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(54) AIR CONDITIONER

(57)  Anair conditioner in which galvanic corrosion of
a connecting portion connecting pipes made of different
types of metals can be easily reduced is provided. The
air conditioner includes an outdoor unit having an outdoor
heatexchanger; an indoor unit (20) having an indoor heat
exchanger (25) and an indoor fan (28) that supplies air
to the indoor heat exchanger; and a gas-refrigerant con-
nection pipe (GP) and a liquid-refrigerant connection pipe
(LP) that connect the outdoor unit and the indoor unit to
each other . The air conditioner performs air-conditioning
of a space to be air conditioned, in which the indoor unit
is disposed, by circulating refrigerant in a refrigerant cir-
cuitincluding the outdoor heat exchanger, the indoor heat
exchanger, and the connection pipes (GP, LP). The re-
frigerant circuit includes refrigerant pipes (21, 22) made
of a metal material, the connection pipes (GP, LP) made
of a metal material of a type different from a type of the
metal material of the refrigerant pipes (21, 22), and con-
necting portions (21a, 22a) between the refrigerant pipes
(21, 22) and the connection pipes (GP, LP). The con-
necting portions are disposed in an unventilated space
(90).
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to an air condi-
tioner, and more particularly to an air conditioner includ-
ing a connecting portion at which pipes made of different
types of metals are connected.

BACKGROUND ART

[0002] A refrigerant circuit of a known air conditioner
may include a dissimilar metal connecting portion at
which pipes made of different types of metals are con-
nected. Different types of metals may cause galvanic cor-
rosion due to the difference in ionization tendency ther-
ebetween. In particular, when dew condensation occurs
on the pipes and when water droplets containing metal
ions of one of the metals come into contact with the pipe
made of the other metal material, galvanic corrosion of
the pipes tends to be a problem.

[0003] To solve such a problem, Patent Literature 1
(Japanese Unexamined Patent Application Publication
No. 2012-184870) describes pipes provided with U-
shaped or inverted U-shaped portions to control, for ex-
ample, movement of dew condensation water.

SUMMARY OF THE INVENTION
<Technical Problem>

[0004] However, Patent Literature 1 (Japanese Unex-
amined Patent Application Publication No.2012-184870)
does not discuss reduction of dew condensation on a
dissimilar metal connecting portion.

[0005] An object of the present disclosure is to provide
an air conditioner in which condensed water is not easily
generated on a connecting portion at which pipes made
of different types of metals are connected, and in which
galvanic corrosion of the connecting portion can be easily
reduced.

<Solution to Problem>

[0006] An air conditioner includes a heat-source-side
unit, a use-side unit, and a connection pipe. The heat-
source-side unit includes a heat-source-side heat ex-
changer. The use-side unit includes a use-side heat ex-
changer and a use-side fan that supplies air to the use-
side heat exchanger. The connection pipe connects the
heat-source-side unit and the use-side unitto each other.
The air conditioner performs air-conditioning of a space
to be air conditioned, in which the use-side unit is dis-
posed, by circulating refrigerant in a refrigerant circuit
including the heat-source-side heat exchanger, the use-
side heat exchanger, and the connection pipe. The re-
frigerant circuit includes a first pipe made of a metal ma-
terial, a second pipe made of a metal material of a type
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different from a type of the metal material of the first pipe,
and a connecting portion between the first pipe and the
second pipe. The connecting portion is disposed in an
unventilated space.

[0007] The air conditioner is configured such that the
dissimilar metal connecting portion is disposed in the un-
ventilated space. Therefore, condensed water is not eas-
ily generated on the connecting portion of the air condi-
tioner, so that galvanic corrosion of the connecting por-
tion can be easily reduced.

[0008] Preferably, the air conditioner is configured
such that the use-side unit further includes a casing. The
casing accommodates the use-side heat exchanger and
the use-side fan. The air conditioner further includes an
air-flow-blocking member that defines the unventilated
space in the casing. The connecting portion is disposed
in the unventilated space defined by the air-flow-blocking
member in the casing.

[0009] Inthis case, since the air-flow-blocking member
defines the unventilated space in the casing, the con-
necting portion can be disposed in the casing, in which
air flows are easily generated due to the presence of the
use-side fan.

[0010] Preferably, the air conditioner is configured
such that the air-flow-blocking member is disposed
downstream of the use-side fan and upstream of the con-
necting portion in a direction in which air is blown out
from the use-side fan. The air-flow-blocking member de-
fines the unventilated space, in which the connecting por-
tion is disposed, downstream of the air-flow-blocking
member in the direction in which air is blown out from the
use-side fan.

[0011] Inthis case, since the air-flow-blocking member
is provided, air blown from the use-side fan does not eas-
ily hit the connecting portion. Therefore, galvanic corro-
sion of the connecting portion can be reduced.

[0012] Preferably, the air conditioner further includes
a dew condensation prevention member that differs from
the air-flow-blocking memberand thatis disposed around
the connecting portion.

[0013] In this case, since the connecting portion is dis-
posed in the unventilated space defined by the air-flow-
blocking member in the casing and the dew condensation
prevention member is provided around the connecting
portion, galvanic corrosion of the connecting portion can
be particularly reduced.

[0014] Preferably, the air conditioner further includes
acover member that covers a periphery of the connecting
portion and in which the unventilated space is formed.
[0015] In this case, since the unventilated space is
formed around the connecting portion, growth of galvanic
corrosion of the connecting portion can be suppressed.
[0016] Preferably, the air conditioner is configured
such that the first pipe is a pipe included in the use-side
unit. The use-side unitfurther includes a casing. The cas-
ing accommodates the use-side heat exchanger and the
use-side fan. The connecting portion is disposed outside
the casing.
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[0017] In this case, since the connecting portion is dis-
posed outside the casing that accommodates the use-
side fan and in which air flows are generated, the con-
necting portion can be easily disposed in the unventilated
space.

[0018] Preferably, the air conditioner is configured
such that the unventilated space is a space in which an
airflow speed is 0.5 m/sec or less when the air conditioner
is in operation.

[0019] In this case, since the air flow speed in the un-
ventilated space is 0.5 m/sec or less even when the air
conditioner is in operation, galvanic corrosion of the con-
necting portion can be reduced.

[0020] Preferably, the air conditioner is configured
such that the unventilated space is a space in which an
air flow speed in an operation in which the use-side fan
blows air at a maximum air flow rate is 1/5 or less of an
air flow speed in a ventilated space through which air
blown out from the use-side fan flows in the operation in
which the use-side fan blows air at the maximum air flow
rate.

[0021] In this case, since the unventilated space is a
space in which the air flow speed is 1/5 or less of the air
flow speed in the ventilated space in the operation of the
use-side fan at the maximum air flow rate, galvanic cor-
rosion of the connecting portion can be reduced.
[0022] Preferably, the air conditioner is configured
such that one of the metal material of the first pipe and
the metal material of the second pipe is aluminum or an
aluminum alloy, and the other of the metal material of the
first pipe and the metal material of the second pipe is
copper or a copper alloy.

[0023] In this case, galvanic corrosion of a connecting
portion between a pipe made of aluminum or an alumi-
num alloy and a pipe made of copper or a copper alloy
can be reduced.

