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bent during installation.
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to anindoor heat
exchanger, an indoor unit, an air conditioner, and a meth-
od for manufacturing an indoor heat exchanger.

BACKGROUND ART

[0002] Examples of a known indoor heat exchanger
include an indoor heat exchanger in which a connection
pipe formed of copper has one end connected to a heat
exchanger body and the other end connected to a flare
nut (see, for example, JP 2013-155892 A (Patent Liter-
ature 1)).

CITATION LIST
PATENT LITERATURE

[0003] Patent Literature 1: JP 2013-155892 A

SUMMARY OF INVENTION
TECHNICAL PROBLEMS

[0004] The indoor heat exchanger tends to suffer a de-
crease in work efficiency or breakage because bending
process during manufacturing causes a curved portion
to suffer work hardening to reduce in elongation, which
makes the connection pipe less bending during installa-
tion of the indoor unit including the indoor heat exchang-
er.

[0005] The presentdisclosure proposes anindoor heat
exchanger that allows a connection pipe to easily bend
during installation.

[0006] The present disclosure further proposes an in-
door unit including the indoor heat exchanger and an air
conditioner including the indoor unit.

[0007] The present disclosure further proposes a
method for manufacturing an indoor heat exchanger that
allows a connection pipe to easily bend during installa-
tion.

SOLUTIONS TO PROBLEMS

[0008] Anindoor heatexchanger of the present disclo-
sure includes:

a heat exchanger body; and

a connection pipe connected to the heat exchanger
body through a connection portion,

in which

the connection pipe includes a first curved portion
with an elongation of 30% or greater.

[0009] Here,theelongationis measuredinaccordance
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with JIS Z2201 and Z2241 and is a ratio, expressed in
percentage, between elongation occurring between
gauge marks on atest specimen before the test specimen
breaks and a gauge length in a tensile test.

[0010] According to the present disclosure, the con-
nection pipe can be easily bent during installation of an
indoor unit accommodating the heat exchanger body,
thereby increasing work efficiency during installation.
[0011] In the indoor heat exchanger according to one
aspect of the present disclosure, the connection pipe in-
cludes a second curved portion between the connection
portion and the first curved portion.

[0012] According to the present disclosure, when
bending stress acts on the first curved portion, the bend-
ing stress is partially received by the second curved por-
tion, so that it is possible to prevent stress concentration
on the first curved portion and reduce therisk of breakage
of the first curved portion.

[0013] In the indoor heat exchanger according to one
aspect of the present disclosure, the second curved por-
tion has an elongation of 20% or less.

[0014] According to the present disclosure, it is possi-
ble to reduce a stress load applied to the heat exchanger
body when bending stress acts on the first curved portion.
[0015] The indoor heat exchanger according to one
aspect of the present disclosure furtherincludes a tubular
member covering the first curved portion.

[0016] According to the present disclosure, the tubular
member can reduce bending stress applied to the first
curved portion.

[0017] In the indoor heat exchanger according to one
aspect of the present disclosure, the connection pipe is
a pipe formed of aluminum or an aluminum alloy.
[0018] According to the present disclosure, the con-
nection pipe formed of aluminum or aluminum alloy that
is lower in tensile strength than a connection pipe formed
of copper is particularly effective in increasing work effi-
ciency.

[0019] In the indoor heat exchanger according to one
aspect of the present disclosure, the first curved portion
has an elongation of 40% or greater.

[0020] According to the present disclosure, the con-
nection pipe can be bent more easily during installation
of the indoor unit accommodating the heat exchanger
body, thereby allowing a further increase in work efficien-
cy during installation.

[0021] In the indoor heat exchanger according to one
aspect of the present disclosure, the connection pipe has
an outer diameter of 9.52 mm or less.

[0022] According to the present disclosure, since the
outer diameter of the connection pipe is as small as 9.52
mm (~ 3/8 inches) or less, the connection pipe can be
bent more easily.

[0023] An indoor unit according to one aspect of the
present disclosure includes any of the indoor heat ex-
changers.

[0024] According to the present disclosure, the con-
nection pipe can be easily bent during installation of the
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indoor unit accommodating the indoor heat exchanger,
thereby increasing work efficiency during installation.
[0025] An air conditioner according to one aspect of
the present disclosure includes the indoor unit.

