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(54) HEAT EXCHANGER, HEAT EXCHANGER UNIT, AND REFRIGERATION CYCLE DEVICE

(57) A heat exchanger, a heat exchanger unit, and a
refrigeration cycle apparatus capable of reducing an im-
balance in the amounts of liquid refrigerant and gas re-
frigerant that flow in heat transfer tubes even in a low-load
operation of the refrigeration cycle apparatus are ob-
tained. A heat exchanger, a heat exchanger unit, and a
refrigeration cycle apparatus of the present disclosure
include: heat transfer tubes arranged in a first direction
and extending in a second direction perpendicular to the
first direction; a refrigerant distributor connected to one
end portion of each of the heat transfer tubes; and a re-
frigerant inflow pipe connected to the refrigerant distrib-
utor. The refrigerant distributor is formed to extend in the
first direction, and includes: a gas-liquid separation
chamber in which refrigerant that flows from the refriger-
ant inflow pipe into the gas-liquid separation chamber is
separated into gas refrigerant and liquid refrigerant; a
distribution chamber connected to the end portion of each
of the heat transfer tubes; a liquid passage hole through
which the liquid refrigerant flows, and through which the
gas-liquid separation chamber and the distribution cham-
ber communicate with each other; and a gas passage
hole through which the gas refrigerant flows, and which
is provided offset from the liquid passage hole in the first
direction.
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Description

Technical Field

[0001] The present disclosure relates to a heat ex-
changer, a heat exchanger unit, and a refrigeration cycle
apparatus, and in particular, to a structure for distributing
refrigerant to a plurality of heat transfer tubes.

Background Art

[0002] As an existing heat exchanger, a heat exchang-
er is known which includes a plurality of heat transfer
tubes disposed apart from each other in the direction of
gravity and a header connected to an end portion of each
of the heat transfer tubes, and which causes heat ex-
change to be performed between air and refrigerant that
flows in the heat transfer tubes. The heat exchanger is
provided in a refrigeration cycle apparatus such as an
air-conditioning apparatus, and included in a refrigeration
cycle circuit. In air-conditioning apparatuses, in order to
reduce the amount of refrigerant in a refrigerant circuit
and to improve a heat exchanger performance, heat
transfer tubes in a heat exchanger have been made
smaller. In order that heat transfer tubes be made small-
er, it is necessary to reduce an increase in pressure loss
of refrigerant that passes through the heat transfer tubes.
Thus, the number of paths (branches) in a heat exchang-
er is increased. Accordingly, in the heat exchanger, re-
frigerant branches a larger number of times. Thus, when
the heat operates as an evaporator, a refrigerant distrib-
utor (header) of the heat exchanger is required to equally
distribute two-phase gas-liquid refrigerant that flows
thereinto to the plurality of heat transfer tubes.
[0003] For example, there is proposed a heat exchang-
er in which refrigerant that flows into a header is circulated
in the header, whereby even when the refrigerant is two-
phase gas-liquid refrigerant, the amounts of liquid refrig-
erant and gas refrigerant that flows into heat transfer
tubes arranged in the direction of gravity, that is, an up-
down direction, are equalized (see, for example, Patent
Literature 1).

Citation List

Patent Literature

[0004] Patent Literature 1: Japanese Patent No.
6369650

Summary of Invention

Technical Problem

[0005] However, in the heat exchanger disclosed in
Patent Literature 1, liquid refrigerant may not be raised
to the uppermost part of the header due to the effect of
gravity under the condition that the flow velocity of refrig-

erant is low, for example, in a low-load operation of a
refrigeration cycle apparatus. In this case, the heat ex-
changer has a problem in which a large amount of liquid
refrigerant flows into heat transfer tubes located under
the header, thus deteriorating the heat exchange per-
formance.
[0006] The present disclosure is applied to solve the
above problem, and relates to a heat exchanger, a heat
exchanger unit, and a refrigeration cycle apparatus that
are capable of reducing an imbalance between the
amounts of liquid refrigerant and gas refrigerant that flow
in a plurality of heat transfer tubes even in a low-load
operation of the refrigeration cycle apparatus.

Solution to Problem

[0007] A heat exchanger according to an embodiment
of the present disclosure includes: a plurality of heat
transfer tubes arranged in a first direction and extending
in a second direction perpendicular to the first direction;
a refrigerant distributor connected to one end portion of
each of the plurality of heat transfer tubes; and a refrig-
erant inflow pipe connected to the refrigerant distributor.
The refrigerant distributor is formed to extend in the first
direction, and includes: a gas-liquid separation chamber
in which refrigerant that flows from the refrigerant inflow
pipe into the gas-liquid separation chamber is separated
into gas refrigerant and liquid refrigerant; a distribution
chamber connected to the end portion of each of the plu-
rality of heat transfer tubes; a liquid passage hole through
which the liquid refrigerant flows, and through which the
gas-liquid separation chamber and the distribution cham-
ber communicate with each other; and a gas passage
hole through which the gas refrigerant flows, and which
is provided offset from the liquid passage hole in the first
direction.
[0008] A heat exchanger unit according to another em-
bodiment of the present disclosure includes the heat ex-
changer and a fan that sends air to the heat exchanger.
[0009] A refrigeration cycle apparatus according to still
another embodiment of the present disclosure includes
the heat exchanger unit.

Advantageous Effects of Invention

[0010] According to the embodiments of the present
disclosure, by virtue of the above configurations, it is pos-
sible to separate two-phase gas-liquid refrigerant that
flows into the heat exchanger, into gas refrigerant and
liquid refrigerant, and then distribute the gas refrigerant
and the liquid refrigerant to the plurality of heat transfer
tubes. Thus, it is possible to reduce variation between
the ratios between gas refrigerant and liquid refrigerant
that flow in the heat transfer tubes, even under the con-
dition in which the flow velocity of refrigerant is low.
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Brief Description of Drawings

[0011]

