner 100 in-
cludes an outdoor unit 1, an indoor unit 2, and a refrig-
erant pipe9connecting theseunits. In theexampleofFig.
1, one indoor unit 2 is connected to one outdoor unit 1.
Note that the present embodiment is not limited to this
example. For example, a plurality of outdoor unitsmaybe
connected to one indoor unit. Alternatively, a plurality of
indoor unitsmaybe connected to oneoutdoor unit. In Fig.
1, solid arrows indicate the flow of refrigerant in a cooling
operation. Dashed arrows indicate the flow of refrigerant
in a heating operation.
[0013] The outdoor unit 1 includes, for example, an
outdoor heat exchanger 3, an expansion valve 4, a
compressor 5, a four-way valve 6, an outdoor fan (not
shown). The compressor 5, the four-way valve 6, the
outdoor heat exchanger 3, and the expansion valve 4 are
connected through the refrigerant pipe9. Theoutdoor fan
sucks outdoor air from the back side of the outdoor unit 1.
The sucked outdoor air passes through the outdoor heat
exchanger 3, and is discharged from the front side of the
outdoor unit 1. Thus, theoutdoor fan is disposedadjacent
to the outdoor heat exchanger 3.
[0014] The indoor unit 2 includes an indoor heat ex-
changer 7 and an indoor fan (not shown). The expansion
valve 4 and the indoor heat exchanger 7 are connected
through the refrigerant pipe 9. The indoor fan sucks in-
door air. The sucked indoor air passes through the indoor
heat exchanger 7, and is discharged to the outside of the
indoor unit 2, i.e., sent into a room. Thus, the indoor fan is
disposed adjacent to the indoor heat exchanger 7.
[0015] The air-conditioner 100 having the above-de-
scribed configuration operates as follows, thereby per-
forming the heating operation and the cooling operation.
[0016] In the case of the heating operation (dashed
arrows), refrigerant is compressed in the compressor 5.