[0026] According to the present disclosure, the con-
nection pipe can be easily bent during installation of the
indoor unit, thereby increasing work efficiency during in-
stallation.

[0027] A method for manufacturing an indoor heat ex-
changer according to one aspect of the present disclo-
sure is a method for manufacturing an indoor heat ex-
changer including a heat exchanger body and a connec-
tion pipe connected to the heat exchanger body through
a connection portion, the method including:

a bending step of bending the connection pipe to
form afirst curved portion in the connection pipe; and
an annealing step of performing annealing treatment
on the first curved portion after the bending step to
make the first curved portion larger in elongation than
before the annealing treatment.

[0028] Accordingtothe presentdisclosure, the anneal-
ing step after the bending step makes the first curved
portion of the connection pipe connected to the heat ex-
changer body through the connection portion larger in
elongation than before the annealing treatment. The an-
nealing step allows the connection pipe to easily bend
during installation of the indoor unit accommodating the
heat exchanger body, thereby increasing work efficiency
during installation.

[0029] In the method for manufacturing an indoor heat
exchanger according to one aspect of the present dis-
closure, the annealing treatment is performed by in-fur-
nace brazing in the annealing step.

[0030] Accordingto the presentdisclosure, performing
the annealing treatment by in-furnace brazing allows
each portion to be subjected to the brazing and the an-
nealing treatment at the same time, and it is therefore
possible to efficiently perform the brazing and the an-
nealing treatment.

BRIEF DESCRIPTION OF DRAWINGS
[0031]

Fig. 1 is a refrigerant circuit diagram of an air condi-
tioner of a firstembodiment of the presentdisclosure.
Fig. 2 is a perspective view of an indoor unit of the
air conditioner of the first embodiment.

Fig. 3 is a front view of the indoor unit of the air con-
ditioner of the first embodiment.

Fig. 4 is a front view of an indoor heat exchanger of
the first embodiment and a peripheral portion of the
indoor heat exchanger.

Fig. 5 is a front view of a main portion of the indoor
heat exchanger of the first embodiment.

Fig. 6 is a top view of the main portion of the indoor
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heat exchanger of the first embodiment.

Fig. 7 is a left-side view of the main portion of the
indoor heat exchanger of the first embodiment.

Fig. 8 is a flowchart for describing a method for man-
ufacturing the indoor heat exchanger of the firstem-
bodiment.

Fig. 9 is a front view of an indoor heat exchanger of
a second embodiment of the present disclosure and
a peripheral portion of the indoor heat exchanger.

DESCRIPTION OF EMBODIMENTS

[0032] An indoor unit including an indoor heat ex-
changer and an air conditioner of the present disclosure
will be described in detail below with reference to em-
bodimentsiillustrated in the drawings. Note that the same
parts in the drawings are denoted by the same reference
numerals to avoid the description from being redundant.
Upper, lower, left, and right in the description correspond
to upper, lower, left, and right in a state where an indoor
unit is installed in a room.

[First embodiment]

[0033] Fig. 1is a diagram illustrating a refrigerant cir-
cuit RC provided in an air conditioner of a first embodi-
ment of the present disclosure. The air conditioner of the
first embodiment includes the indoor unit 1 and an out-
door unit 2 connected to the indoor unit 1 via the refrig-
erant circuit RC. The air conditioner is of a type in which
the outdoor unit 2 is paired one-to-one with the indoor
unit 1.

[0034] The refrigerant circuit RC includes a compres-
sor 11, a four-way switching valve 12, an outdoor heat
exchanger 13, an electric expansion valve 14, an indoor
heat exchanger 15, and an accumulator 16. As the com-
pressor 11 is driven, a refrigerant (for example, an HFC
refrigerant such as R410A or R32) circulates in the re-
frigerant circuit RC.

[0035] More specifically, the four-way switching valve
12 has one end connected to a discharge side of the
compressor 11. The four-way switching valve 12 has the
other end connected to one end of the outdoor heat ex-
changer 13. The outdoor heatexchanger 13 has the other
end connected to one end of the electric expansion valve
14. The electric expansion valve 14 has the other end
connected to one end of the indoor heat exchanger 15
via a shutoff valve V1 and a connection pipe L1. The
indoor heat exchanger 15 has the other end connected
to one end of the accumulator 16 via a connection pipe
L2, a shutoff valve V2, and the four-way switching valve
12. The accumulator 16 has the other end connected to
an intake-side portion of the compressor 11.