[Fig. 1] Fig. 1 is a refrigerant circuit diagram illustrat-
ing a configuration of a refrigeration cycle apparatus
100 including a heat exchanger 6 according to Em-
bodiment 1.
[Fig. 2] Fig. 2 is an exploded perspective view illus-
trating a configuration of the heat exchanger 6 ac-
cording to Embodiment 1.
[Fig. 3] Fig. 3 is a diagram of a sectional configuration
of a refrigerant distributor 10 of the heat exchanger
6 according to Embodiment 1.
[Fig. 4] Fig. 4 is a sectional view of a gas-liquid sep-
aration chamber 20.
[Fig. 5] Fig. 5 is a Mollier diagram of the refrigeration
cycle apparatus 100 according to Embodiment 1.
[Fig. 6] Fig. 6 is a refrigerant circuit diagram illustrat-
ing a configuration of a refrigeration cycle apparatus
200 including a heat exchanger 206 according to
Embodiment 2.
[Fig. 7] Fig. 7 is an exploded perspective view illus-
trating a configuration of the heat exchanger 206 ac-
cording to Embodiment 2.
[Fig. 8] Fig. 8 is a diagram of a sectional configuration
of a refrigerant distributor 210 of the heat exchanger
206 according to Embodiment 2.
[Fig. 9] Fig. 9 is a sectional view of a gas-liquid sep-
aration chamber 20.
[Fig. 10] Fig. 10 is a sectional view of a distribution
chamber 21.
[Fig. 11] Fig. 11 is a diagram illustrating a tempera-
ture distribution and regions of each of a plurality of
heat transfer tubes 30 as illustrated in Fig. 10, in
which liquid refrigerant and gas refrigerant flow.
[Fig. 12] Fig. 12 is a diagram of a sectional configu-
ration of a refrigerant distributor 310 of a heat ex-
changer 306 according to Embodiment 3.
[Fig. 13] Fig. 13 is a diagram illustrating a tempera-
ture distribution and regions of each of a plurality of
heat transfer tubes 30 as illustrated in Fig. 12, in
which liquid refrigerant and gas refrigerant flow.
[Fig. 14] Fig. 14 is an exploded perspective view il-
lustrating a configuration of a heat exchanger 406
according to Embodiment 4.
[Fig. 15] Fig. 15 is a diagram of a sectional configu-
ration of a refrigerant distributor 410 of the heat ex-
changer 406 according to Embodiment 4.
[Fig. 16] Fig. 16 is an exploded perspective view il-
lustrating a configuration of a heat exchanger 406a,
which is a modification of the heat exchanger 406
according to Embodiment 4.
[Fig. 17] Fig. 17 is a diagram of a sectional configu-
ration of a heat exchanger 506 according to Embod-
iment 5.
[Fig. 18] Fig. 18 is a diagram of a sectional configu-
ration of a heat exchanger 606 according to Embod-

iment 6.

Description of Embodiments

[0012] Heat exchangers, heat exchanger units, and re-
frigeration cycle apparatuses according to embodiments
will be described. The configurations as illustrated in the
figures are examples, and their illustrations are not lim-
iting. In each of the figures, components that are the same
as or equivalent to those in a previous figures or previous
figures are denoted by the same reference signs, and
the same is true of the entire text of the specification. In
order that the embodiments be more easily understood,
terms related to directions (for example, "up", "down",
"right", "left", "forward", and "backward") are used as ap-
propriate. However, these terms are merely used as a
matter of convenience for explanation and do not limit
the locations or orientations of apparatuses or compo-
nents. In addition, relationships in size between the com-
ponents in the figures may differ from those of actual
ones.

Embodiment 1

[0013] Fig. 1 is a refrigerant circuit diagram illustrating
a configuration of a refrigeration cycle apparatus 100 in-
cluding a heat exchanger 6 according to Embodiment 1.
First of all, the refrigeration cycle apparatus 100 including
a refrigerant distributor 10 will be described with refer-
ence to Fig. 1. In Fig. 1, arrows indicate the flows of re-
frigerant in a refrigerant circuit 99 of the refrigeration cycle
apparatus 100 during a heating operation. Solid arrows
indicate the flow of liquid refrigerant; dotted arrows indi-
cate the flow of gas refrigerant; and a dashed arrow in-
dicates the flow of two-phase gas-liquid refrigerant. Re-
garding Embodiment 1, as an example of the refrigeration
cycle apparatus 100, an air-conditioning apparatus will
be described. However, the refrigeration cycle apparatus
100 is used in refrigeration or air conditioning in, for ex-
ample, a refrigerator, a freezer, a vending machine, an
air-conditioning apparatus, a refrigeration apparatus, or
a hot-water supply apparatus.
[0014] The refrigeration cycle apparatus 100 includes
the refrigerant circuit 99, in which a compressor 3, a flow
switching device 7, an indoor heat exchanger 4, a pres-
sure reducing device 5, and an outdoor heat exchanger
6 are sequentially connected by refrigerant pipes. The
refrigeration cycle apparatus 100 includes an outdoor
unit 1 and an indoor unit 2. The outdoor unit 1 includes
the compressor 3, the flow switching device 7, the out-
door heat exchanger 6, the refrigerant distributor 10, and
the pressure reducing device 5. The outdoor unit 1 ac-
commodates an outdoor fan 6f that is provided close to
the outdoor heat exchanger 6 to supply outdoor air. The
indoor unit 2 accommodates the indoor heat exchanger
4 and an indoor fan 4f that supplies air to the indoor heat
exchanger 4. The outdoor unit 1 and the indoor unit 2 are
connected by two extension pipes 111 and 112 that are
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part of the refrigerant pipes. It should be noted that the
outdoor fan 6f and the indoor fan 4f may each be gener-
ically referred to as a fan. In addition, a unit including a
heat exchanger therein, such as the outdoor unit 1 or the
indoor unit 2, may be referred to as a heat exchanger unit.
[0015] The compressor 3 is a fluid machine that com-
presses and discharges sucked refrigerant. The flow
switching device 7 is, for example, a four-way valve and
is a device that switches a refrigerant passage for refrig-
erant between a refrigerant passage for a cooling oper-
ation and that for the heating operation under control by
a controller (not illustrated). The indoor heat exchanger
4 is a heat exchanger that causes heat exchange to be
performed between refrigerant flowing therein and indoor
air supplied by the indoor fan 4f. The indoor heat ex-
changer 4 operates as a condenser in the heating oper-
ation and operates as an evaporator in the cooling oper-
ation. The pressure reducing device 5 is, for example,
an expansion valve and is a device that decompresses
refrigerant. An electronic expansion valve whose open-
ing degree is adjusted under control by the controller can
be used as the pressure reducing device 5. The outdoor
heat exchanger 6 is a heat exchanger that causes heat
exchange to be performed between refrigerant flowing
therein and air supplied by the outdoor fan 6f. The outdoor
heat exchanger 6 operates as an evaporator in the heat-
ing operation and operates as a condenser in the cooling
operation.
[0016] The refrigerant circuit 99 of the refrigeration cy-
cle apparatus 100 according to Embodiment 1 includes
a bypass passage 9 that extends from the refrigerant
distributor 10 of the outdoor heat exchanger 6 and by-
passes a plurality of heat transfer tubes 30 (see Fig. 2).
In the bypass passage 9, a flow control valve 8 is provid-
ed. The opening degree of the flow control valve 8 is
adjusted by the controller.
[0017] Fig. 2 is an exploded perspective view illustrat-
ing a configuration of the heat exchanger 6 according to
Embodiment 1. Fig. 3 is a diagram of a sectional config-
uration of the refrigerant distributor 10 of the heat ex-
changer 6 according to Embodiment 1. Regarding Em-
bodiment 1, the outdoor heat exchanger 6 in the heating
operation of the refrigeration cycle apparatus 100 will be
described. In the following description, the outdoor heat
exchanger 6 may be simply referred to as the heat ex-
changer 6. Fig. 2 indicates an x axis, a y axis, and a z
axis that are orthogonal to each other and that corre-
spond to those in each of the figures.
[0018] The heat exchanger 6 includes the heat transfer
tubes 30 and the refrigerant distributor 10, which is con-
nected to one end portion of each of the heat transfer
tubes 30. The heat transfer tubes 30 are arranged in the
z direction such that the tube axes thereof are parallel to
each other. The heat transfer tubes 30 are disposed such
that the tube axes extend in the x direction. The refriger-
ant distributor 10 is connected to the end portion of each
of the heat transfer tubes 30 in the x direction. As indi-
cated by arrows AF in Fig. 3, air flows from the fan 6f in

