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(57) A heat exchanger includes: a first heat transfer
tube that has a flow passage through which refrigerant
flows, the flow passage being located in the first heat
transfer tube; a second heat transfer tube that has a flow
passage through which refrigerant flows, the flow pas-
sage being located in the second heat transfer tube; and
a header connected to an end of the first heat transfer
tube in a tube axial direction and an end of the second
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heat transfer tube in the tube axial direction. The header
includes a main body that allows refrigerant to flow be-
tween the first heat transfer tube and a refrigerant pipe
through which refrigerant flows and between the second
heat transfer tube and the refrigerant pipe, and an inser-
tion portion shaped in a plate and that has a first opening.
The first heat transfer tube and the second heat transfer
tube are inserted in the first opening.
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Description
Technical Field

[0001] The present disclosure relates to a heat ex-
changerincluding a header, and an outdoor unitincluding
the heat exchanger.

Background Art

[0002] Reductions in the diameters of heat transfer
tubes of heat exchangers have been made to, for exam-
ple, reduce the amounts of refrigerant filled thereinto. In
addition, heat transfer tubes of heat exchangers are
sometimes disposed at small pitches to inhibit impair-
ment in heat exchange performance caused by such re-
ductions in the diameters of the heat transfer tubes. Pat-
ent Literature 1 discloses such a heat exchanger in which
a plurality of fins connecting a plurality of heat transfer
tubes located side by side in an air flow direction are
provided to meander to increase the probability of contact
between airflow and the fins.

Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2018-155481

Summary of Invention
Technical Problem

[0004] When the heat transfer tubes having a reduced
diameter are disposed at a small pitch, it is difficult to
form openings of a header in which the heat transfer
tubes are inserted.

[0005] The present disclosure is made to solve such a
problem and provides a heat exchanger and an outdoor
unit thatimprove the formability of an opening of a header
in which heat transfer tubes are inserted.

Solution to Problem

[0006] A heat exchanger according to an embodiment
of the present disclosure includes: a first heat transfer
tube that has a flow passage through which refrigerant
flows, the flow passage being located in the first heat
transfer tube; a second heat transfer tube that has a flow
passage through which refrigerant flows, the flow pas-
sage being located in the second heat transfer tube; and
a header connected to an end of the first heat transfer
tube in a tube axial direction and an end of the second
heat transfer tube in the tube axial direction. The header
includes a main body that allows refrigerant to flow be-
tween the first heat transfer tube and a refrigerant pipe
through which refrigerant flows and between the second
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heat transfer tube and the refrigerant pipe, and an inser-
tion portion shaped in a plate and that has a first opening.
The first heat transfer tube and the second heat transfer
tube are inserted in the first opening. Advantageous Ef-
fects of Invention

[0007] Inthe heat exchanger according to the embod-
iment and an outdoor unit according to another embod-
iment of the present disclosure, the first heat transfer
tube and the second heat transfer tube are inserted in
the first opening provided in the insertion portion of the
header. That is, the first opening of the insertion portion
is formed to be larger than that in a case in which one
heat transfer tube is inserted. Accordingly, the heat ex-
changer and the outdoor unit enable an improvement in
the formability of the opening of the header in which the
heat transfer tubes are inserted. Brief Description of
Drawings

[0008]

[Fig. 1] Fig. 1 is a circuit diagram illustrating a refrig-
eration cycle apparatus according to Embodiment 1.
[Fig. 2] Fig. 2 is a front view illustrating an outdoor
heat exchanger 7 according to Embodiment 1.
[Fig. 3] Fig. 3 is a side view illustrating the outdoor
heat exchanger 7 according to Embodiment 1.
[Fig. 4] Fig. 4 is a perspective view illustrating the
outdoor heat exchanger 7 according to Embodiment
1.

[Fig. 5] Fig. 5 is a front view illustrating the outdoor
heat exchanger 7 according to Embodiment 1.
[Fig. 6] Fig. 6 is a top view illustrating a first header
21 according to Embodiment 1.

[Fig. 7] Fig. 7 is a sectional view illustrating the out-
door heat exchanger 7 according to Embodiment 1.
[Fig. 8] Fig. 8 is a front view illustrating an outdoor
heat exchanger 7A according to a first modification
example of Embodiment 1.

[Fig. 9] Fig. 9 is a side view illustrating the outdoor
heat exchanger 7A according to the first modification
example of Embodiment 1.

[Fig. 10] Fig. 10 is a front view illustrating an outdoor
heat exchanger 7B according to a second modifica-
tion example of Embodiment 1.

[Fig. 11] Fig. 11 is a side view illustrating the outdoor
heat exchanger 7B according to the second modifi-
cation example of Embodiment 1.

[Fig. 12] Fig. 12 is a front view illustrating an outdoor
heat exchanger 107 according to Embodiment 2.
[Fig. 13] Fig. 13 is a side view illustrating the outdoor
heat exchanger 107 according to Embodiment 2.
[Fig. 14] Fig. 14 is a perspective view illustrating the
outdoor heat exchanger 107 according to Embodi-
ment 2.

[Fig. 15] Fig. 15is a front view illustrating the outdoor
heat exchanger 107 according to Embodiment 2.
[Fig. 16] Fig. 16 is a schematic view illustrating an
insertion portion 41 according to Embodiment 2.
[Fig. 17] Fig. 17 is a schematic view illustrating an



3 EP 4 354 069 A1 4

auxiliary insertion portion 51 according to Embodi-
ment 2.

[Fig. 18] Fig. 18 is a schematic view illustrating the
insertion portion 41 and the auxiliary insertion portion
51 according to Embodiment 2.

[Fig. 19] Fig. 19 is a sectional view illustrating the
outdoor heat exchanger 107 according to Embodi-
ment 2.

[Fig. 20] Fig. 20 is a front view illustrating an outdoor
heat exchanger 107A according to a first modifica-
tion example of Embodiment 2.

[Fig. 21] Fig. 21 is a sectional view of the outdoor
heat exchanger 107A according to the first modifi-
cation example of Embodiment 2.

[Fig. 22] Fig. 22 is a schematic view illustrating the
insertion portion 41 according to the first modification
example of Embodiment 2.

[Fig. 23] Fig. 23 is a schematic view illustrating the
auxiliary insertion portion 51 according to the first
modification example of Embodiment 2.

[Fig. 24] Fig. 24 is a schematic view illustrating the
insertion portion 41 and the auxiliary insertion portion
51 according to the first modification example of Em-
bodiment 2.

[Fig. 25] Fig. 25 is a sectional view illustrating the
outdoor heat exchanger 107A according to the first
modification example of Embodiment 2.

[Fig. 26] Fig. 26 is a schematic view illustrating the
insertion portion 41 according to a second modifica-
tion example of Embodiment 2.

[Fig. 27] Fig. 27 is a schematic view illustrating the
insertion portion 41 and the auxiliary insertion portion
51 according to the second modification example of
Embodiment 2.

[Fig. 28] Fig. 28 is a schematic view illustrating the
insertion portion 41 according to a third modification
example of Embodiment 2.

[Fig. 29] Fig. 29 is a schematic view illustrating the
auxiliary insertion portion 51 according to the third
modification example of Embodiment 2.

[Fig. 30] Fig. 30 is a sectional view illustrating an
outdoor heat exchanger 107B according to a fourth
modification example of Embodiment 2.

[Fig. 31] Fig. 31 is a sectional view illustrating an
outdoor heat exchanger 107C according to a fifth
modification example of Embodiment 2.