[0024] Preferably, the air conditioner is configured
such that the use-side unit is a ceiling-mounted unit
mounted on a ceiling of the space to be air conditioned.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

[Fig. 1] Fig. 1 is a schematic diagram of an air con-
ditioner according to an embodiment.

[Fig. 2] Fig. 2 is a perspective view of an indoor unit
of the air conditioner illustrated in Fig. 1.

[Fig. 3] Fig. 3 is a schematic sectional view of the
indoor unit attached to the ceiling taken along line
II-111'in Fig. 2.

[Fig. 4] Fig. 4 is a schematic bottom view illustrating
the structure of the indoor unit illustrated in Fig. 2
and shows the indoor unit from which a decorative
panel is removed.

[Fig. 5] Fig. 5 is a schematic sectional view taken
along line V-V in Fig. 4.

[Fig. 6] Fig. 6 is a schematic bottom view illustrating
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the structure of an indoor unit according to modifica-
tion B and shows the indoor unit from which a dec-
orative panel is removed.

[Fig. 7] Fig. 7 is a perspective view of an indoor heat
exchanger illustrated in Fig. 6.

[Fig. 8] Fig. 8 is a schematic bottom view illustrating
the structure of an indoor unit according to modifica-
tion C and shows the indoor unit from which a dec-
orative panel is removed.

[Fig. 9] Fig. 9 is a schematic bottom view illustrating
the structure of an indoor unit according to modifica-
tion E and shows the indoor unit from which a dec-
orative panel is removed.

DESCRIPTION OF EMBODIMENTS

[0026] An air conditioner 100 according to an embod-
iment will now be described with reference to the draw-
ings.

[0027] Inthe embodiment described below, directions

and positional relationships may be described using the
following terms: up, down, left, right, front, and rear. The
directions represented by these terms are indicated by
arrows in the drawings.

(1) Overall Structure

[0028] Fig. 1 is a schematic diagram of the air condi-
tioner 100.
[0029] The airconditioner 100 is a device that performs

air-conditioning of a space to be air conditioned by per-
forming a cooling operation or a heating operation. More
specifically, the air conditioner 100 includes a refrigerant
circuit RC and carries out a vapor compression refriger-
ation cycle.

[0030] The air conditioner 100 mainly includes an out-
door unit 10, which is an example of a heat-source-side
unit; an indoor unit 20, which is an example of a use-side
unit; and a gas-refrigerant connection pipe GP and a lig-
uid-refrigerant connection pipe LP, which are examples
of a connection pipe and which connect the outdoor unit
10 and the indoor unit 20 to each other.

[0031] The gas-refrigerant connection pipe GP and the
liquid-refrigerant connection pipe LP are pipes installed
at the installation site of the air conditioner 100. The di-
ameters and lengths of the gas-refrigerant connection
pipe GP and the liquid-refrigerant connection pipe LP are
individually selected in accordance with the design spec-
ifications andinstallation environment. In the presentem-
bodiment, the gas-refrigerant connection pipe GP and
the liquid-refrigerant connection pipe LP are made of cop-
per or a copper alloy.

[0032] In the air conditioner 100, the gas-refrigerant
connection pipe GP and the liquid-refrigerant connection
pipe LP connect the outdoor unit 10 and the indoor unit
20 to each other to form the refrigerant circuit RC. The
refrigerant circuit RC includes an outdoor heat exchanger
13 of the outdoor unit 10, which will be described below;
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an indoor heat exchanger 25 of the indoor unit 20, which
will be described below; and the gas-refrigerant connec-
tion pipe GP and the liquid-refrigerant connection pipe
LP. The air conditioner 100 performs air-conditioning of
the space to be air conditioned, in which the indoor unit
20 is disposed, by circulating refrigerant in the refrigerant
circuit RC.

[0033] For example, an HFC refrigerant, such as R32
or R410A, is sealed in the refrigerant circuit RC. The re-
frigerantis not limited to R32 or R410A, and may instead
be, forexample, HF01234yf, HF01234ze(E), or a mixture
thereof.

[0034] The refrigerant circuit RC includes a first pipe
made of a metal material, a second pipe made of a metal
material of a type different from the type of the metal
material of the first pipe, and a connecting portion be-
tween the first pipe and the second pipe.

[0035] More specifically, the refrigerant circuit RC in-
cludes a gas refrigerant pipe 21 made of aluminum or an
aluminum alloy and included in the indoor unit 20, the
gas-refrigerant connection pipe GP made of copper or a
copper alloy, and a connecting portion 21a between the
gas refrigerant pipe 21 and the gas-refrigerant connec-
tion pipe GP. The refrigerant circuit RC also includes a
liquid refrigerant pipe 22 made of aluminum or an alumi-
num alloy and included in the indoor unit 20, the liquid-
refrigerant connection pipe LP made of copper or a cop-
peralloy, and a connecting portion 22a between the liquid
refrigerant pipe 22 and the liquid-refrigerant connection
pipe LP. The connecting portion 21a and the connecting
portion 22a are dissimilar metal connecting portions, and
therefore tends to cause galvanic corrosion. Accordingly,
the connecting portion 21a and the connecting portion
22a are disposed in an unventilated space to reduce gal-
vanic corrosion due to condensed water. This will be fur-
ther described below.

[0036] The outdoor unit 10, the indoor unit 20, and the
connecting portions 21a and 22a will now be described
in detail.

(2) Detailed Structure

(2-1) Outdoor Unit

[0037] The outdoor unit 10 is a unit that is installed
outdoors.
[0038] The outdoor unit 10 mainly includes a compres-

sor 11, a flow-direction-switching mechanism 12, an out-
door heat exchanger 13, an expansion mechanism 14,
and an outdoor fan 15 (see Fig. 1).

[0039] Theoutdoor unit 10 also includes a suction pipe
16a, a discharge pipe 16b, a first gas refrigerant pipe
16¢, a liquid refrigerant pipe 16d, and a second gas re-
frigerant pipe 16e (see Fig. 1). The suction pipe 16a con-
nects the flow-direction-switching mechanism 12 and a
suction side of the compressor 11 to each other. The
discharge pipe 16b connects a discharge side of the com-
pressor 11 and the flow-direction-switching mechanism
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12 to each other. The first gas refrigerant pipe 16¢ con-
nects the flow-direction-switching mechanism 12 and a
gas side of the outdoor heat exchanger 13 to each other.
The liquid refrigerant pipe 16d connects a liquid side of
the outdoor heat exchanger 13 and the liquid-refrigerant
connection pipe LP to each other. The expansion mech-
anism 14 is provided on the liquid refrigerant pipe 16d.
The second gas refrigerant pipe 16e connects the flow-
direction-switching mechanism 12 and the gas-refriger-
ant connection pipe GP to each other.

(2-1-1) Compressor

[0040] Thecompressor 11isadevice thatsucksinand
compresses low-pressure gas refrigerant and discharg-
es the compressed refrigerant. The compressor 11 is an
inverter-controlled compressor including a motor with an
adjustable number of revolutions (adjustable displace-
ment compressor). The number of revolutions of the com-
pressor 11 is adjusted by a control unit (not shown) in
accordance with the operational state. The compressor
11 may instead include a motor with a constant number
of revolutions.