the y direction and passes through the spaces between
the heat transfer tubes 30. It should be noted that the z
direction may be referred to as a first direction, the x
direction may be referred to as a second direction, and
the y direction may be referred to as a third direction. In
Embodiment 1, the z direction is in the opposite direction
to the direction of gravity. However, the z direction is not
limited to the direction parallel to the direction of gravity.
The z direction may be inclined relative to the direction
of gravity. It suffices that the z direction be at least set
such that an imaginary line along the Z direction extends
from a lower side toward an upper side.
[0019] As illustrated in Fig. 3, in a section perpendicular
to the z axis, the inside of the refrigerant distributor 10 is
partitioned into two spaces. The refrigerant distributor 10
has a cylindrical portion 60 whose inside is partitioned
by a partition plate 11 into two spaces arranged in the x
direction. Of the two spaces, a space located closer to
the heat transfer tubes 30 will be referred to as a distri-
bution chamber 21, and a space located farther from the
heat transfer tubes 30 will be referred to as a gas-liquid
separation chamber 20. In the distribution chamber 21,
one end portion 31 of each of the heat transfer tubes 30
is inserted. To the gas-liquid separation chamber 20, a
refrigerant inflow pipe 14 is connected. In the heating
operation, two-phase gas-liquid refrigerant flows from the
outside of the heat exchanger 6 into the gas-liquid sep-
aration chamber 20 through the refrigerant inflow pipe 14.
[0020] The cylindrical portion 60 is a combination of
outer shell components 12 and 13. The outer shell com-
ponents 12 and 13 are made of plate materials. That is,
the plate materials are bent into a semicylindrical shape,
thereby forming the outer shell components 12 and 13.
Of these outer shell components, the outer shell compo-
nent 12 is located farther from the heat transfer tubes 30,
and has a gas passage hole 15 which is formed in an
end portion of the outer shell component 12 in the z di-
rection, and with which a gas passage pipe 15a is con-
nected. In addition, to a central portion of the outer shell
component 12 in the z direction, the refrigerant inflow
pipe 14 is connected. Of the outer shell components, the
outer shell component 13 is located closer to the heat
transfer tubes 30, and has a plurality of slits into which
the end portion 31 of each of the heat transfer tubes 30
is inserted. Both end portions of the cylindrical portion 60
in the z direction are closed by end-portion components
25 and 26 each of which is a plate-like component having
a semicircular shape. In Embodiment 1, the shape of the
refrigerant distributor 10 is a cylindrical shape as illus-
trated in Figs. 2 and 3, but is not limited to this shape.
For example, the refrigerant distributor 10 may be formed
in the shape of a rectangular box.
[0021] The partition plate 11 has a liquid passage hole
16 at an end portion of the partition plate 11 on the op-
posite side of a side, in the z direction, where the gas
passage hole is provided. The liquid passage hole 16
causes a lower region of the gas-liquid separation cham-
ber 20 and a lower region of the distribution chamber 21
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to communicate with each other. The gas passage hole
15 is provided in upper part of the gas-liquid separation
chamber 20. The gas passage pipe 15a, which leads to
the outside of the heat exchanger 6, is connected with
the gas passage hole 15. The gas passage pipe 15a is
also connected with the bypass passage 9 as illustrated
in Fig. 1.
[0022] Fig. 4 is a sectional view illustrating a section
of the gas-liquid separation chamber 20 that is taken
along line A-A in Fig. 3. Circles as illustrated in Fig. 4
schematically indicate respective positions of the refrig-
erant inflow pipe 14, the gas passage hole 15, and the
liquid passage hole 16, which are connected to the gas-
liquid separation chamber 20. In the heating operation,
two-phase gas-liquid refrigerant flows from the refriger-
ant inflow pipe 14 into the gas-liquid separation chamber
20. In the two-phase gas-liquid refrigerant, liquid refrig-
erant 92 has a high density, and collects unevenly, that
is, collects in the lower region of the gas-liquid separation
chamber 20 because of the effect of gravity; and gas
refrigerant 91 has a low density, and moves to an upper
region of the gas-liquid separation chamber 20. As a re-
sult, as illustrated in Fig. 4, the gas refrigerant 91 accu-
mulates in the upper region, and the liquid refrigerant 92
accumulates in the lower region, whereby the two-phase
gas-liquid refrigerant is separated into the gas refrigerant
91 and the liquid refrigerant 92.
[0023] Since the gas passage hole 15 is provided in
the upper part of the gas-liquid separation chamber 20,
the gas refrigerant 91 flows into the bypass passage 9
of the refrigerant circuit 99 via the gas passage hole 15
and the gas passage pipe 15a. Thus, the gas refrigerant
91, which is part of the two-phase gas-liquid refrigerant
that has flowed into the refrigerant distributor 10, flows
in the bypass passage 9.
[0024] By contrast, since the liquid passage hole 16,
which communicates with the distribution chamber 21,
is provided in the lower region of the gas-liquid separation
chamber 20, the liquid refrigerant 92 flows into the dis-
tribution chamber 21 via the liquid passage hole 16. Thus,
the liquid refrigerant 92 flows into the distribution cham-
ber 21. However, for example, at the beginning of the
heating operation of the refrigeration cycle apparatus
100, the two-phase gas-liquid refrigerant can flow in the
distribution chamber 21.
[0025] Only the liquid refrigerant 92 flows into the dis-
tribution chamber 21. Thus, in Embodiment 1, only the
liquid refrigerant 92 flows in the heat transfer tubes 30.
Therefore, where the heat transfer tubes 30 are classified
into heat transfer tubes 30 located on an upper side and
heat transfer tubes 30 located on a lower side in the di-
rection of gravity, the liquid refrigerant 92 flows equally
in the heat transfer tubes 30 located on the upper side
and the heat transfer tubes 30 located on the lower side.
Thus, when the heat exchanger 6 operates as an evap-
orator, gas refrigerant, which does not contribute to evap-
oration of refrigerant, does not flow in the heat transfer
tubes 30.