The compressed refrigerant in the form of gas passes
through the four-way valve 6, and flows into the indoor
heat exchanger 7. Then, by an airflow generated by the
indoor fan, heat is exchanged between indoor air and the
refrigerant in the indoor heat exchanger 7. At this time,
heat is dissipated from the refrigerant in the formof gas to
the indoor air. Then, the refrigerant in the form of gas is
condensed and changes into the form of liquid. The
refrigerant in the form of liquid passes through the ex-
pansion valve 4, and flows into the outdoor heat exchan-
ger 3. In the outdoor heat exchanger 3, the refrigerant in
the form of liquid exchanges heat with outdoor air by an
airflow generated by the outdoor fan. At this time, heat is
absorbed from the outdoor air by the refrigerant in the
form of liquid. Then, the refrigerant in the form of liquid is
evaporated and changes into the form of gas. The re-
frigerant in the form of gas passes through the four-way
valve 6, and flows into the compressor 5 again.
[0017] In the case of the cooling operation (solid ar-
rows), the four-way valve 6 is switched. In this manner,
the directionof the flowof refrigerant is reversed from that
in the heating operation. That is, refrigerant compressed
into the form of gas in the compressor 5 passes through
the four-way valve 6, and flows into the outdoor heat
exchanger 3. Then, by an airflow generated by the out-
door fan, heat is exchanged between outdoor air and the
refrigerant in the outdoor heat exchanger 3. At this time,
heat is dissipated from the refrigerant in the formof gas to
the outdoor air. Then, the refrigerant in the form of gas is
condensed and changes into the form of liquid. The
refrigerant in the form of liquid flows into the indoor heat
exchanger 7 through the expansion valve 4 and the
refrigerant pipe 9. In the indoor heat exchanger 7, the
refrigerant in the form of liquid exchanges heat with in-
door air by an airflow generated by the indoor fan. At this
time, heat is absorbed from the indoor air by the refrig-
erant in the formof liquid. Then, the refrigerant in the form
of liquid is evaporated and changes into the form of gas.
The refrigerant in the formof gaspasses through the four-
way valve 6, and flows into the compressor 5 again. The
air cooled in the indoor heat exchanger 7 is released into
the room by the indoor fan.
[0018] Fig. 2 is a perspective view showing the outdoor
heat exchanger 3. Fig. 3 is an enlarged view of the
refrigerant pipe 9 shown in Fig. 2. As shown in Figs. 2
and 3, the air-conditioner 100 includes an aluminum
refrigerant pipe 91 and a copper refrigerant pipe 92.
The aluminum refrigerant pipe 91 is made of aluminum
or metal (aluminum alloy) containing aluminum. The
copper refrigerant pipe 92 is made of copper or metal
(copper alloy) containing copper. In the present embodi-
ment, the configuration of the refrigerant pipe 9 includes
the aluminum refrigerant pipe 91 and the copper refrig-
erant pipe 92. In the example shown in the figure, the
aluminum refrigerant pipe 91 has a greater thickness
than that of the copper refrigerant pipe 92.
[0019] The air-conditioner 100 includes a connection
portion 93 which connects the aluminum refrigerant pipe
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91 (one end portion 911 thereof) and the copper refrig-
erant pipe 92 (one end portion 921 thereof). The alumi-
num refrigerant pipe 91 and the copper refrigerant pipe
92 are connected (joined), for example, by brazing, weld-
ing, or eutectic bonding. A connection portion between
the aluminum refrigerant pipe 91 and the copper refrig-
erant pipe 92 is the connection portion 93. In the present
embodiment, the one end portion 911 of the aluminum
refrigerant pipe 91 is increased in diameter (see Fig. 3).
The one end portion 921 of the copper refrigerant pipe 92
is fitted in the one end portion 911 of the aluminum
refrigerant pipe 91. In this state, the one end portions
911, 921 are connected to each other by brazing. Since
the one end portion 911 of the aluminum refrigerant pipe
91 is increased in diameter, the one end portion 911
avoids a brazing material from dripping from the connec-
tion portion 93. The aluminum refrigerant pipe 91 (except
for the one end portion 911) has, before and after the
connection portion 93, the substantially same outer dia-
meter as that of the copper refrigerant pipe 92.
[0020] The one end portion 911 of the aluminum re-
frigerant pipe 91 is located lower than the oneend portion
921 of the copper refrigerant pipe 92. The aluminum
refrigerant pipe 91 extends such that the one end portion
911 thereof faces up. The copper refrigerant pipe 92
extends such that the one end portion 921 thereof faces
down. The one end portion 911 of the aluminum refrig-
erant pipe 91 and the one end portion 921 of the copper
refrigerant pipe 92 extend in an up-down direction.
[0021] The connection portion 93 is located such that
an angle between the center axis CL of the connection
portion93and theup-downdirection (vertical direction) is
within 45 degrees. That is, the connection portion 93 is
located so as to extend in the up-down direction. As
described above, in the present embodiment, the center
axis CL of the connection portion 93 is located coincident
with the up-down direction. Note that the connection
portion 93 may be located such that the center axis CL
thereof is inclined with respect to the up-down direction.
In the example shown in the figure, the center axis CL of
the connection portion 93 is substantially coincident with
the center axis of theoneendportion911of thealuminum
refrigerant pipe 91 and the center axis of the one end
portion 921 of the copper refrigerant pipe 92.
[0022] The aluminum refrigerant pipe 91 includes an
inclinedportion913.The inclinedportion913extends ina
direction inclined upward with respect to the center axis
CL of the connection portion 93 (see Fig. 2). A bottom
portion 913b of the inclined portion 913 is located lower
than the connection portion 93. Note that one aluminum
refrigerant pipe 91 may include a plurality of portions
extending in the direction inclined upward with respect
to the center axis CL of the connection portion 93. In this
case, one of these portions having the shortest distance
to the connection portion 93 along the aluminum refrig-
erant pipe 91 is the inclined portion 913.
[0023] The air-conditioner 100 includes a cover 94 that
covers the entire circumference of at least a portion of the