(2-1-2) Flow-Direction-Switching Mechanism

[0041] The flow-direction-switching mechanism 12 is
a mechanism that switches the direction in which the re-
frigerant flows in the refrigerant circuit RC depending on
the operating mode (cooling operation mode or heating
operation mode). In the present embodiment, the flow-
direction-switching mechanism 12 is a four-way switch-
ing valve.

[0042] In the cooling operation mode, the flow-direc-
tion-switching mechanism 12 switches the direction in
which the refrigerant flows in the refrigerant circuit RC
so that the refrigerant discharged from the compressor
11 flows to the outdoor heat exchanger 13. More specif-
ically, in the cooling operation mode, the flow-direction-
switching mechanism 12 connects the suction pipe 16a
to the second gas refrigerant pipe 16e and the discharge
pipe 16b to the first gas refrigerant pipe 16c¢ (see the solid
lines in Fig. 1). In the heating operation mode, the flow-
direction-switching mechanism 12 switches the direction
in which the refrigerant flows in the refrigerant circuit RC
so that the refrigerant discharged from the compressor
11 flows to the indoor heat exchanger 25. More specifi-
cally, in the heating operation mode, the flow-direction-
switching mechanism 12 connects the suction pipe 16a
to the first gas refrigerant pipe 16c and the discharge
pipe 16b to the second gas refrigerant pipe 16e (see bro-
ken lines in Fig. 1).

[0043] The flow-direction-switching mechanism 12 is
not limited to a four-way switching valve, and may instead
be structured to realize the above-described switching
ofthe direction in which the refrigerant flows by combining
a plurality of electromagnetic valves and refrigerant

pipes.
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(2-1-3) Outdoor Heat Exchanger

[0044] The outdoor heat exchanger 13 is an example
of a heat-source-side heat exchanger. The outdoor heat
exchanger 13 is a heat exchanger that functions as a
refrigerant condenser in the cooling operation and as a
refrigerant evaporator in the heating operation. The out-
door heat exchanger 13 includes a plurality of heat trans-
fer tubes and a plurality of heat transfer fins (not shown).

(2-1-4) Expansion Mechanism

[0045] The expansion mechanism 14 is a mechanism
that decompresses high-pressure refrigerant that flows
thereinto. In the present embodiment, the expansion
mechanism 14 is an electric valve with an adjustable
opening degree. The opening degree of the expansion
mechanism 14 is adjusted as appropriate in accordance
with the operational state. The expansion mechanism 14
is not limited to an electric valve, and may instead be, for
example, a capillary tube.

(2-1-5) Outdoor Fan

[0046] The outdoor fan 15 is a fan that generates an
air flow that flows into the outdoor unit 10 from the outside,
passes through the outdoor heat exchanger 13, and flows
out of the outdoor unit 10. While in operation, the outdoor
fan 15 is controlled by the control unit (not shown) so that
the number of revolutions thereof is adjusted as appro-
priate.

(2-2) Indoor Unit

[0047] Fig. 2 is a perspective view of the indoor unit
20. Fig. 3 is a schematic sectional view of the indoor unit
20 attached to a ceiling wall CL taken along line IlI-1ll in
Fig. 2. Fig. 4 is a schematic bottom view illustrating the
structure of the indoor unit 20.

[0048] The indoorunit20is a ceiling-mounted unit that
is mounted on the ceiling of the space to be air condi-
tioned. More specifically, the indoor unit 20 is a so-called
ceiling-embedded type unit. The indoor unit 20 mainly
includes a casing 30, the indoor heat exchanger 25, and
an indoor fan 28 (see Figs. 2 to 4).

(2-2-1) Casing

[0049] The casing 30 is a housing that accommodates
various structures of the indoor unit 20. The casing 30
mainly accommodates the indoor heat exchanger 25 and
the indoor fan 28 (see Fig. 3).

[0050] As illustrated in Fig. 3, the casing 30 is inserted
into an opening formed in the ceiling wall CL of the space
to be air conditioned, and is installed in a space CS above
the ceiling that is formed between the ceiling wall CL and
either the floor of the story above or the roof. The casing
30 includes a top panel 31a, a side wall 31b, a bottom
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plate 31c, and a decorative panel 32 (see Figs. 2 and 3).
[0051] The top panel 31ais a member that constitutes
a top portion of the casing 30, and has a substantially
octagonal shape including long and short sides that are
alternately connected (see Fig. 4). This shape of the top
panel 31a is an example, and the top panel 31a may
instead have, for example, a substantially quadrangular
shape.

[0052] The side wall 31b is a member that constitutes
a side portion of the casing 30, and has a substantially
octagonal prism shape that corresponds to the shape of
the top panel 31a. The side wall 31b has an opening 30a
through which the gas-refrigerant connection pipe GP
and the liquid-refrigerant connection pipe LP are inserted
(extend) into the casing 30 (see Fig. 4). In the present
embodiment, the gas-refrigerant connection pipe GP and
the liquid-refrigerant connection pipe LP are inserted
through the opening 30a in the side wall 31b. The gas-
refrigerant connection pipe GP is connected to the gas
refrigerant pipe 21, and the liquid-refrigerant connection
pipe LP is connected to the liquid refrigerant pipe 22 in
the casing 30. Thus, in the present embodiment, the con-
necting portion 21a and the connecting portion 22a are
disposed in the casing 30.

[0053] The bottom plate 31c is a member that consti-
tutes a bottom portion of the casing 30, and has a large
substantially quadrangular opening 311 at the center
thereof (see Fig. 3). A plurality of openings 312 are
formed around the large opening 311 in the bottom plate
31c (see Figs. 3 and 4). The decorative panel 32 is at-
tached to a bottom side (a side facing the space to be air
conditioned) of the bottom plate 31c (see Figs. 2 and 3).
[0054] The decorative panel 32 is a plate-shaped
member that is exposed to the space to be air condi-
tioned, and has a substantially quadrangular shape in
plan view. The decorative panel 32 is fitted to the opening
in the ceiling wall CL (see Fig. 3). The decorative panel
32 has an air intake port 33 and a plurality of blow-out
ports 34. The intake port 33 has a substantially quadran-
gular shape and is formed in a central portion of the dec-
orative panel 32 at a position such that the intake port 33
partially overlaps the large opening 311 of the bottom
plate 31c in plan view. The blow-out ports 34 are formed
in a region around the intake port 33 so as to surround
the intake port 33. Each blow-out port 34 is disposed at
a position corresponding to the position of one of the
openings 312 of the bottom plate 31c. Air that has been
sucked in through the intake port 33, passed through the
indoor heat exchanger 25, and flowed out through each
opening 312 is blown out from the blow-out port 34 cor-
responding to the opening 312 (see Fig. 3).

(2-2-2) Indoor Heat Exchanger

[0055] The indoor heat exchanger 25 is an example of
a use-side heat exchanger. The overall structure of the
indoor heat exchanger 25 (including heat exchanging
portions 40, which will be described below, and header
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pipes connected to the gas refrigerant pipe 21 and the
liquid refrigerant pipe 22) is made of aluminum or an alu-
minum alloy. Each of the gas refrigerant pipe 21 and the
liquid refrigerant pipe 22, which are made of aluminum
or an aluminum alloy, is connected to the indoor heat
exchanger 25 at one end thereof.