[0026] Fig. 5 is a Mollier diagram of the refrigeration
cycle apparatus 100 according to Embodiment 1. In Fig.
5, a solid line indicates a refrigeration cycle apparatus of
a comparative example in the case where two-phase
gas-liquid refrigerant directly passes through an evapo-
rator; and a dash line is a Mollier diagram for refrigerant
that circulates in the refrigeration cycle apparatus 100
according to Embodiment 1. In the refrigeration cycle ap-
paratus 100 according to Embodiment 1, the two-phase
gas-liquid refrigerant that has been decompressed by
the pressure reducing device 5 to be in a state indicated
by a point D in Figs. 1 and 5 flows into the heat exchanger
6 and is separated in the gas-liquid separation chamber
20. The liquid refrigerant 92 that has been separated in
the gas-liquid separation chamber 20 and has flowed into
the distribution chamber 21 is in a state indicated by a
point D2. Then, the liquid refrigerant 92 flows into the
heat transfer tubes 30 and is evaporated to be in a state
indicated by a point A2. In the refrigeration cycle appa-
ratus of the comparative example that is indicated by the
solid line in Fig. 5, when refrigerant passes through the
evaporator, the state of the refrigerant is changed from
the state indicated by the point D to a state indicated by
a point A. In this case, two-phase gas-liquid refrigerant
passes through the heat transfer tubes 30 to change into
gas refrigerant, and its pressure lowers because of a
pressure loss that occurs when the refrigerant passes
through the heat transfer tubes 30. By contrast, in the
refrigeration cycle apparatus 100 according to Embodi-
ment 1, refrigerant passing through the heat transfer
tubes 30 is the liquid refrigerant 92 indicated by the point
D2 in Fig. 5. The gas refrigerant 91 passes through the
bypass passage 9 and joins gas refrigerant that has
passed through the heat exchanger 6 operating as an
evaporator. That is, the gas refrigerant 91 that has
passed through the bypass passage 9 and that is in a
state indicated by a point E2 in Fig. 5 and the gas refrig-
erant that has passed through the heat transfer tubes 30
to evaporate and that is in a state indicated by a point E3
in Fig. 5 join each other, change to be in the state indi-
cated by the point A2 in Fig. 5 and are sucked into the
compressor 3. In the refrigeration cycle apparatus 100
according to Embodiment 1, in the refrigerant distributor
10 of the heat exchanger 6 operating as an evaporator,
refrigerant is separated into gas refrigerant and liquid re-
frigerant, only the liquid refrigerant is caused to flow in
the heat transfer tubes 30 of the heat exchanger 6, and
the gas refrigerant is caused to bypass the heat transfer
tubes 30 and flow in the bypass passage 9, whereby it
is possible to reduce a pressure loss of the refrigerant.
In addition, since only the liquid refrigerant flows in the
heat transfer tubes 30, it is possible to easily ensure a
sufficient difference in temperature between air and the
liquid refrigerant. Accordingly, the latent heat of the liquid
refrigerant can be efficiently used, thus improving the
heat exchange performance of the heat exchanger 6.
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Embodiment 2

[0027] In a refrigeration cycle apparatus 200 according
to Embodiment 2, the bypass passage 9 is removed from
the refrigerant circuit 99 of the refrigeration cycle appa-
ratus 100 according to Embodiment 1 and the configu-
ration of the heat exchanger 6 is changed. The refriger-
ation cycle apparatus 200 according to Embodiment 2
will be described by referring mainly to the differences
between Embodiments 1 and 2. Regarding the refriger-
ation cycle apparatus 200 according to Embodiment 2,
in each of related figure, components that have the same
functions as those in Embodiment 1 are denoted by the
same reference signs.
[0028] Fig. 6 is a refrigerant circuit diagram illustrating
a configuration of the refrigeration cycle apparatus 200,
which includes a heat exchanger 206 according to Em-
bodiment 2. A refrigerant circuit 299 of the refrigeration
cycle apparatus 200 according to Embodiment 2 does
not include the bypass passage 9 which extends from
the refrigerant distributor 10 of the outdoor heat exchang-
er 6 of the outdoor unit 1 to the flow switching device 7
and which bypasses the heat transfer tubes 30. In this
regard, the refrigerant circuit 299 is different from the
refrigerant circuit 99 according to Embodiment 1.
[0029] Fig. 7 is an exploded perspective view illustrat-
ing a configuration of the heat exchanger 206 according
to Embodiment 2. Fig. 8 is a diagram illustrating a sec-
tional configuration of a refrigerant distributor 210 of the
heat exchanger 206 according to Embodiment 2. The
heat exchanger 206 according to Embodiment 2 does
not include a gas passage hole 15 and a gas passage
pipe 15a that extend from the gas-liquid separation
chamber 20 of the refrigerant distributor 210 toward the
outside of the heat exchanger 206. Instead, in upper part
of the gas-liquid separation chamber 20 in the z direction,
a gas passage hole 215 is provided to communicate with
the distribution chamber 21. In addition, in lower part of
the gas-liquid separation chamber 20 in the z direction,
the liquid passage hole 16 is provided to communicate
with the distribution chamber 21 as in Embodiment 1.
[0030] As illustrated in Fig. 8, the distribution chamber
21 according to Embodiment 2 is partitioned by a division
plate 217 into two spaces arranged in the y direction.
That is, the distribution chamber 21 includes a first dis-
tribution chamber 221 located on the windward side and
a second distribution chamber 222 located on the lee-
ward side. It should be noted that referring to Fig. 8, the
fan 6f is configured to send air in the y direction. The first
distribution chamber 221 and the second distribution
chamber 222 are partitioned off by the division plate 217,
which has a comb-like shape to coincide with the arrange-
ment of the heat transfer tubes 30.
[0031] The first distribution chamber 221 communi-
cates with the gas-liquid separation chamber 20 via the
liquid passage hole 16. The liquid passage hole 16 is
formed in the lower part of the gas-liquid separation
chamber 20 in the direction of gravity. Thus, the liquid