[Fig. 32] Fig. 32 is a sectional view illustrating an
outdoor heat exchanger 107D according to a sixth
modification example of Embodiment 2.

[Fig. 33] Fig. 33 is a front view illustrating an outdoor
heat exchanger 207 according to Embodiment 3.
[Fig. 34] Fig. 34 is a schematic view illustrating the
insertion portion 41 according to Embodiment 3.
[Fig. 35] Fig. 35 is a schematic view illustrating the
auxiliary insertion portion 51 according to Embodi-
ment 3.

[Fig. 36] Fig. 36 is a schematic view illustrating the
insertion portion 41 and the auxiliary insertion portion
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51 according to Embodiment 3.

[Fig. 37] Fig. 37 is a sectional view illustrating the
outdoor heat exchanger 207 according to Embodi-
ment 3.

[Fig. 38] Fig. 38 is a front view illustrating an outdoor
heat exchanger 207A according to a first modifica-
tion example of Embodiment 3.

[Fig. 39] Fig. 39 is a sectional view illustrating the
outdoor heat exchanger 207A according to the first
modification example of Embodiment 3.

[Fig. 40] Fig. 40 is a sectional view illustrating an
outdoor heat exchanger 207B according to a second
modification example of Embodiment 3.

[Fig. 41] Fig. 41 is a sectional view illustrating an
outdoor heat exchanger 207C according to a third
modification example of Embodiment 3.

Description of Embodiments
Embodiment 1

[0009] Anoutdoorheatexchanger7 and arefrigeration
cycle apparatus 1 according to Embodiment 1 will be
described below with reference to drawings. Fig. 1 is a
circuit diagram illustrating the refrigeration cycle appara-
tus 1 according to Embodiment 1. As illustrated in Fig.
1, the refrigeration cycle apparatus 1 includes an outdoor
unit 2 and an indoor unit 3.

[0010] As illustrated in Fig. 1, the outdoor unit 2 in-
cludes a compressor 5, a flow switching valve 6, the out-
door heat exchanger 7, an outdoor fan 8, and an expan-
sion valve 9. The indoor unit 3 includes the outdoor heat
exchanger 7 and the outdoor fan 8. The flow switching
valve 6, the outdoor heat exchanger 7, the expansion
valve 9, and the outdoor heat exchanger 7 are connected
by refrigerant pipes to form a refrigerant circuit.

[0011] The compressor 5 suctions low-temperature,
low-pressure refrigerant, compresses the suctioned re-
frigerant into high-temperature, high-pressure refriger-
ant, and discharges the high-temperature, high-pressure
refrigerant. The flow switching valve 6, which is config-
ured to switch directions in which refrigerant flows in the
refrigerant circuit, is, for example, a four-way valve. The
outdoor heat exchanger 7 exchanges heat between re-
frigerant and outdoor air. The outdoor heat exchanger 7
functions as a condenser in a cooling operation and func-
tions as an evaporator in a heating operation. The out-
door fan 8 is a device configured to send outdoor air to
the outdoor heat exchanger 7. The expansion valve 9,
which is configured to decompress and expand refriger-
ant, is, for example, an electronic expansion valve.
[0012] An indoor heat exchanger 10 exchanges heat
between refrigerant and indoor air. The indoor heat ex-
changer 10 functions as an evaporator in the cooling op-
eration and functions as a condenser in the heating op-
eration. An indoor fan 11, which is a device configured
to send indoor air to the indoor heat exchanger 10, is, for
example, a cross flow fan.
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(Cooling Operation)

[0013] Here, the operation of the refrigeration cycle ap-
paratus 1 is described. First, the cooling operation is de-
scribed. The refrigeration cycle apparatus 1 performs the
cooling operation by switching the flow switching valve
6 to connect the outdoor heat exchanger 7 and the dis-
charge side of the compressor 5. In the cooling operation,
refrigerant suctioned into the compressor 5 is com-
pressed into high-temperature, high-pressure gas refrig-
erant by the compressor 5, and the high-temperature,
high-pressure gas refrigerant is discharged. The high-
temperature, high-pressure gas refrigerant discharged
from the compressor 5 passes through the flow switching
valve 6 and flows into the outdoor heat exchanger 7 func-
tioning as a condenser. The refrigerant that has flowed
into the outdoor heat exchanger 7 is condensed and lig-
uified by being subjected to heat exchange with outdoor
air sent by the outdoor fan 8. The liquid refrigerant flows
into the expansion valve 9 and is decompressed and ex-
panded into low-temperature, low-pressure two-phase
gas-liquid refrigerant. The two-phase gas-liquid refriger-
ant flows into the indoor heat exchanger 10 functioning
as an evaporator. The refrigerant that has flowed into the
indoor heat exchanger 10 is evaporated and gasified by
being subjected to heat exchange with indoor air sent by
the indoor fan 11. In this case, the indoor air is cooled,
and cooling is performed indoors. Subsequently, the
evaporated low-temperature, low-pressure gas refriger-
ant passes through the flow switching valve 6 and is suc-
tioned into the compressor 5.

(Heating Operation)

[0014] Next, the heating operation is described. The
refrigeration cycle apparatus 1 performs the heating op-
eration by switching the flow switching valve 6 to connect
the indoor heat exchanger 10 and the discharge side of
the compressor 5. In the heating operation, refrigerant
suctioned into the compressor 5 is compressed into high-
temperature, high-pressure gas refrigerant by the com-
pressor 5, and the high-temperature, high-pressure gas
refrigerant is discharged. The high-temperature, high-
pressure gasrefrigerant discharged from the compressor
5 passes through the flow switching valve 6 and flows
into the indoor heat exchanger 10 functioning as a con-
denser. The refrigerant that has flowed into the indoor
heat exchanger 10 is condensed and liquified by being
subjected to heat exchange with indoor air sent by the
indoor fan 11. In this case, the indoor air is heated, and
heating is performed indoors. The liquid refrigerant flows
into the expansion valve 9 and is decompressed and ex-
panded into low-temperature, low-pressure two-phase
gas-liquid refrigerant. The two-phase gas-liquid refriger-
ant flows into the outdoor heat exchanger 7 functioning
as an evaporator. The refrigerant that has flowed into the
outdoor heat exchanger 7 is evaporated and gasified by
being subjected to heat exchange with outdoor air sent
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by the outdoor fan 8. Subsequently, the evaporated low-
temperature, low-pressure gas refrigerant passes
through the flow switching valve 6 and is suctioned into
the compressor 5.

[0015] Fig. 2is afrontview illustrating the outdoor heat
exchanger 7 according to Embodiment 1. Fig. 3 is a side
view illustrating the outdoor heat exchanger 7 according
to Embodiment 1. Fig. 4 is a perspective view illustrating
the outdoor heat exchanger 7 according to Embodiment
1. A white arrow in Fig. 2 represents an air flow. The
outdoor heat exchanger 7 includes a first header 21, a
second header 22, and a plurality of heat transfer tubes.
Hereinafter, as illustrated in Figs. 2 to 4, a first heat trans-
fer tube 23a and a second heat transfer tube 23b may
be described as representatives of the plurality of heat
transfer tubes. The first heat transfer tube 23a is a heat
transfer tube of the plurality of heat transfer tubes includ-
ed in the outdoor heat exchanger 7. The second heat
transfer tube 23b is a heat transfer tube adjacent to the
first heat transfer tube 23a. In addition, the heat transfer
tubes other than the first heat transfer tube 23a and the
second heat transfer tube 23b have a shape similar to
that of the first heat transfer tube 23a and the second
heat transfer tube 23b.