[0056] The indoor heat exchanger 25 includes a plu-
rality rows of heat exchanging portions 40 (two rows of
heat exchanging portions 40 in this example) which each
include a plurality of flat perforated tubes 45 arranged
next to each other in the up-down direction. The heat
exchanging portions 40 are arranged next to each other
in the direction of indoor air flows AF generated by the
indoor fan 28, which will be described below (see Fig. 5).
Each heat exchanging portion 40 mainly includes the flat
perforated tubes 45 and a plurality of heat transfer fins
48 (see Fig. 5).

[0057] The flat perforated tubes 45 have a flat shape
in sectional view. Each flat perforated tube 45 has a plu-
rality of refrigerant flow passages (flat-tube flow passag-
es 451) that extend therethrough in the direction in which
the flat perforated tube 45 extends (see Fig. 5). The flat-
tube flow passages 451 are arranged in the direction of
the indoor air flows AF in each flat perforated tube 45
(see Fig. 5).

[0058] The heat transfer fins 48 are flat plate-shaped
members that serve to increase the heat transfer area
between the flat perforated tubes 45 and the indoor air
flows AF. The heat transfer fins 48 are made of aluminum
or an aluminum alloy. Each heat transfer fin 48 extends
such that the longitudinal direction thereof is the direction
in which the flat perforated tubes 45 are arranged (up-
down direction) so that the heat transfer fin 48 intersects
the flat perforated tubes 45. Each heat transfer fin 48 has
a plurality of slits 48a that are arranged with gaps there-
between in the up-down direction. Into each slit 48a, one
of the flat perforated tubes 45 is inserted (see Fig. 5).
The heat transfer fins 48 included in each heat exchang-
ing portion 40 are arranged with gaps therebetween in
the direction in which the flat perforated tubes 45 extend.
[0059] The indoor heat exchanger 25 (each heat ex-
changing portion 40) is bent about 90 degrees at three
positions in plan view to form a substantially quadrangu-
lar shape (see Fig. 3). The indoor heat exchanger 25 is
disposed to surround the intake port 33 and be surround-
ed by the blow-out ports 34 in plan view. In other words,
the indoor heat exchanger 25 has a substantially rectan-
gular shape. The indoor heat exchanger 25 is disposed
to surround the indoor fan 28. When the refrigerant flows
into the indoor heat exchanger 25 through the gas refrig-
erant pipe 21, the refrigerant that flows through the flat-
tube flow passages 451 exchanges heat with air that
flows outward from the region inside the indoor heat ex-
changer 25, and then flows out through the liquid refrig-
erant pipe 22. When the refrigerant flows into the indoor
heat exchanger 25 through the liquid refrigerant pipe 22,
the refrigerant that flows through the flat-tube flow pas-
sages 451 exchanges heat with air that flows outward
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from the region inside the indoor heat exchanger 25, and
then flows out through the gas refrigerant pipe 21.

(2-2-3) Indoor Fan

[0060] The indoor fan 28 is an example of a use-side
fan. The indoor fan 28 supplies air to the indoor heat
exchanger 25, which is an example of a use-side heat
exchanger.

[0061] The indoor fan 28 is a fan that generates air
flows (indoor air flows AF: see Fig. 5, for example) that
flows into the indoor unit 20 from the outside of the casing
30, pass through the indoor heat exchanger 25, and flow
out of the indoor unit 20. While in operation, the indoor
fan 28 is controlled by the control unit (not shown) so that
the number of revolutions thereof is adjusted as appro-
priate.

[0062] Theindoorfan28isdisposed ina central region
of the casing 30, and the indoor heat exchanger 25 is
disposed to surround the indoor fan 28 in the casing 30.
The indoor fan 28 partially overlaps the intake port 33 in
plan view (see Fig. 4).

[0063] The casing 30 has intake flow passages FP1
and blow-out flow passages FP2 provided therein (see
Fig. 3). The intake flow passages FP1 guide the indoor
air flows AF that flows into the casing 30 through the
intake port 33 to the indoor heat exchanger 25. The blow-
out flow passages FP2 guide the indoor air flows AF that
have passed through the indoor heat exchanger 25 to
the blow-out ports 34. The blow-out flow passages FP2
are arranged outside the intake flow passages FP1 so
as to surround the intake flow passages FP1. The intake
flow passages FP1 and the blow-out flow passages FP2
are examples of a ventilated space.

[0064] The intake port 33, the blow-out ports 34, the
intake flow passages FP1, the blow-out flow passages
FP2, the indoor heat exchanger 25, and the indoor fan
28 are arranged in the above-described manner so that
the indoor air flows AF pass through the indoor unit 20
along paths described below when the indoor fan 28 is
in operation.

[0065] Theindoor airflows AF generated by the indoor
fan 28 enter the casing 30 through the intake port 33.
The indoor air flows AF blown out from the indoor fan 28
flow radially from the indoor fan 28 in bottom view (see
Fig. 4), and are guided to the indoor heat exchanger 25
along the intake flow passages FP1. The indoor air flows
AF guided to the indoor heat exchanger 25 exchange
heat with the refrigerant in the indoor heat exchanger 25,
and are then guided to the blow-out ports 34 along the
blow-outflow passages FP2 and blown out into the space
to be air conditioned through the blow-out ports 34.

(2-3) Connecting Portion
[0066] The connecting portion 21a is a connecting por-

tion between the gas refrigerant pipe 21, which is an ex-
ample of a first pipe, of the indoor unit 20 and the gas-
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refrigerant connection pipe GP, which is an example of
asecond pipe. The gas refrigerant pipe 21 is a pipe made
of aluminum or an aluminum alloy, as described above.
The gas-refrigerant connection pipe GP is a pipe made
of copper or a copper alloy, as described above.

[0067] The connecting portion21ais a dissimilar metal
connecting portion. In the present embodiment, the gas
refrigerant pipe 21 and the gas-refrigerant connection
pipe GP are brazed together by using a brazing material.
Brazing is merely an example of a method for connecting
the gas refrigerant pipe 21 and the gas-refrigerant con-
nection pipe GP to each other. The gas refrigerant pipe
21 and the gas-refrigerant connection pipe GP may in-
stead be connected to each other by, for example, friction
welding or eutectic welding. The gas refrigerant pipe 21
and the gas-refrigerant connection pipe GP may instead
be connected to each other by any appropriate connect-
ing method other than the above-mentioned methods as
long as the design specifications are satisfied (for exam-
ple, the required connection strength can be obtained).
[0068] The connecting portion 22a is a connecting por-
tion between the liquid refrigerant pipe 22, which is an
example of afirst pipe, of the indoor unit 20 and the liquid-
refrigerant connection pipe LP, which is an example of a
second pipe. The liquid refrigerant pipe 22 is a pipe made
of aluminum or an aluminum alloy, as described above.
The liquid-refrigerant connection pipe LP is a pipe made
of copper or a copper alloy, as described above. The
connecting portion 22ais also a dissimilar metal connect-
ing portion. The connecting method for connecting the
liquid refrigerant pipe 22 and the liquid-refrigerant con-
nection pipe LP to each other at the connecting portion
22a may be similar to that for the connecting portion 21a.
[0069] The connecting portion 21a and the connecting
portion 22a are disposed in an unventilated space 90 to
prevent galvanic corrosion by suppressing generation of
condensed water on the connecting portion 21a and the
connecting portion 22a.