refrigerant 92 that accumulates in the lower region of the
gas-liquid separation chamber 20 flows into the first dis-
tribution chamber 221.
[0032] The second distribution chamber 222 commu-
nicates with the gas-liquid separation chamber 20 via the
gas passage hole 215. The gas passage hole 215 is
formed in the upper part of the gas-liquid separation
chamber 20 in the direction of gravity. Thus, the gas re-
frigerant 91 that accumulates in the upper region of the
gas-liquid separation chamber 20 flows into the second
distribution chamber 222.
[0033] Fig. 9 is a sectional view of the gas-liquid sep-
aration chamber 20. The section illustrated in Fig. 9 is
perpendicular to the x axis and is taken along line A-A in
Fig. 8. In the gas-liquid separation chamber 20, the two-
phase gas-liquid refrigerant that has flowed from the re-
frigerant inflow pipe 14 into the gas-liquid separation
chamber 20 is separated due to the effect of gravity, as
in Embodiment 1.
[0034] The gas passage hole 215 is provided in the
upper part of the gas-liquid separation chamber 20. Thus,
the gas refrigerant 91 flows into the second distribution
chamber 222 of the distribution chamber 21 through the
gas passage hole 215. Therefore, only the gas refrigerant
91 exists in the second distribution chamber 222.
[0035] On the other hand, the liquid passage hole 16,
which communicates with the distribution chamber 21,
is provided in the lower part of the gas-liquid separation
chamber 20. Thus, the liquid refrigerant 92 flows into the
first distribution chamber 221 of the distribution chamber
21 via the liquid passage hole 16. Therefore, only the
liquid refrigerant 92 exists in the first distribution chamber
221. Thus, in the heat exchanger 206 according to Em-
bodiment 2, two-phase gas-liquid refrigerant is separated
in the above manner. The liquid passage hole 16 and the
gas passage hole 215 are each designed to have an
appropriate size depending on an estimated flow rate of
refrigerant.
[0036] Fig. 10 is a sectional view of the distribution
chamber 21. The section as illustrated in Fig. 10 is per-
pendicular to the x axis and taken along line B-B in Fig.
8. As illustrated in Fig. 10, the heat transfer tubes 30 are
inserted in both the first distribution chamber 221 and the
second distribution chamber 222 of the distribution cham-
ber 21. At an end face 33 (see Fig. 11), some of refrigerant
passage portions 32 (see Fig. 11) in each of the heat
transfer tubes 30 communicate with the first distribution
chamber 221, and others of the refrigerant passage por-
tions 32 communicate with the second distribution cham-
ber 222.
[0037] Fig. 11 is a diagram illustrating a temperature
distribution and regions of each of the heat transfer tubes
30 as illustrated in Fig. 10, in which liquid refrigerant and
gas refrigerant flow. In each heat transfer tube 30 of the
heat exchanger 206 according to Embodiment 2, liquid
refrigerant flows in refrigerant passage portions 32 locat-
ed in a region L of the heat transfer tube 30 that is located
on the windward side thereof; and gas refrigerant flows
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in refrigerant passage portions 32 located in a region G
of the heat transfer tube 30 that is located on the leeward
side thereof. In Embodiment 2, it is preferable that in the
heat transfer tube 30, the region L into which liquid re-
frigerant flows be made larger than the region G into
which gas refrigerant flows.
[0038] When air flows into the spaces between the heat
transfer tubes 30 of the heat exchanger 206 operating
as an evaporator, the temperature of the liquid refrigerant
in the region L on the windward side is substantially con-
stant. On the other hand, regarding air that exchanges
heat with refrigerant, when the air passes through the
region L, the temperature of the air is reduced by the
latent heat of the liquid refrigerant. The liquid refrigerant
that passes through the region L is evaporated by sen-
sible heat from the air to change into gas refrigerant. Fur-
thermore, in the region on the leeward side, the greater
the distance between the position of the gas refrigerant
that flows in the region L and the position of the region L
in which liquid refrigerant flows, the higher the tempera-
ture of the gas refrigerant. This is because in a region
away from the region L, the temperature of refrigerant is
raised by sensible heat from air that passes through the
region G, and in a region close to the region L, the tem-
perature of the refrigerant is effected by the latent heat
of the liquid refrigerant in the region L.
[0039] In the heat exchanger 206 according to Embod-
iment 2, liquid refrigerant flows in the region L of the heat
transfer tube 30, which is located on the windward side
thereof, whereby it is possible to easily ensure a sufficient
difference in temperature between air and the refrigerant,
thus improving the heat transfer performance of the heat
exchanger 206.
[0040] The heat exchanger 206 according to Embod-
iment 2 separates two-phase gas-liquid refrigerant into
liquid refrigerant in the first distribution chamber 221 and
gas refrigerant in the second distribution chamber 222,
and then causes the liquid refrigerant and the gas refrig-
erant to flow in the different regions of the heat transfer
tube 30. It is therefore possible to reduce variation be-
tween the ratios between the gas refrigerant and the liq-
uid refrigerant of refrigerant that flows in the heat transfer
tubes 30. Thus, the heat exchanger 206 is capable of
achieving a desired heat exchange performance.

Embodiment 3

[0041] In a refrigeration cycle apparatus 300 according
to Embodiment 3, the first distribution chamber 221 and
the second distribution chamber 222 of the heat exchang-
er 206 according to Embodiment 2 are interchanged in
position. The refrigeration cycle apparatus 300 according
to Embodiment 3 will be described by referring mainly to
the differences between Embodiments 2 and 3. In the
refrigeration cycle apparatus 300 according to Embodi-
ment 3, in each of related figures, components that have
the same functions as those in those in Embodiment 1
and/or Embodiment 2 are denoted by the same reference

signs.
[0042] Fig. 12 is a diagram of a sectional configuration
of a refrigerant distributor 310 of a heat exchanger 306
according to Embodiment 3. In the refrigerant distributor
310 of the heat exchanger 306, the first distribution cham-
ber 221 and the second distribution chamber 222 are
interchanged in position in the y direction. That is, in the
heat exchanger 306, the second distribution chamber
222 is located on the windward side, and the first distri-
bution chamber 221 is located on the leeward side.
[0043] Fig. 13 is a diagram illustrating a temperature
distribution and regions of each of the heat transfer tubes
30 in Fig. 12, in which liquid refrigerant and gas refrigerant
flow. In each heat transfer tube 30 of the heat exchanger
306 according to Embodiment 3, the region G in which
gas refrigerant flows is located on the windward side of
the heat transfer tubes 30, and the region L in which liquid
refrigerant flows is located on the leeward side of the
heat transfer tube 30. Also, in Embodiment 3, it is pref-
erable that the region L be made larger than the region G.
[0044] When air flows into the spaces between the heat
transfer tubes 30 of the heat exchanger 306 operating
as an evaporator, the greater the distance between the
position of the region L and the position of refrigerant in
the region G on the windward side, the higher the tem-
perature of the refrigerant. This is because gas refriger-
ant that flows in the region G receives sensible heat from
air that passes through the region G and has a high tem-
perature, in heat exchange between the gas refrigerant
and the air. Therefore, the temperature in the region G
is relatively high. Thus, when a heating operation is per-
formed at a condition in which an outside air temperature
is low, it is possible to reduce the probability that frost
will be formed at a region of the heat transfer tube 30 on
the windward side, where frost is mostly easily formed.
As a result, the flow of air in the heat exchanger 306 is
not obstructed by frost. Accordingly, the heat exchanger
306 can achieve a desired heat exchange performance.
In addition, it is possible to reduce variation between the
ratios between gas refrigerant and liquid refrigerant that
flow in the heat transfer tubes 30. Thus, the heat ex-
changer 306 can achieve a desired heat exchange per-
formance.