[0016] In addition, the following description is given by
using directions such as an up-down direction (Y-axis
direction in each figure), a left-right direction (X-axis di-
rection in each figure), and a front-rear direction (Z-axis
direction in each figure). These directions are based on
the case in which the outdoor heat exchanger 7 is dis-
posed such that the firstheader 21 is located on the lower
side of the outdoor heat exchanger 7, that the second
header 22 is located on the upper side of the outdoor
heat exchanger 7, and that the longitudinal direction of
each of the first header 21 and the second header 22 is
the left-right direction. The orientation in which the out-
door heat exchanger 7 is disposed is not limited to the
above orientation.

[0017] The first header 21 is provided in a lower part
of the outdoor heat exchanger 7. The lower end of each
of the plurality of heat transfer tubes is inserted in the top
of the first header 21. An outflow pipe 25 is connected to
a side of the first header 21. The outflow pipe 25 is one
of the refrigerant pipes, and refrigerant that has flowed
out from the outdoor heat exchanger 7 flows through the
outflow pipe 25. Refrigerant flows from the plurality of
heat transfer tubes collectin the first header 21 and enter
the outflow pipe 25.

[0018] The second header 22 is provided in an upper
part of the outdoor heat exchanger 7. The upper end of
each of the plurality of heat transfer tubes is inserted in
the bottom of the second header 22. An inflow pipe 24
is connected to a side of the second header 22. The inflow
pipe 24 is one of the refrigerant pipes, and refrigerant to
flow into the outdoor heat exchanger 7 flows through the
inflow pipe 24. The second header 22 distributes, to the
plurality of heat transfer tubes, refrigerant that has flowed
out from the inflow pipe 24.
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[0019] Each of the plurality of heat transfer tubes has
a flow passage through which refrigerant flows, the flow
passage being located in each of the plurality of heat
transfer tubes. The ends of each of the plurality of heat
transfer tubes in the tube axial direction, that is, the up-
down direction, are connected to the respective headers.
In Embodiment 1, a flat tube is used as the heat transfer
tube. The flat tube has one or a plurality of flow passages,
the one or a plurality of flow passages being located in
the flat tube.

[0020] Fig.5is afrontview illustrating the outdoor heat
exchanger 7 according to Embodiment 1. Fig. 5 is an
enlarged view of the vicinity of the first header 21 of the
outdoor heat exchanger 7. The first header 21 includes
a main body 31 and an insertion portion 41. The main
body 31isshapedinaboxwhose topis open. The outflow
pipe 25 is connected to a side of the main body 31. The
insertion portion 41 is shaped in a plate, and the plurality
of heat transfer tubes are inserted in the insertion portion
41. The insertion portion 41 is provided on the main body
31 to cover the top of the main body 31. The main body
31 and the insertion portion 41 may be integrally formed
with each other.

[0021] The insertion portion 41 has a plurality of open-
ings. Fig. 6 is a top view illustrating the first header 21
according to Embodiment 1. Hereinafter, as illustrated in
Fig. 6, afirst opening 42a and a second opening 42b may
be described as representatives of the plurality of open-
ings. The first opening 42a is an opening of the plurality
of openings formed in the insertion portion 41. The sec-
ond opening 42b is an opening adjacent to the first open-
ing 42a. The first opening 42a and the second opening
42b are each shaped in a rectangle. The openings other
than the first opening 42a and the second opening 42b
have a shape similar to that of the first opening 42a and
the second opening 42b.

[0022] The insertion portion 41 includes a plurality of
partition portions, each of the partition portions partition-
ing off two openings. Hereinafter, as illustrated in Fig. 6,
a first partition portion 43a between the first opening 42a
and the second opening 42b may be described as a rep-
resentative of the plurality of partition portions. The par-
tition portions other than the first partition portion 43a
have a shape similar to that of the first partition portion
43a. The parts represented by dashed lines in Fig. 6 each
represent a region in which one heat transfer tube is in-
serted. That is, two heat transfer tubes are inserted in
each of the openings of the insertion portion 41.

[0023] Fig. 7 is a sectional view illustrating the outdoor
heat exchanger 7 according to Embodiment 1. Fig. 7 cor-
responds to a section taken along A-A in Fig. 5. Asiillus-
trated in Fig. 7, the first heat transfer tube 23a and the
second heat transfer tube 23b are inserted in the first
opening 42a of the insertion portion 41. The first heat
transfer tube 23a and the second heat transfer tube 23b
are provided to be in close contact with each other. That
is, the width of the first opening 42a, that is, the length
of the first opening 42a in the left-right direction, is sub-
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stantially equal to the sum of the width of the first heat
transfer tube 23a and the width of the second heat trans-
fer tube 23b. In addition, the gap between the first open-
ing 42a and the second opening 42b, that is, the width
of the first partition portion 43a, is wider than that in a
case in which one heat transfer tube is inserted in one
opening.

[0024] As described above, in the outdoor heat ex-
changer 7 in Embodiment 1, the first heat transfer tube
23a and the second heat transfer tube 23b are inserted
in the first opening 42a provided in the insertion portion
41 of the first header 21. That is, the first opening 42a of
the insertion portion 41 is formed to be larger than that
in a case in which one heat transfer tube is inserted.
Accordingly, the outdoor heat exchanger 7 enables an
improvement in the formability of the openings of the first
header 21 in which the heat transfer tubes are inserted.
[0025] In addition, according to Embodiment 1, each
of the gaps between the plurality of openings is wider
than that in a case in which one heat transfer tube is
inserted in one opening. Accordingly, the outdoor heat
exchanger 7 enables a further improvement in the form-
ability of the openings of the first header 21 in which the
heat transfer tubes are inserted. In addition, an improve-
ment in the formability of the openings in which the heat
transfer tubes are inserted enables, when the outdoor
heat exchanger 7 is manufactured, achievement of var-
ious effects such as an improvement in operation effi-
ciency, a reduction in the time for the manufacture, and
a cost reduction.

(First Modification Example of Embodiment 1)

[0026] Fig. 8 is a front view illustrating an outdoor heat
exchanger 7A according to a first modification example
of Embodiment 1. Fig. 9 is a side view illustrating the
outdoor heat exchanger 7A according to the first modifi-
cation example of Embodiment 1. As illustrated in Figs.
8 and 9, the plurality of heat transfer tubes each include
bent portions 71. The bent portions 71 are provided in
the vicinity of the first header 21 and the vicinity of the
second header 22. Each bent portion 71 of the first heat
transfer tube 23a and each bent portion 71 of the second
heat transfer tube 23b are bent toward opposite sides in
the left-right direction. The first heat transfer tube 23a
and the second heat transfer tube 23b are disposed such
that parts of the bent portions 71 thereof closer to the
first header 21 are in close contact with each other and
that parts of the bent portions 71 thereof closer to the
second header 22 are in close contact with each other.
In addition, a gap is formed between the bent portions
71 closer to the first header and the bent portions 71
closer to the second header 22 of the parts, exposed
from the first header 21 and the second header 22, of
the first heat transfer tube 23a and the second heat trans-
fer tube 23b. Thus, air flows between the first heat trans-
fer tube 23a and the second heat transfer tube 23b.