[0070] In particular, in the present embodiment, the
connecting portion 21a and the connecting portion 22a
are disposed in the unventilated space 90 defined in the
casing 30. The unventilated space 90 is a space in the
casing 30 that is different from the ventilated space in-
cluding the intake flow passages FP1 and the blow-out
flow passages FP2. The unventilated space 90 is a space
in which the air flow speed is lower than that in the ven-
tilated space. The unventilated space 90 is, for example,
a space in which air blown out from the indoor fan 28
does not flow directly (without hitting with any object that
serves as an obstacle).

[0071] The unventilated space 90is preferably a space
in which the air flow speed is 0.5 m/sec or less when the
air conditioner 100 is in operation. In other words, the
unventilated space 90 is a space in which the air flow
speed is 0.5 m/sec or less when the air conditioner 100
is operated and when the indoor fan 28 is operated, in
particular, even when the indoor fan 28 is operated at a
maximum air flow rate. More preferably, the unventilated
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space 90 is a space in which the air flow speed is 0.25
m/sec or less when the air conditioner 100 is in operation
(in particular, even when the indoor fan 28 is operated
at the maximum air flow rate). Still more preferably, the
unventilated space 90 is a space in which the air flow
speed is 0.15 m/sec or less when the air conditioner 100
is in operation (in particular, even when the indoor fan
28 is operated at the maximum air flow rate).

[0072] Alternatively, the unventilated space 90 is pref-
erably a space in which the air flow speed in an operation
in which the indoor fan 28 blows air at the maximum air
flow rateis 1/5 orless of the air flow speed in the ventilated
space through which air blown out from the indoor fan
28 flows in the operation in which the indoor fan 28 blows
air at the maximum air flow rate. For example, the un-
ventilated space 90 is a space in which the average air
flow speed in the operation in which the indoor fan 28
blows air at the maximum air flow rate is 1/5 or less of
the average air flow speed in the ventilated space through
which air blown out from the indoor fan 28 flows in the
operation in which the indoor fan 28 blows air at the max-
imum air flow rate.

[0073] In the present embodiment, the unventilated
space 90 is defined by an air-flow-blocking member 92
in the casing 30. The air-flow-blocking member 92 is dis-
posed downstream of the indoor fan 28 and upstream of
the connecting portion 21a and the connecting portion
22a in the direction in which air is blown out from the
indoor fan 28 (direction of the indoor air flows AF) (see
Fig. 4). The air-flow-blocking member 92 defines the un-
ventilated space 90, in which the connecting portion 21a
and the connecting portion 22a are disposed, down-
stream of the air-flow-blocking member 92. In other
words, air blown out from the indoor fan 28 at least does
not directly hit the connecting portion 21a and the con-
necting portion 22a disposed in the unventilated space
90.

[0074] For example, in the present embodiment, the
air-flow-blocking member 92 includes two flat plates 921
and 922 thatintersect each other. The flat plates 921 and
922 extend downward from the top panel 31a of the cas-
ing 30 to a position near the top surface of the bottom
plate 31c. The flat plate 921 extends rightward from a left
portion of the side wall 31b, and the flat plate 922 extends
rearward from the right end of the flat plate 921 to a rear
portion of the side wall 31b. The lengths of the flat plates
921 and 922 in the up-down and horizontal directions
may be determined as appropriate so that air blown out
from the indoor fan 28 at least does not directly hit the
connecting portion 21a and the connecting portion 22a.
[0075] The flat plates 921 and 922 may be made of
either a metal or a resin. The material of the air-flow-
blocking member 92 is not limited to a metal or a resin,
and may be selected as appropriate.

[0076] Dew condensation prevention members 98 that
prevent dew condensation are preferably provided
around the connecting portion 21a and the connecting
portion 22a. The dew condensation prevention members
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98 are, for example, anti-condensation tubes having a
hollow tubular shape. The dew condensation prevention
members 98 are attached to the pipes (the gas refrigerant
pipe 21, the gas-refrigerant connection pipe GP, the lig-
uid refrigerant pipe 22, and the liquid-refrigerant connec-
tion pipe LP) so as to cover the connecting portion 21a
and the connecting portion 22a (see Fig. 5). The material
of the dew condensation prevention members 98 is not
limited, and may be, for example, rock wool or polysty-
rene foam.

(3) Flow of Refrigerant in Air Conditioner

[0077] When the air conditioner performs the cooling
operation or the heating operation, the refrigerant is cir-
culated in the refrigerant circuit RC as described below.

(3-1) Cooling Operation

[0078] In the cooling operation, the flow-direction-
switching mechanism 12 is set to the state shown by the
solid lines in Fig. 1, so that the discharge side of the
compressor 11 is connected to the gas side of the outdoor
heat exchanger 13 and the suction side of the compres-
sor 11 is connected to the gas side of the indoor heat
exchanger 25.

[0079] When the compressor 11 is driven in this state,
the compressor 11 compresses low-pressure gas refrig-
erant into high-pressure gas refrigerant. The high-pres-
sure gas refrigerant flows through the discharge pipe
16b, the flow-direction-switching mechanism 12, and the
first gas refrigerant pipe 16¢, and enters the outdoor heat
exchanger 13. Then, the high-pressure gas refrigerant
exchanges heat with outdoor air in the outdoor heat ex-
changer 13, and is thereby condensed into high-pressure
liquid refrigerant (liquid refrigerant in a subcooled state).
The high-pressure liquid refrigerant flows out of the out-
door heat exchanger 13 and flows to the expansion
mechanism 14. The expansion mechanism 14 decom-
presses the refrigerant into low-pressure refrigerant. The
low-pressure refrigerant flows through the liquid refriger-
ant pipe 16d, the liquid-refrigerant connection pipe LP,
and the liquid refrigerant pipe 22 and enters the indoor
heat exchanger 25. The refrigerant that has entered the
indoor heat exchanger 25 exchanges heat with indoor
air, and is thereby evaporated into low-pressure gas re-
frigerant (gas refrigerant in a superheated state). The
low-pressure gas refrigerant flows out of the indoor heat
exchanger 25. The refrigerant that has flowed out of the
indoor heat exchanger 25 flows through the gas refrig-
erant pipe 21, the gas-refrigerant connection pipe GP,
the second gas refrigerant pipe 16e, and the suction pipe
16a and is sucked into the compressor 11 again.

(3-2) Heating Operation

[0080] In the heating operation, the flow-direction-
switching mechanism 12 is set to the state shown by the
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broken lines in Fig. 1, so that the discharge side of the
compressor 11 is connected to the gas side of the indoor
heat exchanger 25 and the suction side of the compres-
sor 11 is connected to the gas side of the outdoor heat
exchanger 13.