[0036] The indoor unit 1 is equipped with the indoor
heat exchanger 15 and an indoor fan 18. The indoor fan
18 is, for example, a cross-flow fan, and takes in indoor
air through the indoor heat exchanger 15.

[0037] The outdoor unit 2 is equipped with the com-
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pressor 11, the four-way switching valve 12, the outdoor
heat exchanger 13, the electric expansion valve 14, the
accumulator 16, and an outdoor fan 17.

[0038] The air conditioner switches the four-way
switching valve 12 to a switching position indicated by a
solid line to activate the compressor 11 for cooling oper-
ation and dehumidifying operation, and switches the four-
way switching valve 12 to a switching position indicated
by a dotted line to activate the compressor 11 for heating
operation. A direction of a solid arrow in Fig. 1 indicates
a direction in which the refrigerant flows during the cool-
ing operation and the dehumidifying operation. A direc-
tion indicated by a dotted arrow in Fig. 1 indicates a di-
rection in which the refrigerant flows during the heating
operation.

[0039] Fig. 2 is a perspective view of the indoor unit 1
as viewed obliquely from above. Fig. 3 is a front view of
the indoor unit 1.

[0040] As illustrated in Figs. 2 and 3, the indoor unit 1
includes a casing 21, and the indoor heat exchanger 15
(illustrated in Fig. 1), the indoor fan 18 (illustrated in Fig.
1), and the like are accommodated in the casing 21.
[0041] An upper portion of the casing 21 is provided
with an intake port 22 through which indoor air is taken
in. When the indoor fan 18 is driven, indoor air enters the
casing 21 through the intake port 22 and flows toward
the indoor fan 18 (cross-flow fan). At this time, in order
to prevent dust and the like from entering the casing 21
together with indoor air, afilter (notillustrated) is attached
to the intake port 22.

[0042] A lower portion of the casing 21 is provided with
a blow-out port 23 through which air from the indoor fan
18 (indoor air subjected to heat exchange with the indoor
heat exchanger 15) blows out. A horizontal flap 24 is
rotatably attached to a peripheral edge portion of the
blow-out port 23.

[0043] When the cooling operation orthe like is started,
the horizontal flap 24 changes its position from a stop
position to close the blow-out port 23 to an operation
position to open the blow-out port 23 to adjust a vertical
airflow direction of air blown out from the blow-out port 23.

[0044] Fig. 4 isafrontview of the indoor heat exchang-
er 15.
[0045] The indoor heat exchanger 15 includes a heat

exchanger body 20, the heat exchanger body 20 includ-
ing a heat exchange portion 201 and a plurality of heat
transfer tubes 202 extending through the heat exchange
portion 201 in a left-right direction. The heat exchange
portion 201 and the heat transfer tubes 202 are each
formed of aluminum or an aluminum alloy.

[0046] The indoor heat exchanger 15 further includes
a liquid-refrigerant connection pipe 31 and a gas-refrig-
erant connection pipe 32. The liquid-refrigerant connec-
tion pipe 31 and the gas-refrigerant connection pipe 32
are fluidly connected to the heat transfer tubes 202 of
the heat exchanger body 20. The liquid-refrigerant con-
nection pipe 31 is an example of a connection pipe, and
constitutes a part of the connection pipe L1 (illustrated

10

15

20

25

30

35

40

45

50

55

in Fig. 1). The gas-refrigerant connection pipe 32 is an
example of the connection pipe, and constitutes a part
of the connection pipe L2 (illustrated in Fig. 1). The liquid-
refrigerant connection pipe 31 guides a liquid refrigerant
from the electric expansion valve 14 to the heat exchang-
er body 20 during the cooling operation and the dehu-
midifying operation. On the other hand, the gas-refriger-
ant connection pipe 32 guides a gas refrigerant from the
heat exchanger body 20 to the compressor 11 during the
cooling operation and the dehumidifying operation.

<Configuration of liquid-refrigerant connection pipe 31>

[0047] The liquid-refrigerant connection pipe 31 has
includes a first liquid-refrigerant pipe 311 formed of alu-
minum or an aluminum alloy, and a second liquid-refrig-
erant pipe 312 formed of copper or a copper alloy. The
first liquid-refrigerant pipe 311 has one end fluidly con-
nected to a flow divider 33.