Embodiment 4

[0045] A refrigeration cycle apparatus 400 according
to Embodiment 4 is different from that according to Em-
bodiment 2 in configuration of the heat exchanger; that
is, the configuration of the heat exchanger according to
Embodiment 4 is different from that of the heat exchanger
206 according to Embodiment 2. The refrigeration cycle
apparatus 400 according to Embodiment 4 will be de-
scribed by referring mainly to the differences between
Embodiments 2 and 4. Regarding the refrigeration cycle
apparatus 400 according to Embodiment 4, in each of
relate figures, components that have the same functions
as those in any of Embodiments 1 to 3 are denoted by
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the same reference signs.
[0046] Fig. 14 is an exploded perspective view illus-
trating a configuration of a heat exchanger 406 according
to Embodiment 4. Fig. 15 is a diagram of a sectional
configuration of a refrigerant distributor 410 of the heat
exchanger 406 according to Embodiment 4, two-phase
gas-liquid refrigerant that has flowed from the refrigerant
inflow pipe 14 into the gas-liquid separation chamber 20
is separated into gas refrigerant and liquid refrigerant in
the gas-liquid separation chamber 20. In this regard, the
heat exchanger 406 according to Embodiment 4 is the
same as the heat exchangers 6, 206, and 306 in Embod-
iments 1 to 3. However, in the refrigerant distributor 410
of the heat exchanger 406 according to Embodiment 4,
a distribution chamber 421 connected to the heat transfer
tubes 30 is partitioned by partition components 42 into a
plurality of spaces arranged in the z direction. In addition,
the refrigerant distributor 410 includes, between the gas-
liquid separation chamber 20 and the distribution cham-
ber 421, a liquid chamber 427 into which only liquid re-
frigerant flows and a gas chamber 428 into which only
gas refrigerant flows.
[0047] As illustrated in Fig. 14, a gas passage hole
415a is provided in upper part of the gas-liquid separation
chamber 20, that is, upper part of a partition plate 411,
and a liquid passage hole 416a is provided in lower part
of the gas-liquid separation chamber 20, that is, lower
part of the partition plate 411. The gas chamber 428 com-
municates with the gas-liquid separation chamber 20
through the gas passage hole 415a. Thus, only gas re-
frigerant flows into the gas chamber 428. The liquid
chamber 427 communicates with the gas-liquid separa-
tion chamber 20 through the liquid passage hole 416a.
Thus, only liquid refrigerant flows into the liquid chamber
427. The liquid chamber 427 and the gas chamber 428
are partitioned off by a division plate 417 and are inde-
pendent spaces. In addition, the distribution chamber 421
and each of the liquid chamber 427 and the gas chamber
428 are partitioned off by a partition plate 418.
[0048] The liquid chamber 427 has liquid passage
holes 416b that are provided in the partition plate 418
and that communicate with the distribution chamber 421.
In addition, the gas chamber 428 has gas passage holes
415b that are provided in the partition plate 418 and that
communicate with the distribution chamber 421. In Em-
bodiment 4, the distribution chamber 421, in which the
heat transfer tubes 30 are inserted, is partitioned into a
plurality of joining regions 421a, 421b, 421c, and 421d
arranged in the z direction. For each of the joining regions
421a, 421b, 421c, and 421d, an associated one of the
liquid passage holes 416b and an associated one of the
gas passage holes 415b are provided. Thus, liquid re-
frigerant in the liquid chamber 427 and gas refrigerant in
the gas chamber 428 evenly flow into the joining regions
421a, 421b, 421c, and 421d. The gas refrigerant and the
liquid refrigerant that have flowed into each of the joining
regions 421a, 421b, 421c, and 421d are mixed, and re-
frigerant resulting from this mixture flows into the heat

transfer tubes 30. It should be noted that gas refrigerant
and liquid refrigerant, which are separated from each oth-
er, flow into each of the joining regions 421a, 421b, 421c,
and 421d through different paths. Thus, it is possible to
reduce variation between the ratios between gas refrig-
erant and liquid refrigerant in the joining regions 421a,
421b, 421c, and 421d.
[0049] In the case where the heat transfer tubes 30 are
flat multi-hole tubes, when gas refrigerant and liquid re-
frigerant flow separately in refrigerant passages, a tem-
perature difference is made between the gas refrigerant
and the liquid refrigerant. Thus, the gas refrigerant and
the liquid refrigerant exchange heat with each other, as
a result of which the amount of heat exchange between
air and refrigerant that passes through a heat exchanger
may be lowered. In Embodiment 4, when gas refrigerant
and liquid refrigerant flow into the joining regions 421a,
421b, 421c, and 421d and then join each other therein,
the ratios between the gas refrigerant and the liquid re-
frigerant that flow into the joining regions 421a, 421b,
421c, and 421d are substantially the same as each other.
It is therefore possible to cause a mixture of the gas re-
frigerant and the liquid refrigerant to flow in each of the
heat transfer tubes 30, thus reducing heat exchange be-
tween gas refrigerant and liquid refrigerant and promot-
ing heat exchange between air and refrigerant. In addi-
tion, as in Embodiments 1 to 3, the heat exchanger 406
separates two-phase gas-liquid refrigerant into gas re-
frigerant and liquid refrigerant and thereafter causes the
gas refrigerant and the liquid refrigerant to join each other
in the joining regions 421a, 421b, 421c, and 421d, which
are partitioned off. Thus, it is possible to reduce variation
between the ratios between the gas refrigerant and the
liquid refrigerant that flow into the joining regions 421a,
421b, 421c, and 421d, and also reduces variation be-
tween the ratios between the gas refrigerant and the liq-
uid refrigerant flow in the heat transfer tubes 30.

(Modification)

[0050] Fig. 16 is an exploded perspective view illus-
trating a configuration of a heat exchanger 406a that is
a modification of the heat exchanger 406 according to
Embodiment 4. In the heat exchanger 406, the refrigerant
distributor 410 is partitioned, by the two partition plates
411 and 418, into three spaces arranged in the x direc-
tion. The spaces are used as spaces in which refrigerant
is separated or joins. On the other hand, in the heat ex-
changer 406a of the modification, plate materials 451
and 454 are stacked, and holes or elongate holes such
as a gas passage hole 415 and a liquid passage hole
416 are provided in the plate materials, thereby providing
spaces in which refrigerant is separated or joins.
[0051] Specifically, two elongate holes 452, whose
major axes extend in the z direction, are provided in the
plate material 451 such that the elongate holes 452 are
arranged in the y direction, thereby providing a liquid
chamber 427 and a gas chamber 428. A central portion
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453 of the plate material 451, which is located between
the two elongate holes 452, corresponds to the division
plate 417. One of the two elongate holes 452 communi-
cates with the gas-liquid separation chamber 20 through
the gas passage hole 415. The other of the two elongate
holes 452 communicates with the gas-liquid separation
chamber 20 through the liquid passage hole 416.
[0052] A plurality of elongate holes 455, whose major
axes extend in the y direction, are formed in the plate
material 454 such that the elongate holes 455 are ar-
ranged in the z direction, thereby providing a plurality of
distribution chambers 421 of the heat exchanger 406a
of the modification. Each of the elongate holes 455 is
formed in association with an associated one of the heat
transfer tubes 30. Each of the elongate holes 455 com-
municates with both the elongate hole 452 serving as the
liquid chamber 427 and the elongate hole 452 serving
as the gas chamber 428. Thus, liquid refrigerant that
flows from the liquid chamber 427 and gas refrigerant
that flows from the gas chamber 428 join each other in
each of the elongate holes 455 serving as the distribution
chambers 421. It should be noted that although it is de-
scribed above that each of the elongate holes 455 is
formed in association with an associated one of the heat
transfer tubes 30, but it is not limiting. For example, each
of the distribution chambers 421 may be connected to
associated two or more of the heat transfer tubes 30.
[0053] A refrigerant distributor 410a of the heat ex-
changer 406a of the modification example is formed by
the following simple way: holes are formed in compo-
nents such as the plate materials 451 and 454, and the
components are then stacked together. Thus, the heat
exchanger 406a can be manufactured with a small
number of components at a low cost. In addition, in the
refrigerant distributor 410a of the heat exchanger 406a,
since components such as the plate materials 451 and
454 are stacked, the thickness of the refrigerant distrib-
utor 410a in the x direction is reduced. Accordingly, it is
possible to increase the area for a heat transfer section
in which the heat transfer tubes 30 are provided.