[0081] When the compressor 11 is driven in this state,
the compressor 11 compresses low-pressure gas refrig-
erant into high-pressure gas refrigerant. The high-pres-
sure gas refrigerant flows through the discharge pipe
16b, the flow-direction-switching mechanism 12, the sec-
ond gas refrigerant pipe 16e, the gas-refrigerant connec-
tion pipe GP, and the gas refrigerant pipe 21 and enters
the indoor heat exchanger 25. The high-pressure gas
refrigerant in a superheated state that has entered the
indoor heat exchanger 25 exchanges heat with indoor
air, and is thereby condensed into high-pressure liquid
refrigerant (liquid refrigerant in a subcooled state). Then,
the high-pressure liquid refrigerant flows out of the indoor
heat exchanger 25. The refrigerant that has flowed out
of the indoor heat exchanger 25 flows through the liquid
refrigerant pipe 22, the liquid-refrigerant connection pipe
LP, and the liquid refrigerant pipe 16d and flows to the
expansion mechanism 14. The high-pressure liquid re-
frigerant that has flowed into the expansion mechanism
14 is decompressed in accordance with the valve open-
ing degree of the expansion mechanism 14 when the
refrigerant passes through the expansion mechanism 14.
Low-pressure refrigerant that has flowed out of the ex-
pansion mechanism 14 enters the outdoor heat exchang-
er 13. The low-pressure refrigerant that has entered the
outdoor heat exchanger 13 exchanges heat with outdoor
air, and is thereby evaporated into low-pressure gas re-
frigerant. The low-pressure gas refrigerant flows through
the first gas refrigerant pipe 16c, the flow-direction-
switching mechanism 12, and the suction pipe 16a and
is sucked into the compressor 11 again.

(4) Features
(4-1)

[0082] The air conditioner 100 according to the present
embodiment includes the outdoor unit 10, which is an
example of a heat-source-side unit; the indoor unit 20,
which is an example of a use-side unit; and the gas-re-
frigerant connection pipe GP and the liquid-refrigerant
connection pipe LP, which are examples of a connection
pipe. The outdoor unit 10 includes the outdoor heat ex-
changer 13, which is an example of a heat-source-side
heat exchanger. The indoor unit 20 includes the indoor
heat exchanger 25, which is an example of a use-side
heat exchanger, and the indoor fan 28, which is an ex-
ample of a use-side fan and supplies air to the indoor
heat exchanger 25. The gas-refrigerant connection pipe
GP and the liquid-refrigerant connection pipe LP connect
the outdoor unit 10 and the indoor unit 20 to each other.
The air conditioner 100 performs air-conditioning of the
space to be air conditioned, in which the indoor unit 20
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is disposed, by circulating the refrigerantin the refrigerant
circuit RC including the outdoor heat exchanger 13, the
indoor heat exchanger 25, the gas-refrigerant connection
pipe GP, and the liquid-refrigerant connection pipe LP.
The refrigerant circuit RC includes a first pipe made of a
metal material, a second pipe made of a metal material
of a type different from the type of the metal material of
the first pipe, and a connecting portion between the first
pipe and the second pipe. In the present embodiment,
the refrigerant circuit RC includes the gas refrigerant pipe
21 made of a metal material, the gas-refrigerant connec-
tion pipe GP made of a metal material of a type different
from the type of the metal material of the gas refrigerant
pipe 21, and the connecting portion 21a between the gas
refrigerant pipe 21 and the gas-refrigerant connection
pipe GP. Therefrigerant circuit RC also includes the liquid
refrigerant pipe 22 made of a metal material, the liquid-
refrigerant connection pipe LP made of a metal material
of a type different from the type of the metal material of
the liquid refrigerant pipe 22, and the connecting portion
22a between the liquid refrigerant pipe 22 and the liquid-
refrigerant connection pipe LP. The connecting portions
21a and 22a are disposed in the unventilated space 90.
[0083] The air conditioner 100 is configured such that
the dissimilar metal connecting portions 21a and 22a are
disposed in the unventilated space 90. Therefore, con-
densed water is not easily generated on the connecting
portions 21a and 22a of the air conditioner 100, so that
galvanic corrosion of the connecting portions 21a and
22a can be easily reduced.

(4-2)

[0084] In the air conditioner 100 according to the
presentembodiment, the indoor unit 20 includes the cas-
ing 30. The casing 30 accommodates the indoor heat
exchanger 25 and the indoor fan 28. The air conditioner
100 includes the air-flow-blocking member 92 that de-
fines the unventilated space 90 in the casing 30. The
connecting portions 21a and 22a are disposed in the un-
ventilated space 90 defined by the air-flow-blocking
member 92 in the casing 30.

[0085] Since the air-flow-blocking member 92 defines
the unventilated space 90 in the casing 30, the connect-
ing portions 21a and 22a can be disposed in the casing
30, in which air flows are easily generated due to the
presence of the indoor fan 28.

(4-3)

[0086] In the air conditioner 100 according to the
present embodiment, the air-flow-blocking member 92 is
disposed downstream of the indoor fan 28 and upstream
of the connecting portions 21a and 22a in the direction
in which air is blown out from the indoor fan 28 (direction
of the indoor air flows AF). The air-flow-blocking member
92 defines the unventilated space 90, in which the con-
necting portions 21a and 22a are disposed, in a region
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downstream of the air-flow-blocking member 92 in the
direction in which air is blown out from the indoor fan 28.
[0087] Since the air-flow-blocking member 92 is pro-
vided, air blown out from the indoor fan 28 does not easily
come into contact with the connecting portions 21a and
22a. Therefore, galvanic corrosion of the connecting por-
tions 21a and 22a can be reduced.

(4-4)

[0088] The air conditioner 100 according to the present
embodiment includes the dew condensation prevention
members 98 that differ from the air-flow-blocking member
92 and that are disposed around the connecting portions
21a and 22a.

[0089] The connecting portions 21a and 22a are dis-
posed in the unventilated space 90 defined by the air-
flow-blocking member 92 in the casing 30, and the dew
condensation prevention members 98 are provided
around the connecting portions 21a and 22a. Therefore,
galvanic corrosion of the connecting portions 21a and
22a can be particularly easily reduced.

(4-5)

[0090] In the air conditioner 100 according to the
present embodiment, the unventilated space 90 is a
space in which the air flow speed is 0.5 m/sec or less
when the air conditioner 100 is in operation.

[0091] Since the air flow speed in the unventilated
space 90 is 0.5 m/sec or less even when the air condi-
tioner 100 is in operation, galvanic corrosion of the con-
necting portions 21a and 22a can be reduced.

[0092] More preferably, the unventilated space 90 is a
space in which the air flow speed is 0.25 m/sec or less
when the air conditioner 100 is in operation. Still more
preferably, the unventilated space 90 is a space in which
the air flow speed is 0.15 m/sec or less when the air
conditioner 100 is in operation.