[0048] The second liquid-refrigerant pipe 312 has one
end fluidly connected to the other end of the first liquid-
refrigerant pipe 311 through a third liquid-refrigerant pipe
313 formed of stainless steel. On the other hand, the
second liquid-refrigerant pipe 312 has the other end fixed
to a liquid-refrigerant flare union 41 by brazing.

[0049] The third liquid-refrigerant pipe 313 hasone end
and the other end that is larger in outer diameter than
the one end. The third liquid-refrigerant pipe 313 has the
one end connected to the first liquid-refrigerant pipe 311.
On the other hand, the third liquid-refrigerant pipe 313
has the other end connected to the second liquid-refrig-
erant pipe 312.

<Configuration of gas-refrigerant connection pipe 32>

[0050] The gas-refrigerant connection pipe 32 is sim-
ilar in configuration to the liquid-refrigerant connection
pipe 31, and includes a first gas-refrigerant pipe 321
formed of aluminum or an aluminum alloy, and a second
gas-refrigerant pipe 322 formed of copper or a copper
alloy.

[0051] The first gas-refrigerant pipe 321 has one end
fluidly connected to a flow divider (not illustrated).
[0052] The second gas-refrigerant pipe 322 has one
end fluidly connected to the other end of the first gas-
refrigerant pipe 321 through a third gas-refrigerant pipe
323 formed of stainless steel. On the other hand, the
second gas-refrigerant pipe 322 has the other end fixed
to a gas-refrigerant flare union 42 by brazing.

[0053] Fig. 5 is a front view of a main portion of the
indoor heat exchanger 15. Fig. 6 is a top view of the main
portion of the indoor heat exchanger 15. Fig. 7 is a left-
side view of the main portion of the indoor heat exchanger
15.
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<Configuration offirstliquid-refrigerant pipe 311 adjacent
to second liquid-refrigerant pipe 312>

[0054] As illustrated in Figs. 5 to 7, the first liquid-re-
frigerant pipe 311 of the liquid-refrigerant connection pipe
31includes a first section 311a extending along a vertical
direction or a direction inclined relative to the vertical di-
rection. The first liquid-refrigerant pipe 311 includes a
second section 311b closer to the second liquid-refriger-
ant pipe 312 than the first section 311a. The second sec-
tion 311b is continuous with a lower end (end adjacent
to the second liquid-refrigerant pipe 312) of the first sec-
tion 311a, and is bent from the lower end toward the
second liquid-refrigerant pipe 312. The second section
311b is an example of a first curved portion.

[0055] The first liquid-refrigerant pipe 311 includes a
third section 311c closer to the second liquid-refrigerant
pipe 312 than the second section 311b. The third section
311c is continuous with an end of the second section
311b adjacent to the second liquid-refrigerant pipe 312,
and extends in a horizontal direction or a direction in-
clined relative to the horizontal direction.

[0056] The firstliquid-refrigerant pipe 311 has an outer
peripheral surface extending from an end of the third sec-
tion 311c adjacent to the second liquid-refrigerant pipe
312 to an end of the second section 311b adjacent to the
first section 311a, the outer peripheral surface entirely
covered with a waterproof tube 51. The waterproof tube
51 further covers an outer peripheral surface of the end
of the third liquid-refrigerant pipe 313 adjacent to the first
liquid-refrigerant pipe 311. The waterproof tube 51 is
formed of a tube made of a waterproof material (for ex-
ample, vinyl chloride, silicone rubber, fluorine-based pol-
ymer, or the like) and shrunk by heating.

<Configuration offirstliquid-refrigerant pipe 311 adjacent
to heat exchanger body 20>

[0057] The first liquid-refrigerant pipe 311 includes a
fourth section 311d closer to the heat exchanger body
20 than the first section 311a. The fourth section 311d is
continuous with an upper end (heat-exchanger-body 20-
side end) of the first section 311a, and the fourth section
311d extends upward from the end and then extends
downward like a U-turn. The fourth section 311d is an
example of a second curved portion.