[0027] As described in the first modification example
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of Embodiment 1, the bent portions 71 are formed, and
the heat transfer tubes are thus disposed substantially
at a small pitch, thus enabling an improvement in heat
exchange performance.

(Second Modification Example of Embodiment 1)

[0028] Fig.10is afrontview illustrating an outdoor heat
exchanger 7B according to a second modification exam-
ple of Embodiment 1. Fig. 11 is a side view illustrating
the outdoor heat exchanger 7B according to the second
modification example of Embodiment 1. As illustrated in
Figs. 10 and 11, the bent portions 71 of the heat transfer
tubes are inclined relative to the up-down direction, that
is, the tube axial direction. The bent portions 71 of the
heat transfer tubes closer to the first header 21 are in-
clined upward from the upstream side toward the down-
stream side in the direction in which air is sent from the
outdoor fan 8, that is, from the front side toward the rear
side. The bent portions 71 of the heat transfer tubes clos-
er to the second header 22 are inclined downward from
the upstream side toward the downstream side in the
direction in which air is sent from the outdoor fan 8.
[0029] When the refrigeration cycle apparatus 1 oper-
ates under low outdoor temperature conditions, frost may
form on the parts where the bent portions 71 of the first
heat transfer tube 23a and the bent portions 71 of the
second heat transfer tube 23b are in contact with each
other. In the second modification example of Embodi-
ment 1, the bent portions 71 are inclined relative to the
tube axial direction, thus inhibiting water generated when
frost is melted from remaining thereon. Water generated
by melting frost is inhibited from remaining, thus enabling
inhibition of refreezing of the water generated by melting
frost and of impairment in heat exchange performance
due to the refreezing.

[0030] In particular, the bent portions 71 of the heat
transfer tubes closer to the second header 22 are inclined
downward from the upstream side toward the down-
stream side in the direction in which air is sent from the
outdoor fan 8. Accordingly, the bent portions 71 of the
heat transfer tubes closer to the second header 22 pro-
mote drainage of water generated by melting frost, thus
further inhibiting refreezing of the water generated by
melting frost and impairment in heat exchange perform-
ance due to the refreezing. The bent portions 71 closer
to the firstheader 21 may reverse inclined directions with
the bent portions 71 closer to the second header 22. Al-
ternatively, all the bent portions 71 closer to the first head-
er21andthebentportions 71 closer to the second header
22 may be formed to be inclined downward from the up-
stream side toward the downstream side in the direction
in which air is sent.

Embodiment 2

[0031] Fig. 12isafrontviewillustrating an outdoor heat
exchanger 107 according to Embodiment 2. Fig. 13 is a
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side view illustrating the outdoor heat exchanger 107 ac-
cording to Embodiment 2. Fig. 14 is a perspective view
illustrating the outdoor heat exchanger 107 according to
Embodiment 2. As illustrated in Figs. 12 to 14, in Embod-
iment 2, the plurality of heat transfer tubes are disposed
with gaps therebetween. In Embodiment 2, the same
parts as those in Embodiment 1 have the same reference
signs and are not described, and description is given with
afocus on the difference between Embodiments 1 and 2.
[0032] Fig. 15 is a front view illustrating the outdoor
heat exchanger 107 according to Embodiment 2. Fig. 15
is an enlarged view of the vicinity of the first header 21
of the outdoor heat exchanger 107. As illustrated in Fig.
15, the header in Embodiment 2 includes an auxiliary
insertion portion 51 between the insertion portion 41 and
the main body 31. The auxiliary insertion portion 51 is
shaped in a plate and is provided on the main body 31
to cover the top of the main body 31. The insertion portion
41 overlaps and is joined to the top of the auxiliary inser-
tion portion 51. The main body 31 and the auxiliary in-
sertion portion 51 may be integrally formed with each
other.

[0033] Fig. 16 is a schematic view illustrating the in-
sertion portion 41 according to Embodiment 2. As illus-
trated in Fig. 16, the insertion portion 41 is shaped in a
plate and has a plurality of openings. The insertion portion
41 is smaller in width than the auxiliary insertion portion
51. In addition, the insertion portion 41 is smaller in width
than the insertion portion 41 in Embodiment 1.

[0034] Fig. 17 is a schematic view illustrating the aux-
iliary insertion portion 51 according to Embodiment 2.
The auxiliary insertion portion 51 has a plurality of aux-
iliary openings. Hereinafter, as illustrated in Fig. 17, a
first auxiliary opening 52a and a second auxiliary opening
52b may be described as representatives of the plurality
of auxiliary openings. The first auxiliary opening 52a is
an auxiliary opening of the plurality of auxiliary openings
formed in the auxiliary insertion portion 51. The second
auxiliary opening 52b is an auxiliary opening adjacent to
the first auxiliary opening 52a. The first auxiliary opening
52a and the second auxiliary opening 52b are each
shaped in a rectangle. The openings other than the first
auxiliary opening 52a and the second auxiliary opening
52b have a shape similar to that of the first auxiliary open-
ing 52a and the second auxiliary opening 52b.

[0035] The auxiliary insertion portion 51 includes a plu-
rality of auxiliary partition portions, each of the auxiliary
partition portions partitioning off two auxiliary openings.
Hereinafter, a first auxiliary partition portion 53a between
the first auxiliary opening 52a and the second auxiliary
opening 52b may be described as a representative of the
plurality of auxiliary partition portions. The partition por-
tions other than the first auxiliary partition portion 53a
have a shape similar to that of the first auxiliary partition
portion 53a.

[0036] Fig. 18 is a schematic view illustrating the in-
sertion portion 41 and the auxiliary insertion portion 51
according to Embodiment 2. In Fig. 18, the insertion por-
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tion 41 and the auxiliary insertion portion 51 are hatched
for convenience of description. As illustrated in Fig. 18,
when viewed in the tube axial direction, the first opening
42aof the insertion portion 41 is partitioned into two parts
with the first auxiliary partition portion 53a of the auxiliary
insertion portion 51. In addition, the second auxiliary
opening 52b of the auxiliary insertion portion 51 is parti-
tioned into two parts with the first partition portion 43a of
the insertion portion 41.

[0037] The plurality of openings of the insertion portion
41 and the plurality of auxiliary openings of the auxiliary
insertion portion 51 have the same shape. The width of
the first opening 42a of the insertion portion 41 is sub-
stantially equal to the sum of the width of two heat transfer
tubes and the width of the first auxiliary partition portion
53a. In addition, the width of the second auxiliary opening
52b is substantially equal to the sum of the width of two
heat transfer tubes and the width of the first partition por-
tion 43a of the insertion portion 41. The length of each
of the first opening 42a and the first auxiliary opening 52a
in the front-rear direction is substantially equal to the
length of a heat transfer tube in the front-rear direction.
[0038] Fig. 19isasectional view illustrating the outdoor
heat exchanger 107 according to Embodiment 2. Fig. 19
illustrates a section of the outdoor heat exchanger 107
corresponding to a section taken along B-B in Fig. 13.
As illustrated in Fig. 19, the first heat transfer tube 23a
is inserted in the first opening 42a of the insertion portion
41 and the first auxiliary opening 52a of the auxiliary in-
sertion portion 51. The second heat transfer tube 23b is
inserted in the first opening 42a of the insertion portion
41 and the second opening 42b of the auxiliary insertion
portion 51. That is, the first heat transfer tube 23a is in-
serted in one of the two parts into which the first opening
42a of the insertion portion 41 is partitioned with the first
auxiliary partition portion 53a. In addition, the second
heat transfer tube 23b is inserted in the other of the two
parts into which the first opening 42a of the insertion por-
tion 41 is partitioned with the first auxiliary partition portion
53a. That is, also in Embodiment 2, the first heat transfer
tube 23a and the second heat transfer tube 23b are in-
serted in the first opening 42a of the insertion portion 41.
[0039] As described above, in the outdoor heat ex-
changer 107 in Embodiment 2, the first heat transfer tube
23a and the second heat transfer tube 23b are inserted
in the first opening 42a provided in the insertion portion
41 of the first header 21. That is, the first opening 42a of
the insertion portion 41 is formed to be larger than that
in a case in which one heat transfer tube is inserted.
Accordingly, the outdoor heat exchanger 107 in Embod-
iment 2 also enables an improvement in the formability
of the openings of the first header 21 in which the heat
transfer tubes are inserted.