(4-6)

[0093] In the air conditioner 100 according to the
present embodiment, the unventilated space 90 is a
space in which the air flow speed in the operation of the
indoor fan 28 at the maximum air flow rate is 1/5 or less
of the air flow speed in the ventilated space (intake flow
passages FP1 and blow-out flow passages FP2) through
which air blown out from the indoor fan 28 flows in the
operation of the indoor fan 28 at the maximum air flow
rate. For example, the unventilated space 90 is a space
in which the average air flow speed in the operation of
the indoor fan 28 at the maximum air flow rate is 1/5 or
less of the average air flow speed in the ventilated space
(intake flow passages FP1 and blow-out flow passages
FP2) through which air blown out from the indoor fan 28
flows in the operation of the indoor fan 28 at the maximum
air flow rate.
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[0094] Since the unventilated space 90 is a space in
which the air flow speed is 1/5 or less of the air flow speed
in the ventilated space in the operation of the indoor fan
28 at the maximum air flow rate, galvanic corrosion of
the connecting portions 21a and 22a can be reduced.

(4-7)

[0095] In the air conditioner 100 according to the
present embodiment, the gas refrigerant pipe 21 and the
liquid refrigerant pipe 22, which are examples of a first
pipe, are made of aluminum or an aluminum alloy. The
gas-refrigerant connection pipe GP and the liquid-refrig-
erant connection pipe LP, which are examples of a sec-
ond pipe, are made of copper or a copper alloy.

[0096] In this case, galvanic corrosion of the connect-
ing portions 21a and 22a, which are each a connecting
portion between a pipe made of aluminum or an alumi-
num alloy and a pipe made of copper or a copper alloy,
can be reduced.

(4-8)

[0097] In the air conditioner 100 according to the
present embodiment, the indoor unit 20 is a ceiling-
mounted unit that is mounted on the ceiling of the space
to be air conditioned.

(5) Modifications

[0098] The above-described embodiment may be
modified as in modifications described below. Each mod-
ification may be applied in combination with other mod-
ifications as long as there is no conflict.

(5-1) Modification A

[0099] In the above-described embodiment, the con-
necting portion 21a and the connecting portion 22a are
respectively a connecting portion between the gas refrig-
erant pipe 21 and the gas-refrigerant connection pipe GP
that are connected to each other at the installation site
of the air conditioner 100 and a connecting portion be-
tween the liquid refrigerant pipe 22 and the liquid-refrig-
erant connection pipe LP that are also connected to each
other at the installation site of the air conditioner 100.
However, the connecting portion 21a and the connecting
portion 22a are not limited to this.

[0100] For example, the connecting portion 21a and
the connecting portion 22a may each be a connecting
portion between a first pipe and a second pipe that are
connected to each other in, for example, a factory, the
first pipe being made of aluminum or an aluminum alloy
and connected to the indoor heat exchanger 25 of the
indoor unit 20 at one end thereof, the second pipe being
made of copper or a copper alloy and connected to an
end of the first pipe that is opposite to the end connected
to the indoor heat exchanger 25. In such a case, the
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connection pipes GP and LP made of copper or a copper
alloy may, for example, be connected to the respective
second pipes made of copper or a copper alloy at the
installation site of the air conditioner 100, and it is not
necessary that the connecting portions between the sec-
ond pipes and the connection pipes GP and LP be dis-
posed in an unventilated space.

(5-2) Modification B

[0101] In the above-described embodiment, the un-
ventilated space 90 is roughly separated from the venti-
lated space (intake flow passages FP1 and blow-out flow
passages FP2) by the air-flow-blocking member 92.
However, the unventilated space 90 is not limited to this.
[0102] For example, the above-described indoor heat
exchanger 25 includes a section in which the heat ex-
changing portions 40 are not disposed in a left rear region
thereof (see Fig. 4). As illustrated in Figs. 6 and 7, an air-
flow-blocking member 92a (flat plate) that extends from
the top panel 31a of the casing 30 to a position near the
bottom plate 31¢c may be placed in this section to form
an unventilated space 90 such that air blown out from
the indoor fan 28 does not directly hit the connecting por-
tion 21a and the connecting portion 22a. In this case, the
air flow speed in the unventilated space 90 may be higher
than when the ventilated space (intake flow passages
FP1 and blow-out flow passages FP2) and the unventi-
lated space 90 are separated from each other by the air-
flow-blocking member 92. However, in this example, the
unventilated space 90 can be formed with a component
having a simple structure.

(5-3) Modification C

[0103] Although the unventilated space 90 is formed
by attaching the flat plates 921 and 922 of the air-flow-
blocking member 92 to, for example, the casing 30 in the
above-described embodiment, the unventilated space 90
is not limited to this.

[0104] For example, instead of attaching an air-flow-
blocking member to the casing 30, a cover member 96,
which is an example of an air-flow-blocking member, may
be attached to the pipes 21, 22, GP, and LP so that the
connecting portions 21a and 22a are surrounded by the
cover member 96 and that an unventilated space 90 is
formed inside the cover member 96 (see Fig. 8). The
cover member 96 is, for example, a rectangular-parallel-
epiped-shaped or cylindrical housing having a hollow
portion in which the connecting portions 21a and 22a are
disposed. The cover member 96 may be provided for
each of the connecting portion 21a and the connecting
portion 22a individually, or a common cover member 96
may be provided for both the connecting portion 21a and
the connecting portion 22a. The cover member 96 may
be made of a metal that does not easily cause galvanic
corrosion when in contact with aluminum, an aluminum
alloy, copper, or a copper alloy, or be made of, for exam-
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ple, a resin. The material of the cover member 96 may
be selected as appropriate. A dew condensation preven-
tion member is preferably disposed in the cover member
96.

(5-4) Modification D

[0105] Although the unventilated space 90 is defined
by the flat plates 921 and 922 of the air-flow-blocking
member 92 in the above-described embodiment, the un-
ventilated space 90 is not limited to this.

[0106] Forexample, the air-flow-blocking member that
defines the unventilated space 90 may be a guide mem-
ber that guides the indoor air flows AF to change the
direction in which air flows. Such a guide member is not
necessarily disposed downstream of the indoor fan 28
and upstream of the connecting portions 21a and 22a in
the direction in which air is blown out from the indoor fan
28.

[0107] The air-flow-blocking member that defines the
unventilated space 90 may be, for example, a mesh
member having a high airflow resistance instead of a
plate-shaped member having no holes.

(5-5) Modification E

[0108] Although the unventilated space 90 is formed
in the casing 30 in the above-described embodiment, as
illustrated in Fig. 9, an unventilated space 94 may instead
be formed outside the casing 30. Referring to Fig. 9, the
gas refrigerant pipe 21 and the liquid refrigerant pipe 22
extend to the outside ofthe casing 30 through the opening
30a in the casing 30, and the connecting portions 21a
and 22a are disposed outside the casing 30.

[0109] Since air blown out from the indoor fan 28 is
blocked by the side wall 31b in the region outside the
casing 30, the air flow speed is lower in the region outside
the casing 30 than in the ventilated space inside the cas-
ing 30. When the connecting portions 21a and 22a are
disposed outside the casing 30 in this manner, the con-
necting portions 21a and 22a can be easily disposed in
the unventilated space 94.

(5-6) Modification F

[0110] Although not described in the above embodi-
ment, the outdoor heat exchanger 13 may also be a heat
exchanger made of aluminum or an aluminum alloy in-
cluding a plurality of flat perforated tubes and a plurality
of fins. In addition, the outdoor unit 10 may also include
a dissimilar metal connecting portion between a pipe
made of aluminum or an aluminum alloy that extends
from the outdoor heat exchanger 13 and a pipe made of
copper or a copper alloy.