[0058] The first liquid-refrigerant pipe 311 includes a
fifth section 311e closer to the heat exchanger body 20
than the fourth section 311d. The fifth section 311e is
continuous with a lower end (heat-exchanger-body 20-
side end) of the fourth section 311d, and is bent from the
lower end toward the flow divider 33. The flow divider 33
is an example of a connection portion.

[0059] The first liquid-refrigerant pipe 311 includes a
sixth section 311f closer to the heat exchanger body 20
than the fifth section 311e. The sixth section 311fextends
from a heat-exchanger-body 20-side end of the fifth sec-
tion 311e to the flow divider 33.
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[0060] The flow divider 33 is formed of aluminum or an
aluminum alloy. A branch pipe 34 formed of aluminum
or an aluminum alloy is fixed to an end of the flow divider
33 adjacent to the heat exchanger body 20 by brazing.

[0061] Inthefirstembodiment, the gas-refrigerantcon-
nection pipe 32 is similar in configuration to the liquid-
refrigerant connection pipe 31.

[0062] In the indoor heat exchanger 15 configured as
described above, the elongation of the second section
311b (first curved portion) of the liquid-refrigerant con-
nection pipe 31 connected to the heat exchanger body
20 through the flow divider 33 (connection portion) is
made greater than or equal to 30%, and the elongation
of the first curved portion of the gas-refrigerant connec-
tion pipe 32 is made greater than or equal to 30%. This
allows the liquid-refrigerant connection pipe 31 and the
gas-refrigerant connection pipe 32 to easily bend during
installation of the indoor unit accommodating the heat
exchanger body 20, thereby increasing work efficiency
during installation.

[0063] Since the liquid-refrigerant connection pipe 31
includes the fourth section 311d (second curved portion)
between the flow divider 33 and the second section 311b,
when bending stress acts on the second section 311b,
the bending stress is partially received by the fourth sec-
tion 311d, so that it is possible to prevent stress concen-
tration on the second section 311b and reduce the risk
of breakage of the second section 311b (the same applies
to the gas-refrigerant connection pipe 32).

[0064] Itis possible to reduce, by making the elonga-
tion of the fourth section 311d of the liquid-refrigerant
connection pipe 31 less than or equal to 20%, a stress
load applied to the heatexchanger body 20 when bending
stress acts on the second section 311b (first curved por-
tion) (the same applies to the gas-refrigerant connection
pipe 32).

[0065] The indoor heat exchanger 15 provids with the
liquid-refrigerant connection pipe 31 and the gas-refrig-
erant connection pipe 32. The liquid-refrigerant connec-
tion pipe 31 and the gas-refrigerant connection pipe 32
includes portions formed of aluminum or aluminum alloy
that are lower in tensile strength than portions formed of
copper, but is particularly effective in increasing work ef-
ficiency.

[0066] Alternatively, the elongation of the second sec-
tion 311b of the liquid-refrigerant connection pipe 31 may
be greater than or equal to 40% (the same applies to the
gas-refrigerant connection pipe 32). This allows the lig-
uid-refrigerant connection pipe 31 and the gas-refriger-
ant connection pipe 32 to easily bend during installation
of the indoor unit accommodating the heat exchanger
body 20, thereby allowing a further increase in work ef-
ficiency during installation.

[0067] The liquid-refrigerant connection pipe 31 and
the gas-refrigerant connection pipe 32 each have an out-
er diameter as small as 9.52 mm (~ 3/8 inches) or less,
thereby making the work of bending the liquid-refrigerant
connection pipe 31 and the gas-refrigerant connection
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pipe 32 easier.

[0068] The indoor unit 1 including the indoor heat ex-
changer 15 and the air conditioner including the indoor
unit 1 allow the liquid-refrigerant connection pipe 31 and
the gas-refrigerant connection pipe 32 to easily bend dur-
ing installation of the indoor unit 1, thereby increasing
work efficiency during installation.

<Method for manufacturing indoor heat exchanger 15>

[0069] Fig. 8 is a flowchart for describing a method for
manufacturing the indoor heat exchanger 15.

[0070] As illustrated in Fig. 8, a bending step S1, an
assembling step S2, and an annealing step S3 are in-
cluded.