(First Modification Example of Embodiment 2)

[0040] Fig.20is afrontviewillustrating an outdoor heat
exchanger 107A according to a first modification example
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of Embodiment 2. Fig. 20 is an enlarged view of the vi-
cinity of the first header 21 of the outdoor heat exchanger
107A. Fig. 21 is a sectional view of the outdoor heat ex-
changer 107A according to the first modification example
of Embodiment 2. Fig. 21 corresponds to a section taken
along C-C in Fig. 20. As illustrated in Fig. 21, in the first
modification example of Embodiment 2, circular tubes
are used as the heat transfer tubes.

[0041] Fig. 22 is a schematic view illustrating the in-
sertion portion 41 according to the first modification ex-
ample of Embodiment 2. As illustrated in Fig. 22, the
openings, at respective ends in the direction in which the
plurality of openings are disposed, of the plurality of open-
ings of the insertion portion 41 are each shapedinacircle,
and the openings other than the openings at the respec-
tive ends in the direction in which the plurality of openings
are disposed are each shaped in a rounded rectangle.
[0042] Fig. 23 is a schematic view illustrating the aux-
iliary insertion portion 51 according to the first modifica-
tion example of Embodiment 2. As illustrated in Fig. 23,
the plurality of openings are each shaped in the same
rounded rectangle.

[0043] Fig. 24 is a schematic view illustrating the in-
sertion portion 41 and the auxiliary insertion portion 51
according to the first modification example of Embodi-
ment 2. As illustrated in Fig. 24, when viewed in the tube
axial direction, the first opening 42a of the insertion por-
tion 41 is partitioned into two parts with the first auxiliary
partition portion 53a of the auxiliary insertion portion 51.
In addition, the second auxiliary opening 52b of the aux-
iliary insertion portion 51 is partitioned into two parts with
the first partition portion 43a of the insertion portion 41.
[0044] The largest width of the first opening 42a of the
insertion portion 41 is substantially equal to the sum of
the outer diameter of two heat transfer tubes and the
smallest width of the first auxiliary partition portion 53a.
In addition, the largest width of the second auxiliary open-
ing 52b is substantially equal to the sum of the outer
diameter oftwo heattransfer tubes and the smallest width
of the first partition portion 43a of the insertion portion
41. The length of each of the rounded rectangular open-
ings of the insertion portion 41 in the front-rear direction
is substantially equal to the length of a heat transfer tube
in the front-rear direction. The diameter of each of the
circular openings of the insertion portion 41 is substan-
tially equal to the outer diameter of a heat transfer tube.
The length of each of the auxiliary openings of the aux-
iliary insertion portion 51 in the front-rear direction is sub-
stantially equal to the length of a heat transfer tube in the
front-rear direction.

[0045] Fig.25isasectionalview illustrating the outdoor
heat exchanger 107A according to the first modification
example of Embodiment 2. As illustrated in Fig. 25, the
first heat transfer tube 23a is inserted in the first opening
42a of the insertion portion 41 and the first auxiliary open-
ing 52a of the auxiliary insertion portion 51. The second
heat transfer tube 23b is inserted in the first opening 42a
of the insertion portion 41 and the second opening 42b
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of the auxiliary insertion portion 51. That is, as described
in the first modification example of Embodiment 2, even
when circular tubes are used as the heat transfer tubes,
the first heat transfer tube 23a and the second heat trans-
fer tube 23b are inserted in the first opening 42a of the
insertion portion 41.

[0046] As described above, the openings of the inser-
tion portion 41 and the auxiliary openings of the auxiliary
insertion portion 51 are combined to change in shape to
fit the circular tubes, and the first heat transfer tube 23a
and the second heat transfer tube 23b that are the circular
tubes are thus also inserted in the first opening 42a pro-
vided in the insertion portion 41 of the first header 21. As
a result, it is possible to improve the formability of the
openings of the insertion portion 41.

(Second Modification Example of Embodiment 2)

[0047] Fig. 26 is a schematic view illustrating the in-
sertion portion 41 according to a second modification ex-
ample of Embodiment 2. As illustrated in Fig. 26, the in-
sertion portion 41 has a dummy opening 44. The dummy
opening 44 is formed side by side with the first opening
42a of the insertion portion 41. The dummy opening 44
is smaller in width than the first opening 42a of the inser-
tion portion 41 and is substantially equal in width to a flat
tube. The auxiliary insertion portion 51 has the same
shape as that in Embodiment 2 and is thus not illustrated
and described.

[0048] Fig. 27 is a schematic view illustrating the in-
sertion portion 41 and the auxiliary insertion portion 51
according to the second modification example of Embod-
iment 2. As illustrated in Fig. 27, the dummy opening 44
and the first auxiliary opening 52a overlap each other. A
dummy tube is inserted in the dummy opening 44 and
the first auxiliary opening 52a. Thus, it is possible to fa-
cilitate positioning to overlap the insertion portion 41 and
the auxiliary insertion portion 51 by using, for example,
a different component having the same shape as that of
a heat transfer tube. The dummy tube to be inserted in
the dummy opening 44 may be shaped to have no flow
passage through which refrigerant flows and does not
have to be inserted in both the first header 21 and the
second header 22. The shape of the dummy opening 44
may be changed as appropriate to fit the shape of a com-
ponent to be inserted in the dummy opening 44. In addi-
tion, circular tubes may be used as the heat transfer tubes
and the dummy tube.

(Third Modification Example of Embodiment 2)

[0049] Fig. 28 is a schematic view illustrating the in-
sertion portion 41 according to a third modification ex-
ample of Embodiment 2. Fig. 29 is a schematic view il-
lustrating the auxiliary insertion portion 51 according to
the third modification example of Embodiment 2. As il-
lustrated in Fig. 28, the insertion portion 41 has a projec-
tion 72. In addition, as illustrated in Fig. 29, the auxiliary
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insertion portion 51 has a recess 73. The projection 72
of the insertion portion 41 and the recess 73 of the aux-
iliary insertion portion 51 face each other. Thus, it is pos-
sible to facilitate positioning to overlap the insertion por-
tion 41 and the auxiliary insertion portion 51 when the
header is assembled. The insertion portion 41 may have
the recess 73, and the auxiliary insertion portion 51 may
have the projection 72. Circular tubes may be used as
the heat transfer tubes.