Embodiment 5

[0054] A refrigeration cycle apparatus 500 according
to Embodiment 5 is different from that according to Em-
bodiment 2 in configuration of the heat exchanger; that
is, the configuration of the heat exchanger according to
Embodiment 5 is different from that of the heat exchanger
206 according to Embodiment 2. The refrigeration cycle
apparatus 500 according to Embodiment 5 will be de-
scribed by referring mainly to the differences between
Embodiments 2 and 5. Regarding the refrigeration cycle
apparatus 500 according to Embodiment 5, in each of
related figures, components that have the same function
as those in any of Embodiments 1 to 4 are denoted by
the same reference signs.
[0055] Fig. 17 is a diagram of a sectional configuration
of a heat exchanger 506 according to Embodiment 5.

Fig. 17 illustrates a section along the x and z axes. A
refrigerant distributor 510 of the heat exchanger 506 ac-
cording to Embodiment 5 includes a liquid refrigerant
catch structure 570 in the gas-liquid separation chamber
20. For example, the liquid refrigerant catch structure 570
is a mesh filter whose mesh size and material can be set
as appropriate. The liquid refrigerant catch structure 570
is located between a refrigerant inflow pipe 514 and the
gas passage hole 15 in the z direction, and is provided
in such a manner as to partition the gas-liquid separation
chamber 20 into spaces arranged in the z direction.
[0056] The refrigerant inflow pipe 514 is inserted in the
gas-liquid separation chamber 20 such that the refriger-
ant inflow pipe 514 is inclined in the opposite direction to
the z direction. Thus, two-phase gas-liquid refrigerant
that has flowed from the refrigerant inflow pipe 514 into
the gas-liquid separation chamber 20 moves in the op-
posite direction to the z direction. In this process, the two-
phase gas-liquid refrigerant is unevenly present in the
gas-liquid separation chamber 20 such that liquid refrig-
erant accumulates in the lower region of the gas-liquid
separation chamber 20 because of the effect of gravity,
and gas refrigerant and liquid refrigerant that is in the
form of fine particles are present in the upper region of
the gas-liquid separation chamber 20. The gas passage
hole 15 is set in the upper part of the gas-liquid separation
chamber 20, and the separated gas refrigerant thus flows
into the second distribution chamber 222 of the distribu-
tion chamber 21 via the gas passage hole 15. In this
case, together with the gas refrigerant, the liquid refrig-
erant that floats in the form of fine particles may flow into
the second distribution chamber 222. The refrigerant dis-
tributor 510 of the heat exchanger 506 according to Em-
bodiment 5, as well as the refrigerant distributor 210 of
the heat exchanger 206 according to Embodiment 2, in-
cludes the distribution chamber 21 which includes the
first distribution chamber 221 and the second distribution
chamber 222.
[0057] The liquid refrigerant catch structure 570 is a
structure that allows gas refrigerant to pass therethrough.
Because of provision of the liquid refrigerant catch struc-
ture 570, the heat exchanger 506 can obtain the following
advantage: liquid refrigerant which moves together with
gas refrigerant, toward the upper region of the gas-liquid
separation chamber 20 adheres to the liquid refrigerant
catch structure 570, becomes liquid droplets, and drips
down in the direction of gravity. Thus, in the heat ex-
changer 506 according to Embodiment 5, separation of
gas refrigerant and liquid refrigerant is promoted.

Embodiment 6

[0058] A refrigeration cycle apparatus 600 according
to Embodiment 6 is different from that according to Em-
bodiment 2 in configuration of the heat exchanger; that
is, the configuration of the heat exchanger according to
Embodiment 5 is different from that of the heat exchanger
206 according to Embodiment 2. The refrigeration cycle
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apparatus 600 according to Embodiment 6 will be de-
scribed by referring mainly to the differences between
Embodiments 2 and 6. Regarding components of the re-
frigeration cycle apparatus 600 according to Embodi-
ment 6, in each of related figures, components that have
the same functions as those in any of Embodiments 1 to
5 are denoted by the same reference signs.
[0059] Fig. 18 is a diagram of a sectional configuration
of a heat exchanger 606 according to Embodiment 6.
Fig. 18 illustrates a section along the x and z axes. A
refrigerant distributor 610 of the heat exchanger 606 ac-
cording to Embodiment 6 includes a baffle plate 670 in
the gas-liquid separation chamber 20. The baffle plate
670 is provided below a location where a refrigerant in-
flow pipe 614 is inserted. The baffle plate 670 extends
from a wall surface in which the refrigerant inflow pipe
614 is set, toward the partition plate 11. The baffle plate
670 has a communication hole 671 that is close to the
partition plate 11 and that causes the upper region and
the lower region of the gas-liquid separation chamber 20
to communicate with each other. The baffle plate 670 is
inclined in the opposite direction to the z direction toward
the partition plate 11. Also, the baffle plate 670 is formed
to cause two-phase gas-liquid refrigerant flowing from
the refrigerant inflow pipe 614, which is also inclined in
the opposite direction to the z direction, to flow along the
baffle plate 670. In Embodiment 6, the baffle plate 670
and the refrigerant inflow pipe 614 are provided parallel
to each other, but their configuration is not limited to this
configuration. For example, the refrigerant inflow pipe
614 may be more greatly inclined in the opposite direction
to the z direction than the baffle plate 670 such that two-
phase gas-liquid refrigerant that has flowed from the re-
frigerant inflow pipe 614 comes into contact with the baffle
plate 670. When two-phase gas-liquid refrigerant comes
into contact with the baffle plate 670, liquid refrigerant
contained in the two-phase gas-liquid refrigerant adheres
to a surface of the baffle plate 670 and flows down through
the communication hole 671. Therefore, in the gas-liquid
separation chamber 20, separation of gas refrigerant and
liquid refrigerant in the gas-liquid separation chamber 20
is promoted.
[0060] The gas-liquid separation chamber 20 is parti-
tioned by the baffle plate 670, into two spaces arranged
in the z direction. Referring to Fig. 18, a lower space and
an upper space relative to the baffle plate 670 will be
referred to as a first space 620a and a second space
620b, respectively. A gas passage pipe 615a is connect-
ed to a gas passage hole 615 provided in the second
space 620b, which is the upper space in the gas-liquid
separation chamber 20. An end portion 615b of the gas
passage pipe 615a is located in the second space 620b,
which is the lower space relative to the baffle plate 670.
The gas passage pipe 615a is configured to enable gas
refrigerant to be sent from upper part of the lower space
relative to the baffle plate 670 to the second distribution
chamber 222. By virtue of this configuration, liquid refrig-
erant adheres to the baffle plate 670 and the partition

plate 11 and flows down. Therefore, gas refrigerant flows
into the gas passage pipe 615a. As a result, the gas re-
frigerant and the liquid refrigerant are efficiently separat-
ed in the gas-liquid separation chamber 20.
[0061] Regarding the present disclosure, the descrip-
tions concerning the above configurations are not limit-
ing. For example, in part of the configuration of each of
the heat exchangers 6, 206, 306, 406, 506, and 606 ac-
cording to Embodiments 1 to 6, plate materials may be
stacked as in the heat exchanger 406a. Although the
heat exchangers 6, 206, 306, 406, 506, and 606 are ap-
plied to the outdoor unit 1, they may be applied not only
to the outdoor unit 1, but also to the indoor unit 2. In
addition, regarding the present disclosure, the embodi-
ments may be combined. For example, the liquid refrig-
erant catch structure 570 in Embodiment 5 may be ap-
plied to Embodiment 1, 3, 4, or 6. Also, the configuration
of the baffle plate 670 in Embodiment 6 may be applied
to Embodiment 1, 3, 4, or 5.