[0111] In such a case, similar to the connecting por-
tions 21a and 22a described in the above embodiment,
the dissimilar metal connecting portion of the outdoor unit
10 is also preferably disposed in an unventilated space.
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The manner in which the dissimilar metal connecting por-
tion may be disposed in the unventilated space is de-
scribed in the above embodiment and modifications, and
description thereof will not be repeated.

(5-7) Modification G

[0112] Although the connecting portions 21a and 22a
are each a portion at which a pipe made of aluminum or
an aluminum alloy and a pipe made of copper or a copper
alloy are connected to each other in the above-described
embodiment, the connecting portions 21a and 22a are
not limited to this. The combination of metals of different
types connected at the connecting portion disposed in
the unventilated space may be other combinations of
metals that may cause galvanic corrosion.

(5-8) Modification H

[0113] Inthe above-described embodiment, the indoor
heat exchanger 25 is disposed to surround the indoor
fan 28. However, the indoor heat exchanger 25 is not
necessarily disposed to surround the indoor fan 28, and
the shape and arrangement thereof may be changed as
appropriate as long as the heat exchange between the
refrigerant and the indoor air flows AF is possible.

(5-9) Modification |

[0114] Although the air conditioner 100 including the
ceiling-embedded type indoor unit 20 is described as an
example in the above embodiment, the indoor unit of the
air conditioner is not limited to a ceiling-embedded type
indoor unit.

[0115] The indoor unit of the air conditioner may in-
stead be a ceiling-mounted indoor unit of another type,
for example, a ceiling-suspended indoor type unit that is
fixed to the ceiling wall CL.

[0116] Alternatively, the indoor unit of the air condition-
er may be various types of indoor units other than a ceil-
ing-mounted indoor unit, such as a wall-mounted indoor
unit that is mounted on a side wall, a duct-type indoor
unit, or afloor-standing indoor unit. In addition, the indoor
unit may be configured to blow out air in four directions
as does the indoor unit 20 of the above-described em-
bodiment, or be configured to blow out air in one or two
directions.

[0117] When, for example, the indoor fan of the indoor
unit is an indoor fan that blows out air in one direction,
the unventilated space may be formed at an end of the
indoor fan that is opposite to the end from which air is
blown out from the indoor fan or at a lateral side of the
indoor fan. In such a case, the dissimilar metal connecting
portion can be disposed in the unventilated space without
using an air-flow-blocking member.
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(5-10) Modification J

[0118] In the above-described embodiment, the air
conditioner 100 is an apparatus capable of performing
both the cooling operation and the heating operation.
However, the refrigeration apparatus according to the
present disclosure is not limited to this, and may instead
be an air-conditioning apparatus that performs only one
of the heating operation and the cooling operation.

[0119] Although an embodiment and modifications are
described above, it is to be understood that various al-
terations of the configurations and details are possible
without departing from the spirit and scope of the claims.

INDUSTRIAL APPLICABILITY
[0120] The present disclosure is widely applicable to
and useful in air conditioners including connecting por-

tions that connect pipes made of different types of metals.

REFERENCE SIGNS LIST

[0121]

10 outdoor unit (heat-source-side unit)

13 outdoor heat exchanger (heat-source-side
heat exchanger)

20 indoor unit (use-side unit)

21 gas refrigerant pipe (first pipe)

21a connecting portion

22 liquid refrigerant pipe (first pipe)

22a connecting portion

25 indoor heat exchanger (use-side heat ex-
changer)

28 indoor fan (use-side fan)

30 casing

90, 94 unventilated space

92,92a  air-flow-blocking member

96 cover member (air-flow-blocking member)

98 dew condensation prevention member

100 air conditioner

GP gas-refrigerant connection pipe (second
pipe)

LP liquid-refrigerant connection pipe (second
pipe)

RC refrigerant circuit

CITATION LIST

PATENT LITERATURE

[0122] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2012-184870

Claims

1. An air conditioner (100) comprising a heat-source-
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side unit (10) including a heat-source-side heat ex-
changer (13); a use-side unit (20) including a use-
side heat exchanger (25) and a use-side fan (28)
that supplies air to the use-side heat exchanger; and
a connection pipe (GP, LP) that connects the heat-
source-side unit and the use-side unit to each other,
the air conditioner performing air-conditioning of a
space to be air conditioned, in which the use-side
unit is disposed, by circulating refrigerant in a refrig-
erant circuit (RC) including the heat-source-side
heat exchanger, the use-side heat exchanger, and
the connection pipe,

wherein the refrigerant circuit includes a first
pipe (21, 22) made of a metal material, a second
pipe (GP, LP) made of a metal material of a type
different from a type of the metal material of the
first pipe, and a connecting portion (21a, 22a)
between the first pipe and the second pipe, and
wherein the connecting portion is disposed in an
unventilated space (90, 94).

2. The air conditioner according to claim 1, wherein

the use-side unit further includes a casing (30)
that accommodates the use-side heat exchang-
er and the use-side fan,

the air conditioner further comprises an air-flow-
blocking member (92, 92a, 96) that defines the
unventilated space in the casing, and

wherein the connecting portion is disposed in
the unventilated space (90) defined by the air-
flow-blocking member in the casing.

3. The air conditioner according to claim 2, wherein
the air-flow-blocking member is disposed down-
stream of the use-side fan and upstream of the con-
necting portion in a direction in which air is blown out
from the use-side fan, and defines the unventilated
space, in which the connecting portion is disposed,
downstream of the air-flow-blocking member in the
direction in which air is blown out from the use-side
fan.

4. The air conditioner according to claim 2 or 3, further
comprising
a dew condensation prevention member (98) that
differs from the air-flow-blocking member and that is
disposed around the connecting portion.

5. Theairconditioner according to claim 1, further com-
prising
a cover member (96) that covers a periphery of the
connecting portion and in which the unventilated
space is formed.

6. The air conditioner according to claim 1, wherein
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the first pipe is a pipe included in the use-side
unit,

the use-side unit further includes a casing (30)
that accommodates the use-side heat exchang-
er and the use-side fan, and

the connecting portion is disposed outside the
casing.

The air conditioner according to any one of claims 1
to 6, wherein

the unventilated space is a space in which an air flow
speed is 0.5 m/sec or less when the air conditioner
is in operation.

The air conditioner according to any one of claims 1
to 6, wherein

the unventilated space is a space in which an air flow
speedinan operation in which the use-side fan blows
air at a maximum air flow rate is 1/5 or less of an air
flow speed in a ventilated space through which air
blown out from the use-side fan flows in the operation
in which the use-side fan blows air at the maximum
air flow rate.

The air conditioner according to any one of claims 1
to 8, wherein

one of the metal material of the first pipe and the
metal material of the second pipe is aluminum or an
aluminum alloy, and other of the metal material of
the first pipe and the metal material of the second
pipe is copper or a copper alloy.

The air conditioner according to any one of claims 1
to 9, wherein

the use-side unit is a ceiling-mounted unit (20) that
is mounted on a ceiling of the space to be air condi-
tioned.
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