[0071] Specifically, the first liquid-refrigerant pipe 311
is bent into a predetermined shape to have the second
section 311b (first curved portion) and the fourth section
311d (second curved portion) (bending step S1).
[0072] Next, the first liquid-refrigerant pipe 311 thus
bent, the second liquid-refrigerant pipe 312, the third lig-
uid-refrigerant pipe 313, and the liquid-refrigerant flare
union 41 are assembled into the liquid-refrigerant con-
nection pipe 31, and the liquid-refrigerant connection
pipe 31, the flow divider 33 (connection portion), and the
branch pipe 34 are assembled into a connection pipe
assembly (assembling step S2).

[0073] Then, the portions of the connection pipe as-
sembly are brazed together and subjected to annealing
treatment by in-furnace brazing (annealing step S3).
[0074] As described above, an end (side remote from
the flow divider 33) of the branch pipe 34 of the connection
pipe assembly subjected to the annealing treatment is
brazed to the heat exchanger body 20.

[0075] The gas-refrigerant connection pipe 32 is also
subjected to the bending step S1, the assembling step
S2, and the annealing step S3 in a similar manner to
complete the indoor heat exchanger 15.

[0076] According to the method for manufacturing the
indoor heat exchanger 15, in the bending step S1, the
second section 311b (first curved portion) of the first lig-
uid-refrigerant connection pipe 311 and the first curved
portion of the first gas-refrigerant connection pipe 321
are reduced in elongation by half due to work hardening
(the same applies to the gas-refrigerant connection pipe
32). The annealing treatment in the annealing step S3
after the bending step S1 makes the second section 311b
ofthe firstliquid-refrigerant connection pipe 311 connect-
ed to the heatexchanger body 20 through the flow divider
33 and the first curved portion of the first gas-refrigerant
connection pipe 321 larger in elongation than before the
annealing step, the annealing treatment allowing the lig-
uid-refrigerant connection pipe 31 and the gas-refriger-
ant connection pipe 32 to easily bend during installation
of the indoor unit 1 accommodating the heat exchanger
body 20, thereby increasing work efficiency during instal-
lation.

[0077] In the annealing step S3, performing the an-
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nealing treatment by in-furnace brazing allows each por-
tion to be subjected to the brazing and the annealing
treatment at the same time, and it is therefore possible
to efficiently perform the brazing and the annealing treat-
ment.

[0078] In the air conditioner of the first embodiment,
one indoor unit 1 is connected to one outdoor unit 2, or
alternatively, a plurality of indoor units 1 may be connect-
ed. In other words, the above-described air conditioner
is of a pair-type, or alternatively, the air conditioner may
be of a multi-type.

[0079] The first liquid-refrigerant pipe 311 and the first
gas-refrigerant pipe 321 are formed of aluminum or an
aluminum alloy in the first embodiment, or alternatively,
may be formed of metal other than aluminum and an
aluminum alloy.

[0080] The second liquid-refrigerant pipe 312 and the
second gas-refrigerant pipe 322 are formed of copper or
a copper alloy in the first embodiment, or alternatively,
may be formed of metal other than copper or a copper
alloy.

[0081] The flow divider 33 and the branch pipe 34 are
interposed between the heat transfer tubes 202 of the
heatexchanger body 20 and the one end of the firstliquid-
refrigerant pipe 311 in the liquid-refrigerant connection
pipe 31 in the first embodiment, or alternatively, the one
end of the first liquid-refrigerant pipe 311 may be directly
connected to the heat transfer tubes 202 of the heat ex-
changer body 20 with neither the flow divider 33 nor the
branch pipe 34 interposed (the same applies to the gas-
refrigerant connection pipe 32).

[0082] The flow divider 33 that divides one refrigerant
flow into two refrigerant flows is used in the first embod-
iment, or alternatively, a flow divider that divides one re-
frigerant flow into three or more refrigerant flows may be
used.

[Second embodiment]

[0083] Fig. 9is a front view of a liquid-refrigerant con-
nection pipe 31 of an indoor heat exchanger 1015 of a
second embodiment of the present disclosure and a pe-
ripheral portion of the liquid-refrigerant connection pipe
31. The indoor heat exchanger 1015 of the second em-
bodiment is similar in configuration to the indoor heat
exchanger 15 of the first embodiment except that a tu-
bular member 61 covering the waterproof tube 51 is pro-
vided.