(Fourth Modification Example of Embodiment 2)

[0050] Fig. 30is asectional view illustrating an outdoor
heat exchanger 107B according to a fourth modification
example of Embodiment 2. Fig. 30 illustrates a section
of the outdoor heat exchanger 107B corresponding to a
section taken along B-B in Fig. 13. As illustrated in Fig.
30, the numbers of the insertion portions 41 and the aux-
iliary insertion portions 51 provided are two each. Thus,
when the openings and the auxiliary openings are formed
in the insertion portions 41 and the auxiliary insertion
portions 51, itis possible to reduce each thickness there-
of, thus facilitating formation thereof. In addition, when
the insertion portions 41 and the auxiliary insertion por-
tions 51 are manufactured to form the first header 21, it
is possible to increase the thickness of the first header
21,andthefirstheader21isthus resistant to the pressure
of refrigerant that flows in the first header 21. The number
of the insertion portions 41 or the auxiliary insertion por-
tions 51 to be provided may be two. In addition, the
number of the insertion portions 41 or the auxiliary inser-
tion portions 51 to be provided may be three or more.
Alternatively, the numbers of the insertion portions 41
and the auxiliary insertion portions 51 to be provided may
be three or more each.

(Fifth Modification Example of Embodiment 2)

[0051] Fig. 31is asectional view illustrating an outdoor
heat exchanger 107C according to a fifth modification
example of Embodiment 2. Fig. 31 illustrates a section
of the outdoor heat exchanger 107C corresponding to a
section taken along B-B in Fig. 13. As illustrated in Fig.
31, a contact portion 61 is provided between the auxiliary
insertion portion 51 and the main body 31. In addition,
the number of the insertion portions 41 provided is two.
The contact portion 61 is shaped in a plate and has a
plurality of contact openings. The contact portion 61 is
provided on the main body 31 to cover the top of the main
body 31.

[0052] Here, as illustrated in Fig. 31, a first contact
opening 62a and a second contact opening 62b may be
described as representatives of the plurality of contact
openings. The first contact opening 62a is an opening of
the plurality of contact openings formed in the contact
portion 61. The second contact opening 62b is an open-
ing adjacent to the first contact opening 62a. The first
contact opening 62a and the second contact opening 62b
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are each shaped in a rectangle. The openings other than
the first contact opening 62a and the second contact
opening 62b have a shape similar to that of the first con-
tact opening 62a and the second contact opening 62b.
The width of each of the first contact opening 62a and
the second contact opening 62b, that is, the length of
each of the first contact opening 62a and the second
contact opening 62b in the major axis direction, is smaller
than the width of each of the first auxiliary opening 52a
and the second auxiliary opening 52b, that is, the length
of each of the first auxiliary opening 52a and the second
auxiliary opening 52b in the major axis direction. The
length of each of the contact openings in the front-rear
direction is substantially equal to the length of a heat
transfer tube in the front-rear direction.

[0053] The contact portion 61 includes a plurality of
contact partition portions, each of the contact partition
portions partitioning off two openings. Hereinafter, a first
contact partition portion 63a between the first contact
opening 62a and the second contact opening 62b may
be described as arepresentative of the plurality of contact
partition portions. The partition portions other than the
first contact partition portion 63a have a shape similar to
that of the first contact partition portion 63a.

[0054] As illustrated in Fig. 31, the distance between
the center of the first contact opening 62a and the center
ofthe second contact opening 62b is equal to the distance
between the center of the first auxiliary opening 52a and
the center of the second auxiliary opening 52b. That is,
the pitch between the plurality of auxiliary openings is
equal to the pitch between the plurality of contact open-
ings. In addition, as described above, the width of each
of the contact openings is smaller than the width of each
ofthe auxiliary openings. Accordingly, the firstheat trans-
fer tube 23a inserted in the first opening 42a of the inser-
tion portion 41 is inserted also in the first opening 42a of
the auxiliary insertion portion 51. However, the first heat
transfer tube 23a inserted in the first opening 42a of the
insertion portion 41 is notinserted in the first opening 42a
of the contact portion 61 but is in contact with the top of
the contact portion 61. Thus, it is possible to make the
parts of the plurality of heat transfer tubes inserted in the
first header 21 uniform in length. The main body 31 and
the contact portion 61 may be integrally formed with each
other. In addition, circular tubes may be used as the heat
transfer tubes.

(Sixth Modification Example of Embodiment 2)

[0055] Fig.32isa sectional view illustrating an outdoor
heat exchanger 107D according to a sixth modification
example of Embodiment 2. Fig. 32 illustrates a section
of the outdoor heat exchanger 107D corresponding to a
section taken along B-B in Fig. 13. Fig. 32 illustrates the
case in which circular tubes are used as the heat transfer
tubes and in which the numbers of the insertion portions
41 and the auxiliary insertion portions 51 provided are
two each. Thatis, the sixth modification example of Em-
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bodiment 2 corresponds to the configuration in which the
first modification example of Embodiment 2 and the
fourth modification example of Embodiment 2 are com-
bined. Thus, even in the case of the heat transfer tubes
being circular tubes, when the openings and the auxiliary
openings are formed in the insertion portions 41 and the
auxiliary insertion portions 51, it is possible to reduce
each thickness thereof, thus facilitating formation there-
of. In addition, when the insertion portions 41 and the
auxiliary insertion portions 51 are manufactured to form
the firstheader 21, itis possible to increase the thickness
of the first header 21, and the first header 21 is thus re-
sistant to the pressure of refrigerant that flows in the first
header 21.

Embodiment 3

[0056] Fig.33isafrontview illustratingan outdoor heat
exchanger 207 according to Embodiment 3. As illustrated
in Fig. 33, Embodiment 3 corresponds to the configura-
tion in which Embodiment 1 and Embodiment 2 are com-
bined.

[0057] Fig. 34 is a schematic view illustrating the in-
sertion portion 41 according to Embodiment 3. As illus-
trated in Fig. 34, the insertion portion 41 is shaped in a
plate and has a plurality of openings.

[0058] Fig. 35 is a schematic view illustrating the aux-
iliary insertion portion 51 according to Embodiment 3. As
illustrated in Fig. 35, the auxiliary insertion portion 51 is
shapedin a plate and has a plurality of auxiliary openings.
[0059] Fig. 36 is a schematic view illustrating the in-
sertion portion 41 and the auxiliary insertion portion 51
according to Embodiment 3. In Fig. 36, the insertion por-
tion 41 and the auxiliary insertion portion 51 are hatched
for convenience of description. As illustrated in Fig. 36,
when viewed in the tube axial direction, the first opening
42a of the insertion portion 41 is partitioned into two parts
with the first auxiliary partition portion 53a of the auxiliary
insertion portion 51. In addition, the second auxiliary
opening 52b of the auxiliary insertion portion 51 is parti-
tioned into two parts with the first partition portion 43a of
the insertion portion 41.

[0060] The plurality of openings of the insertion portion
41 and the plurality of auxiliary openings of the auxiliary
insertion portion 51 have the same shape. The width of
the first opening 42a is substantially equal to the sum of
the width of four heat transfer tubes and the width of the
first auxiliary partition portion 53a of the auxiliary insertion
portion 51. The width of the second auxiliary opening 52b
is substantially equal to the sum of the width of four heat
transfer tubes and the width of the first partition portion
43a of the insertion portion 41. The length of each of the
first opening 42a and the first auxiliary opening 52a in
the front-rear direction is substantially equal to the length
of a heat transfer tube in the front-rear direction.