refrigerant pipe 9 from the connection portion 93 to the
bottom portion 913b of the inclined portion 913. Accord-
ing to such a configuration, a water droplet on the copper
refrigerant pipe 92 flows down along the cover 94. The
inclined portion 913 reduces the water droplet from
reaching a portion of the aluminum refrigerant pipe 91
not covered with the cover 94. Moreover, the inclined
portion 913 does not occupy an internal space (unit
internal space) of the outdoor unit 1 or the indoor unit 2
as compared to a conventional U-shaped or inverted U-
shaped portion. Thus, the unit internal space can be
ensured. Consequently, corrosion of the aluminum re-
frigerant pipe 91 is reduced. In addition, the unit internal
space can be ensured.
[0024] As shown in Fig. 3, an angle θ1 between the
direction of extension of the inclined portion 913 (a later-
described linear portion 913a thereof) and the horizontal
plane is preferably 10 degrees or more. This configura-
tion can reduce the inclined portion 913 from facing
horizontally or down even in a case where a floor on
which the outdoor unit 1 (or the indoor unit 2) provided
with thealuminumrefrigerantpipe91 isplaced is inclined.
The angle θ1 may be 15 degrees or more, 20 degrees or
more, or 25 degrees or more.
[0025] The angle θ1 is preferably 45 degrees or less.
This configuration can reduce occupation of the unit
internal space due to the inclined portion 913. More
preferably, the angle θ1 is 35 degrees or less.
[0026] The aluminum refrigerant pipe 91 includes a
first curved portion 916 curved in a downwardly-raised
shape and a second curved portion 917 curved in an
upwardly-raised shape. The inclined portion 913 in-
cludes the linear portion 913a between the first curved
portion 916 and the second curved portion 917. Of the
first curved portion 916 and the second curved portion
917, portions extending in the direction inclined upward
with respect to the center axis CL of the connection
portion 93 are included in the inclined portion 913. In
the present embodiment, the inclined portion 913 in-
cludes the linear portion 913a, a bottom portion 916a
of the first curved portion 916, and a top portion 917a of
the second curved portion 917. That is, at least part of the
inclined portion 913 is shared by the first curved portion
916 or the second curved portion 917. Note that the
inclined portion 913 does not necessarily include the
linear portion 913a, and may include the bottom portion
916a and the top portion 917a.
[0027] The first curved portion 916 is located at a
position lower than the second curved portion 917. The
first curved portion 916 is located on the side closer to the
one end portion 911 of the aluminum refrigerant pipe 91.
The second curved portion 917 is located on the side
closer to the other end portion 912 of the aluminum
refrigerant pipe 91. The bottom portion 913b of the in-
clined portion 913 is the bottom portion 916a of the first
curved portion 916. A top portion 913c of the inclined
portion 913 is the top portion 917a of the second curved
portion 917.

5

10

15

20

25

30

35

40

45

50

55



5

7 EP 4 567 352 A1 8

[0028] The aluminum refrigerant pipe 91 includes one
end linear portion 914 including the one end portion 911.
The one end linear portion 914 extends linearly in the up-
down direction, and is connected to the first curved por-
tion 916. An angle θ2 between the direction of extension
of the one end linear portion 914 and the direction of
extension of the inclined portion 913 (the linear portion
913a thereof) is, for example, less than 90 degrees. The
length of the linear portion 913a is less than the length of
the one end linear portion 914 or the length of a later-
described standing portion 915. The length of the linear
portion 913a is set as necessary, for example, according
to the outer diameter of the aluminum refrigerant pipe 91.
In the present embodiment, the one end linear portion
914 is located substantially coincident with the up-down
direction. The one end linear portion 914 may be located
inclined with respect to the up-down direction.
[0029] In the example of the embodiment above, the
entirety of the inclined portion 913 is located lower than
the connection portion 93. Note that the present embodi-
ment is not limited to this example. Part of the top portion
913c or linear portion 913a of the inclined portion 913
may be located higher than the connection portion 93.
[0030] The cover 94 is made of a material having
waterproof properties and capable of covering the refrig-
erant pipe 9 with no gap. Preferably, the cover 94 is a
heat-shrinkable tube curable after contracted by heating.
The heat-shrinkable tube is made of, for example, poly-
olefin, fluorine-based polymer, or thermoplastic elasto-
mer. Note that a coating film formed by painting the
refrigerant pipe 9 may be used as a cover.
[0031] The cover 94 covers at least the bottom portion
913b of the inclined portion 913. Preferably, the cover 94
covers the linear portion 913a. This configuration can
further reduce the water droplet flowing down from the
copper refrigerantpipe92 fromreaching theportionof the
aluminum refrigerant pipe 91 not covered with the cover
94. The cover 94 may cover the top portion 913c of the
inclined portion 913.
[0032] Thecover 94preferably coversat least aportion
from the one end portion 921 of the copper refrigerant
pipe 92 to the bottom portion 913b of the inclined portion
913. This configuration can reduce the water droplet on
the copper refrigerant pipe 92 from penetrating a gap
between the cover 94and the connection portion 93.As a
result, corrosion of a portion of the aluminum refrigerant
pipe 91 covered with the cover 94 can be reduced.
[0033] As shown in Fig. 2, the aluminum refrigerant
pipe 91, the copper refrigerant pipe 92, and the connec-
tion portion 93 are located in the outdoor unit 1. The other
end portion (not shown) of the copper refrigerant pipe 92
is connected to a refrigerant outlet/inlet (not shown) of the
outdoor unit 1. Theother end portion 912of the aluminum
refrigerant pipe 91 is connected to a refrigerant inlet 31 of
the outdoor heat exchanger 3 serving as an evaporator.
The refrigerant outlet/inlet of the outdoor unit 1 is pre-
ferably located higher than the refrigerant inlet 31 of the
outdoor heat exchanger 3 serving as the evaporator.