[0084] The tubular member 61 illustrated in Fig. 9 is
formed of a heat insulating material (for example, foamed
polyester). The tubular member 61 covers the first liquid-
refrigerant pipe 311 from the upper end of the first section
311a to a tip of the liquid refrigerant union 41.

[0085] Although notillustrated, most of the gas-refrig-
erant connection pipe 32 isinserted into the tubular mem-
ber 61 in a manner similar to the liquid-refrigerant con-
nection pipe 31. Therefore, the tubular member 61 has
an inner diameter set larger than a sum of an outer di-
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ameter of the liquid-refrigerant connection pipe 31 and
an outer diameter of the gas-refrigerant connection pipe
32.

[0086] In the indoor heat exchanger 1015 configured
as described above, since the tubular member 61 covers
the waterproof tube 51, liquid such as dew condensation
water is prevented from adhering to the covering member
or the waterproof tube 51.

[0087] Covering the second section 311b of the first
liquid-refrigerant connection pipe 311 with the tubular
member 61 allows a reduction in bending stress applied
to the second section 311b (the same applies to the gas-
refrigerant connection pipe 32).

[0088] The foregoing description concerns specific
embodiments of the present disclosure; however, the
present disclosure is not limited to the first and second
embodiments, and various modifications and variations
may be made within the scope of the present disclosure.

REFERENCE SIGNS LIST

[0089]

1 indoor unit

15,1015 indoor heat exchanger

20 heat exchanger body

31 liquid-refrigerant connection pipe (connec-
tion pipe)

32 gas-refrigerant connection pipe (connection
pipe)

33 flow divider (connection portion)

34 branch pipe

41 liquid-refrigerant flare union

42 gas-refrigerant flare union

51 waterproof tube

61 tubular member

201 heat exchange portion

202 heat transfer tube

311 first liquid-refrigerant pipe

311a first section

311b second section (first curved portion)

311c third section

311d fourth section (second curved portion)

311e fifth section

311f sixth section

312 second liquid-refrigerant pipe

313 third liquid-refrigerant pipe

321 first gas-refrigerant pipe

322 second gas-refrigerant pipe

Claims

1. Anindoor heat exchanger (15) comprising:

a heat exchanger body (20); and
aconnection pipe (31, 32) connected to the heat
exchanger body (20) through a connection por-
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tion (33),

wherein

the connection pipe (31, 32) includes a first
curved portion (311b) with an elongation of 30%
or greater.

2. The indoor heat exchanger (15) according to claim
1, wherein
the connection pipe (31, 32) includes a second
curved portion (311d) between the connection por-
tion (33) and the first curved portion (311b).

3. The indoor heat exchanger (15) according to claim
2, wherein
the second curved portion (311d) has an elongation
of 20% or less.

4. The indoor heat exchanger (15) according to any
one of claims 1 to 3, further comprising a tubular
member (61) covering thefirst curved portion (311b).

5. The indoor heat exchanger (15) according to any
one of claims 1 to 4, wherein
the connection pipe (31, 32) is a pipe formed of alu-
minum or an aluminum alloy.

6. The indoor heat exchanger (15) according to any
one of claims 1 to 5, wherein
the first curved portion (311b) has an elongation of
40% or greater.

7. The indoor heat exchanger (15) according to any
one of claims 1 to 6, wherein
the connection pipe (31, 32) has an outer diameter
of 9.52 mm or less.

8. An indoor unit (1) comprising an indoor heat ex-
changer (15) according to any one of claims 1 to 7.

9. An air conditioner comprising an indoor unit (1) ac-
cording to claim 8.

10. Amethod for manufacturing anindoor heatexchang-
er (15) including a heat exchanger body (20) and a
connection pipe (31, 32) connected to the heat ex-
changer body (20) through a connection portion (33),
the method comprising:

a bending step (S1) of bending the connection
pipe (31, 32) to form a first curved portion (311b)
in the connection pipe (31, 32); and

an annealing step (S3) of performing annealing
treatment on the first curved portion (311b) after
the bending step (S1) to make the first curved
portion (311b) larger in elongation than before
the annealing treatment.

11. The method for manufacturing an indoor heat ex-
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changer according to claim 10, wherein
in the annealing step (S3), the annealing treatment
is performed by in-furnace brazing.
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Fig. 1
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Fig. 2
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Fig. 7
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Fig. 8
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