Reference Signs List

[0062] 1: outdoor unit, 2: indoor unit, 3: compressor,
4: indoor heat exchanger, 4f: indoor fan, 5: pressure re-
ducing device, 6: (outdoor) heat exchanger, 6f: outdoor
fan, 7: flow switching device, 8: flow control valve, 9: by-
pass passage, 10: refrigerant distributor, 11: partition
plate, 12: outer shell component, 13: outer shell compo-
nent, 14: refrigerant inflow pipe, 15: gas passage hole,
15a: gas passage pipe, 16: liquid passage hole, 20: gas-
liquid separation chamber, 21: distribution chamber, 25:
end-portion component, 30: heat transfer tube, 31: end
portion, 32: refrigerant passage portion, 33: end face, 42:
partition component, 60: cylindrical portion, 91: gas re-
frigerant, 92: liquid refrigerant, 99: refrigerant circuit, 100:
refrigeration cycle apparatus, 111: extension pipe, 112:
extension pipe, 200: refrigeration cycle apparatus, 206:
heat exchanger, 210: refrigerant distributor, 215: gas
passage hole, 217: division plate, 221: first distribution
chamber, 222: second distribution chamber, 299: refrig-
erant circuit, 300: refrigeration cycle apparatus, 306: heat
exchanger, 310: refrigerant distributor, 400: refrigeration
cycle apparatus, 406: heat exchanger, 406a: heat ex-
changer, 410: refrigerant distributor, 410a: refrigerant
distributor, 411: partition plate, 415: gas passage hole,
415a: gas passage hole, 415b: gas passage hole, 416:
liquid passage hole, 416a: liquid passage hole, 416b:
liquid passage hole, 417: division plate, 421: distribution
chamber, 421a: joining region, 421b: joining region,
421c: joining region, 427: liquid chamber, 428: gas cham-
ber, 451: plate material, 452: elongate hole, 453: central
portion, 454: plate material, 455: elongate hole, 500: re-
frigeration cycle apparatus, 506: heat exchanger, 510:
refrigerant distributor, 514: refrigerant inflow pipe, 570:
liquid refrigerant catch structure, 600: refrigeration cycle
apparatus, 606: heat exchanger, 610: refrigerant distrib-
utor, 614: refrigerant inflow pipe, 615: gas passage hole,
615a: gas passage pipe, 615b: end portion, 620a: first
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space, 620b: second space, 670: baffle plate, 671: com-
munication hole, AF: arrow, G: region, L: region

Claims

1. A heat exchanger comprising:

a plurality of heat transfer tubes arranged in a
first direction and extending in a second direc-
tion perpendicular to the first direction;
a refrigerant distributor connected to one end
portion of each of the plurality of heat transfer
tubes; and
a refrigerant inflow pipe connected to the refrig-
erant distributor,
wherein the refrigerant distributor is formed to
extend in the first direction, and includes

a gas-liquid separation chamber in which
refrigerant that flows from the refrigerant in-
flow pipe into the gas-liquid separation
chamber is separated into gas refrigerant
and liquid refrigerant,
a distribution chamber connected to the end
portion of each of the plurality of heat trans-
fer tubes,
a liquid passage hole through which the liq-
uid refrigerant flows, and through which the
gas-liquid separation chamber and the dis-
tribution chamber communicate with each
other, and
a gas passage hole through which the gas
refrigerant flows, and which is provided off-
set from the liquid passage hole in the first
direction.

2. The heat exchanger of claim 1, wherein the refriger-
ant inflow pipe is located between the gas passage
hole and the liquid passage hole in the first direction.

3. The heat exchanger of claim 2, wherein the gas-liq-
uid separation chamber includes, between the gas
passage hole and the refrigerant inflow pipe, a liquid
refrigerant catch structure configured to catch liquid
refrigerant.

4. The heat exchanger of claim 2, wherein

the refrigerant distributor includes a partition
plate that partitions an internal space of the re-
frigerant distributor into the gas-liquid separa-
tion chamber and a space other than the gas-
liquid separation chamber,
the gas-liquid separation chamber includes

a baffle plate between the refrigerant inflow
pipe and the liquid passage hole, the baffle

plate extending from a wall surface in which
the refrigerant inflow pipe is provided, to-
ward the partition plate, and
a gas passage pipe through which the gas
passage hole and a first space communi-
cate with each other, the first space being
a space in which the liquid passage hole is
provided and which is partitioned off by the
baffle plate, the gas passage pipe extending
from the gas passage hole, and

the baffle plate has a communication hole
through which the first space and a second
space communicate with each other, the second
space being a space in which the gas passage
hole is provided.

5. The heat exchanger of any one of claims 1 to 4,
wherein the gas passage hole is provided as a hole
through which the gas-liquid separation chamber
and the distribution chamber communicate with each
other.

6. The heat exchanger of claim 5, wherein

the distribution chamber includes a first distribu-
tion chamber and a second distribution cham-
ber, the first distribution chamber and the sec-
ond distribution chamber being partitioned off
and arranged in a third direction perpendicular
to a plane parallel to the first direction and the
second direction,
the first distribution chamber communicates with
the gas-liquid separation chamber through the
liquid passage hole, and
the second distribution chamber communicates
with the gas-liquid separation chamber through
the gas passage hole.

7.  The heat exchanger of any one of claims 1 to 5,
further comprising a gas chamber and a liquid cham-
ber which are provided between the distribution
chamber and the gas-liquid separation chamber,

wherein the gas chamber communicates with
the gas-liquid separation chamber through the
gas passage hole,
the liquid chamber communicates with the gas-
liquid separation chamber through the liquid
passage hole, and
the gas chamber and the liquid chamber com-
municate with the distribution chamber.

8. The heat exchanger of claim 7, wherein the distribu-
tion chamber is partitioned into a plurality of joining
regions arranged in the first direction.

9. The heat exchanger of any one of claims 1 to 3, fur-
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ther comprising a gas passage pipe extending from
the refrigerant distributor to an outside thereof, and
connected to the gas passage hole.

10. The heat exchanger of any one of claims 1 to 9,
wherein the refrigerant distributor includes a plurality
of plate-like components that are stacked together.

11. A heat exchanger unit comprising:

the heat exchanger of any one of claims 1 to 10;
and
a fan configured to send air to the heat exchang-
er.

12. The heat exchanger unit of claim 11, wherein the
heat exchanger is provided to extend in the first di-
rection and the first direction is a direction of gravity.

13. A heat exchanger unit comprising:

the heat exchanger of claim 7 or 8; and
a fan configured to send air to the heat exchang-
er,
wherein the gas chamber is located on a wind-
ward side relative to the liquid chamber.

14. A heat exchanger unit comprising:

the heat exchanger of claim 7 or 8; and
a fan configured to send air to the heat exchang-
er,
wherein the gas chamber is located on a leeward
side relative to the liquid chamber.

15. A refrigeration cycle apparatus comprising the heat
exchanger unit of any one of claims 11 to 14.
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