According to such a configuration, an increase in the
total length of a liquid pipe, in which a two-phase flow
is generated, of the refrigerant pipe 9 canbe suppressed.
The other end portion of the copper refrigerant pipe 92 is
connected to the refrigerant outlet/inlet of theoutdoor unit
1 through the expansion valve 4 (see Fig. 1). Alterna-
tively, the other end portion 912 of the aluminum refrig-
erant pipe 91 is connected to the outdoor heat exchanger
3 through the expansion valve 4. Note that the aluminum
refrigerant pipe 91, the copper refrigerant pipe 92, and
the connection portion 93 may be located in the indoor
unit 2.
[0034] The aluminum refrigerant pipe 91 preferably
includes the standing portion 915 standing upward be-
tween the other end portion 912 and the second curved
portion 917. According to such a configuration, a space
can be provided in a lower portion in the outdoor unit 1 (or
the indoor unit). Thus, for example, a pipe can pass
through such a space. The standing portion 915 extends
in the up-down direction.
[0035] In thepresentembodiment, thestandingportion
915 extends linearly in the up-down direction, and is
connected to the second curved portion 917. The stand-
ing portion 915 is located substantially parallel with the
one end linear portion 914. Thus, the aluminum refriger-
ant pipe 91 has a substantially Z-shape defined by the
one end linear portion 914, the inclined portion 913, and
the standing portion 915. In the example of the embodi-
ment above, the standing portion 915 is located such that
the direction of extension thereof is substantially coin-
cident with the up-down direction. Note that the standing
portion 915 is not limited to this example. For example,
the standing portion 915 may extend in a curved shape.
Alternatively, the standing portion 915 may be located
inclined with respect to the up-down direction.

(Modifications)

[0036] A stainless-steel refrigerant pipe made of stain-
less steel may be provided at the connection portion 93.
That is, the aluminum refrigerant pipe 91 and the copper
refrigerant pipe 92 may be connected to each other
through the stainless-steel refrigerant pipe. According
to such a configuration, the aluminum refrigerant pipe
91 and the copper refrigerant pipe 92 can be connected
through the stainless-steel refrigerant pipe. Thus, corro-
sion of the aluminum refrigerant pipe 91 can be further
reduced.