[0061] Fig.37isasectionalview illustrating the outdoor
heat exchanger 207 according to Embodiment 3. Fig. 37
illustrates a section of the outdoor heat exchanger 207
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corresponding to a section taken along B-B in Fig. 13.
As illustrated in Fig. 37, the first heat transfer tube 23a
and the second heat transfer tube 23b are inserted in the
first opening 42a of the insertion portion 41 and the first
auxiliary opening 52a of the auxiliary insertion portion 51.
The first heat transfer tube 23a and the second heat
transfer tube 23b are provided to be in close contact with
each other. A third heat transfer tube 23c and a fourth
heat transfer tube 23d are inserted in the first opening
42a of the insertion portion 41 and the second auxiliary
opening 52b of the auxiliary insertion portion 51. The third
heat transfer tube 23c and the fourth heat transfer tube
23d are provided to be in close contact with each other.
The third heat transfer tube 23c is a heat transfer tube
adjacent to the second heat transfer tube 23b. The fourth
heat transfer tube 23d is a heat transfer tube adjacent to
the third heat transfer tube 23c.

[0062] That is, the first heat transfer tube 23a and the
second heat transfer tube 23b are inserted in one of the
two parts into which the first opening 42a of the insertion
portion 41 is partitioned with the first auxiliary partition
portion 53a. In addition, the third heat transfer tube 23c
and the fourth heat transfer tube 23d are inserted in the
other of the two parts into which the first opening 42a of
the insertion portion 41 is partitioned with the first auxiliary
partition portion 53a. That is, in Embodiment 3, the first
heat transfer tube 23a, the second heat transfer tube
23Db, the third heat transfer tube 23c, and the fourth heat
transfer tube 23d are inserted in the first opening 42a of
the insertion portion 41.

[0063] As described above, in the outdoor heat ex-
changer 207 in Embodiment 3, the first heat transfer tube
23a, the second heat transfer tube 23b, the third heat
transfer tube 23c, and the fourth heat transfer tube 23d
are inserted in the first opening 42a provided in the in-
sertion portion 41 of the first header 21. That is, the first
opening 42a of the insertion portion 41 is formed to be
larger than that in a case in which one heat transfer tube
is inserted. Accordingly, the outdoor heat exchanger 207
in Embodiment 3 also enables an improvement in the
formability of the openings of the first header 21 in which
the heat transfer tubes are inserted.

(First Modification Example of Embodiment 3)

[0064] Fig.38isafrontviewillustrating an outdoor heat
exchanger 207A according to a first modification example
of Embodiment 3. Fig. 39 is a sectional view illustrating
the outdoor heat exchanger 207A according to the first
modification example of Embodiment 3. Fig. 39 illustrates
a section of the outdoor heat exchanger 207A corre-
sponding to a section taken along B-B in Fig. 13. As il-
lustrated in Figs. 38 and 39, the plurality of heat transfer
tubes each include the bent portions 71. The bent por-
tions 71 are parts provided in the vicinity of the firstheader
21, each bent portion 71 of the first heat transfer tube
23a and each bent portion 71 of the second heat transfer
tube 23b being bent toward opposite sides in the left-right
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direction. In addition, each bent portion 71 of the third
heat transfer tube 23c and each bent portion 71 of the
fourth heat transfer tube 23d are bent toward the opposite
sides in the left-right direction. The first heat transfer tube
23a and the second heat transfer tube 23b are disposed
such that parts of the bent portions 71 thereof closer to
the first header 21 are in close contact with each other
and that parts of the bent portions 71 thereof closer to
the second header 22 are in close contact with each oth-
er. The third heat transfer tube 23c and the fourth heat
transfer tube 23d are disposed such that parts of the bent
portions 71 thereof closer to the first header 21 are in
close contact with each other and that parts of the bent
portions 71 thereof closer to the second header 22 are
in close contact with each other. In addition, a gap is
formed between the bent portions 71 closer to the first
header and the bent portions 71 closer to the second
header 22 of the parts, exposed from the first header 21
and the second header 22, of the first heat transfer tube
23a and the second heat transfer tube 23b. Thus, air
flows between the first heat transfer tube 23a and the
second heat transfer tube 23b. Similarly, a gap is formed
between the bent portions 71 closer to the first header
and the bent portions 71 closer to the second header 22
of the parts, exposed from the first header 21 and the
second header 22, of the third heat transfer tube 23c and
the fourth heat transfer tube 23d. Thus, air flows between
the third heat transfer tube 23c and the fourth heat trans-
fer tube 23d.

[0065] The bentportions 71 are formed in this manner,
and the heat transfer tubes are thus disposed substan-
tially at a small pitch, thus enabling an improvement in
heat exchange performance.

(Second Modification Example of Embodiment 3)

[0066] Fig. 40 is asectional view illustrating an outdoor
heat exchanger 207B according to a second modification
example of Embodiment 3. Fig. 40 illustrates a section
of the outdoor heat exchanger 207B corresponding to a
section taken along B-B in Fig. 13. As illustrated in Fig.
40, the numbers of the insertion portions 41 and the aux-
iliary insertion portions 51 provided are two each. Thus,
when the openings and the auxiliary openings are formed
in the insertion portions 41 and the auxiliary insertion
portions 51, itis possible to reduce each thickness there-
of, thus facilitating formation thereof. In addition, when
the insertion portions 41 and the auxiliary insertion por-
tions 51 are manufactured to form the first header 21, it
is possible to increase the thickness of the first header
21. Thus, even when the width of each of the first opening
42a and the second opening 42b is expanded such that
four heat transfer tubes can be inserted therein, the first
header 21 is resistant to the pressure of refrigerant that
flows in the first header 21.



19 EP 4 354 069 A1 20

(Third Modification Example of Embodiment 3)

[0067] Fig.41isa sectional view illustrating an outdoor
heat exchanger 207C according to a third modification
example of Embodiment 3. Fig. 41 illustrates a section
of the outdoor heat exchanger 207C corresponding to a
section taken along B-B in Fig. 13. As illustrated in Fig.
41, the plurality of heat transfer tubes each include the
bent portions 71, and the numbers of the insertion por-
tions 41 and the auxiliary insertion portions 51 provided
are two each. That is, the third modification example of
Embodiment 3 corresponds to the configuration in which
the first modification example of Embodiment 3 and the
second modification example of Embodiment 3 are com-
bined. Thus, the bent portions 71 are formed, and the
heat transfer tubes are thus disposed substantially at a
small pitch, thus enabling an improvement in heat ex-
change performance. In addition, when the openings and
the auxiliary openings are formed in the insertion portions
41 and the auxiliary insertion portions 51, it is possible
to reduce each thickness thereof, thus facilitating forma-
tion thereof. In addition, when the insertion portions 41
and the auxiliary insertion portions 51 are manufactured
to form the first header 21, it is possible to increase the
thickness of the first header 21. Thus, even when the
width of each of the first opening 42a and the second
opening 42b is expanded such that four heat transfer
tubes can be inserted therein, the first header 21 is re-
sistant to the pressure of refrigerant that flows in the first
header 21.

[0068] Embodiments and the modification examples
thereof have been described above. However, various
modifications can be made to the outdoor heat exchanger
of the present disclosure in addition to the configurations
disclosed in Embodiment 1. For example, the insertion
portion 41 and the auxiliary insertion portion 51 may have
the same shape. An inverted insertion portion 41 is
shaped to be usable as the auxiliary insertion portion 51.
In this case, the number of kinds of header component
is reduced. Thus, it is possible to achieve, for example,
an increase in yield or a reduction in management cost.
[0069] In Embodiments, the outdoor heat exchangers
including only the heat transfer tubes have been de-
scribed. However, the outdoor heat exchangers may in-
clude the heat transfer tubes and fins or may be finless
heat exchangers in which heat transfer tubes and fins
are integrally formed with each other. In addition, the con-
tents of the present disclosure are applicable to indoor
heatexchangers in addition to the outdoor heat exchang-
ers. In addition, the contents of the present disclosure
are applicable to, in addition to the first header 21 pro-
vided in the lower part of the outdoor heat exchanger,
the second header 22 provided in the upper part of the
outdoor heat exchanger. In addition, the contents of the
present disclosure are applicable to other headers as
long as such other headers are, for example, headers
that allow refrigerant to diverge, thatis, headers that allow
refrigerant to flow directly or indirectly between a plurality
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of heat transfer tubes and a refrigerant pipe through
which refrigerant flows.

Reference Signs List

[0070] 1:refrigeration cycle apparatus, 2: outdoor unit,
3: indoor unit, 5: compressor, 6: flow switching valve, 7:
outdoor heat exchanger, 7A: outdoor heat exchanger,
7B: outdoor heat exchanger, 107: outdoor heat exchang-
er, 107A: outdoor heat exchanger, 107B: outdoor heat
exchanger, 107C: outdoor heat exchanger, 107D: out-
door heat exchanger, 207: outdoor heat exchanger,
207A: outdoor heat exchanger, 207B: outdoor heat ex-
changer, 207C: outdoor heat exchanger, 8: outdoor fan,
9: expansion valve, 10:indoor heat exchanger, 11:indoor
fan, 21: first header, 22: second header, 23a: first heat
transfer tube, 23b: second heat transfer tube, 23c: third
heat transfer tube, 23d: fourth heat transfer tube, 24: in-
flow pipe, 25: outflow pipe, 31: main body, 41: insertion
portion, 42a: first opening, 42b: second opening, 43a:
first partition portion, 44: dummy opening, 51: auxiliary
insertion portion, 52a: first auxiliary opening, 52b: second
auxiliary opening, 53a: first auxiliary partition portion, 61:
contact portion, 62a: first contact opening, 62b: second
contact opening, 63a: first contact partition portion, 71:
bent portion, 72: projection, 73: recess

Claims
1. A heat exchanger comprising:

a first heat transfer tube that has a flow passage
through which refrigerant flows, the flow pas-
sage being located in the first heat transfer tube;
a second heat transfer tube that has a flow pas-
sage through which refrigerant flows, the flow
passage being located in the second heat trans-
fer tube; and

a header connected to an end of the first heat
transfer tube in a tube axial direction and an end
of the second heat transfer tube in the tube axial
direction,

the header including

a main body that allows refrigerant to flow be-
tween the first heat transfer tube and a refriger-
ant pipe through which refrigerant flows and be-
tween the second heat transfer tube and the re-
frigerant pipe, and

an insertion portion shaped in a plate and that
has a first opening,

the first heat transfer tube and the second heat
transfer tube being inserted in the first opening.

2. The heat exchanger of claim 1, wherein

the header further includes an auxiliary insertion
portion shaped in a plate, the auxiliary insertion
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portion being provided between the main body
and the insertion portion,
the insertion portion further has

a second opening formed side by side with
the first opening, and

afirstpartition portion partitioning off the first
opening from the second opening,

the auxiliary insertion portion has

a first auxiliary opening,

a second auxiliary opening formed side by
side with the first auxiliary opening, and

a first auxiliary partition portion partitioning
off the first auxiliary opening from the sec-
ond auxiliary opening, and

when viewed in the tube axial direction, the first
opening of the insertion portion is partitioned into
two parts with the first auxiliary partition portion
of the auxiliary insertion portion, and the second
auxiliary opening of the auxiliary insertion por-
tion is partitioned into two parts with the first par-
tition portion of the insertion portion.

3. The heat exchanger of claim 2, wherein

the insertion portion further has a recess or a
projection, and
the auxiliary insertion portion further has

a projection facing the recess of the inser-
tion portion, or

a recess facing the projection of the inser-
tion portion.

The heat exchanger of claim 2 or 3, wherein a plu-
rality of the insertion portions or a plurality of the aux-
iliary insertion portions overlap each other.

The heat exchanger of any one of claims 2 to 4,
wherein

the header further includes a contact portion
shaped in a plate, the contact portion having a
first contact opening and a second contact open-
ing formed side by side with the first contact
opening, the contact portion being provided be-
tween the main body and the auxiliary insertion
portion,

a distance between a center of the first contact
opening and a center of the second contact
opening is equal to a distance between a center
of the first auxiliary opening and a center of the
second auxiliary opening,

a length of the first contact opening in a major
axis direction is smaller than a length of the
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6.

22

header of the first auxiliary opening in a major
axis direction, and

alength of the second contact opening in a major
axis direction is smaller than a length of the
header of the second auxiliary opening in a ma-
jor axis direction.

The heat exchanger of any one of claims 2 to 5,
wherein the auxiliary insertion portion is identical in
shape to the insertion portion and is formed by in-
verting the insertion portion.

The heat exchanger of any one of claims 2 to 6,
wherein

the first heat transfer tube is inserted in one of
the parts into which the first opening is parti-
tioned with the first auxiliary partition portion,
and

the second heat transfer tube is inserted in an
other of the parts into which the first opening is
partitioned with the first auxiliary partition por-
tion.

The heat exchanger of any one of claims 2 to 7,
wherein the first heat transfer tube and the second
heat transfer tube are circular tubes.

The heat exchanger of any one of claims 2 to 6, fur-
ther comprising:

athird heattransfertube thathas a flow passage
through which refrigerant flows, the flow pas-
sage beinglocated inthe third heattransfertube;
and

a fourth heat transfer tube that has a flow pas-
sage through which refrigerant flows, the flow
passage being located in the fourth heat transfer
tube, wherein

the first heat transfer tube and the second heat
transfer tube are inserted in one of the parts into
which the first opening is partitioned with the first
auxiliary partition portion, and

the third heat transfer tube and the fourth heat
transfer tube are inserted in an other of the parts
into which the first opening is partitioned with
the first auxiliary partition portion.

10. The heat exchanger of any one of claims 2 to 9,

1.

wherein the insertion portion has a dummy opening
in which a dummy tube through which refrigerant
does not flow is inserted, the dummy opening being
formed separately from the first opening and the sec-
ond opening.

The heat exchanger of any one of claims 1 to 10,
wherein the first heat transfer tube and the second
heat transfer tube are disposed to be in close contact
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with each other.

12. The heat exchanger of claim 11, wherein

EP 4 354 069 A1

the first heat transfer tube and the second heat
transfer tube include respective bent portions
bent in opposite directions in a vicinity of the
header, and

a gap through which air flows is formed between
respective parts, exposed from the header, of
the first heat transfer tube and the second heat

transfer tube.

13. The heat exchanger of claim 12, wherein the bent
portions are inclined relative to the tube axial direc- 15

tion.

14. An outdoor unit comprising:

the heat exchanger of any one of claims 1to 13; 20

and

an outdoor fan configured to send air to the heat

exchanger.

15. The outdoor unit of claim 14 as dependent on claim 25
11, wherein the bent portions are inclined downward
from an upstream side toward a downstream side in

a direction in which air is sent.
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