(1) As described above, the air-conditioner 100 ac-
cording to the present embodiment includes the
aluminum refrigerant pipe 91 made of aluminum or
metal containing aluminum, the copper refrigerant
pipe 92 made of copper or metal containing copper,
and the connection portion 93 connecting the alumi-
num refrigerant pipe 91 and the copper refrigerant
pipe 92 such that the one end portion 911 of the
aluminum refrigerant pipe 91 is located lower than
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theoneendportion921of thecopper refrigerant pipe
92.Theconnectionportion93 is locatedsuch that the
angle between the center axis CL of the connection
portion 93 and the up-down direction is within 45
degrees. The aluminum refrigerant pipe 91 includes
the inclined portion 913 extending in the direction
inclined upward with respect to the center axis CL of
the connection portion 93. The bottom portion 913b
of the inclined portion 913 is located lower than the
connection portion 93. The air-conditioner 100 in-
cludes the cover 94 that covers at least the portion
from the connection portion 93 to the bottom portion
913b of the inclined portion 913.
According to such a configuration, the water droplet
on the copper refrigerant pipe 92 flows down along
the cover 94. The inclined portion 913 can reduce
such a water droplet from reaching the portion of the
aluminum refrigerant pipe 91 not covered with the
cover94.Moreover, the inclinedportion913doesnot
occupy the internal space (unit internal space) of the
outdoor unit 1 or the indoor unit 2 as compared to the
conventionalU-shapedportionor invertedU-shaped
portion. Thus, the unit internal space can be en-
sured. Consequently, corrosion of the aluminum re-
frigerantpipe91canbe reduced,and theunit internal
space can be ensured.
(2) In a preferable configuration of the air-conditioner
100 according to (1), the aluminum refrigerant pipe
91 includes the first curved portion 916 curved in the
downwardly-raised shape and the second curved
portion 917 curved in the upwardly-raised shape.
That is, at least part of the inclined portion 913 is
formed by the first curved portion 916 or the second
curved portion 917.
(3) In another preferable configuration of the air-
conditioner 100 according to (1) or (2), the air-con-
ditioner 100 further includes the outdoor unit 1 hav-
ing the outdoor heat exchanger 3. The aluminum
refrigerant pipe 91, the copper refrigerant pipe 92,
and the connection portion 93 are located in the
outdoor unit 1. The other end portion of the copper
refrigerant pipe 92 is connected to the refrigerant
outlet/inlet of the outdoor unit 1. The other end por-
tion 912 of the aluminum refrigerant pipe 91 is con-
nected to the refrigerant inlet 31 of the outdoor heat
exchanger 3 serving as the evaporator. The refrig-
erant outlet/inlet of the outdoor unit 1 is located
higher than the refrigerant inlet 31 of the outdoor
heat exchanger 3 serving as the evaporator.
According to suchaconfiguration, the increase in the
total length of the liquid pipe, in which the two-phase
flow is generated, of the refrigerant pipe 9 can be
suppressed.
(4) In still another preferable configuration of the air-
conditioner 100 according to any one of (1) to (3), the
aluminum refrigerant pipe 91 includes the standing
portion 915 standing upward between the other end
portion 912 and the second curved portion 917.

[0037] According to such a configuration, the space
can be provided in the lower portion in the outdoor unit 1
(or the indoor unit 2). Thus, for example, the pipe can
pass through such a space.
[0038] Note that the configuration of the air-conditioner
100 is not limited to the configuration of the embodiment
above. The features and effects thereof are not limited to
those described above. Needless to say, changes canbe
made to the air-conditioner 100 without departing from
the gist of the present embodiment. For example, one or
more configurations or methods arbitrarily selected from
the configurations or methods of the air-conditioners
according to the embodiments described above as the
modifications may be applied to the configuration or
method of the air-conditioner according to the embodi-
ment above, needless to say.

Claims

1. An air-conditioner including an aluminum refrigerant
pipe made of aluminum or metal containing alumi-
num, a copper refrigerant pipe made of copper or
metal containing copper, and a connection portion
connecting the aluminum refrigerant pipe and the
copper refrigerant pipe,

one end portion of the aluminum refrigerant pipe
being located lower than one end portion of the
copper refrigerant pipe,
the connection portion being located such that
an angle between a center axis of the connec-
tionportionandanup-downdirection iswithin45
degrees,
the aluminum refrigerant pipe including an in-
clined portion extending in a direction inclined
upward with respect to the center axis of the
connection portion, and
a bottom portion of the inclined portion being
located lower than the connection portion, the
air-conditioner comprising:
a cover that covers at least a portion from the
connection portion to the bottom portion of the
inclined portion.

2. The air-conditioner according to claim 1, wherein

the aluminum refrigerant pipe includes a first
curved portion curved in a downwardly-raised
shape and a second curved portion curved in an
upwardly-raised shape, and
at least part of the inclined portion is formed by
the first curved portion and the second curved
portion.

3. The air-conditioner according to claim 1 or 2, further
comprising:
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an outdoor unit having an outdoor heat exchan-
ger,
wherein the aluminum refrigerant pipe, the cop-
per refrigerant pipe, and the connection portion
are located in the outdoor unit,
the other end portion of the copper refrigerant
pipe is connected to a refrigerant outlet/inlet of
the outdoor unit,
the other endportion of the aluminum refrigerant
pipe is connected to a refrigerant inlet of the
outdoor heat exchanger serving as an evapora-
tor, and
the refrigerant outlet/inlet of the outdoor unit is
located higher than the refrigerant inlet of the
outdoor heat exchanger serving as the evapora-
tor.

4. The air-conditioner according to claim 2, wherein
the aluminum refrigerant pipe includes a standing
portion standing upward between the other end por-
tion of the aluminum refrigerant pipe and the second
curved portion.
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