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(57) A refrigerant distributer includes a plurality of
plates. The refrigerant distributer is configured to divert,
into a plurality of refrigerant flows, refrigerant flowing in
from one or a plurality of inlet ports thereof and allow the
refrigerant flows to be let out from a plurality of outlet
ports thereof spaced from one another in a first direction.
The plurality of plates include: an inflow plate having one
of the plurality of inlet ports; a communication plate hav-
ing a communication chamber communicating with the
one of the plurality of inlet ports of the inflow plate; and
aheattransfertube insertion plate into which aheat trans-
fer tube communicating with one of the plurality of outlet
ports is inserted, the heat transfer tube insertion plate
having heat transfer tube insertion space through which
a plurality of the heat transfer tubes communicate with
the communication chamber.
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Description
Technical Field

[0001] The present disclosure relates to a refrigerant
distributer, a heat exchanger, and an air-conditioning ap-
paratus. The refrigerant distributer is configured to divert,
into a plurality of refrigerant flows, refrigerant flowing in
and allow the refrigerant flows to be let out.

Background Art

[0002] In recent years, to reduce the amount of refrig-
erant and improve heat exchanger performance, there
has been a tendency for heat exchangers usable in an
air-conditioning apparatus to include heat transfer tubes
having a smaller diameter. When the diameter of heat
transfer tubes is reduced, it is necessary to inhibit an
increase in pressure loss of refrigerant that passes
through the heat transfer tubes. Thus, the number of
paths in a heat exchanger, the number of paths being
the number of branch paths along which refrigerant flows
in the heat exchanger, is increased.

[0003] Toincrease the number of paths, heatexchang-
ers usually include a multi-branch refrigerant distributer
configured to distribute and supply, to a plurality of paths,
refrigerant flowing in from one inlet passage. For exam-
ple, Patent Literature 1 discloses a refrigerant distributer
that is disposed to extend in a vertical direction and that
is formed in a header connected to a plurality of heat
transfer tubes disposed side by side in the vertical direc-
tion, the heat transfer tubes extending in a horizontal di-
rection. When a heat exchanger functions as an evapo-
rator, this refrigerant distributer includes an inlet pipe into
which two-phase gas-liquid refrigerant flows, a mixing
chamber in which gas refrigerant and liquid refrigerant
forming two-phase gas-liquid refrigerant flowing in are
mixed to form homogenized refrigerant, communication
chambers connected to the heat transfer tubes, and dis-
tribution passages through which two-phase gas-liquid
refrigerant is distributed to the communication chambers.

Citation List
Patent Literature

[0004]
5376010

Patent Literature 1: Japanese Patent No.

Summary of Invention
Technical Problem

[0005] However, the refrigerant distributer described
in Patent Literature 1 has a large size, thus resulting in
a reduction in the mounting area of the heat exchanger.
Accordingly, this refrigerant distributer has a problem of
impairing heat exchanger performance.
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[0006] The present disclosure is made in view of the
problem in the related art, and an object of the present
disclosure is to provide a refrigerant distributer, a heat
exchanger, and an air-conditioning apparatus, the refrig-
erantdistributer inhibiting an increase in the size and thus
inhibiting a reduction in the mounting area of a heat ex-
changer to enable an improvement in heat exchanger
performance.

Solution to Problem

[0007] Arefrigerantdistributerin an embodiment of the
present disclosure includes a plurality of plates. The re-
frigerant distributer is configured to divert, into a plurality
of refrigerant flows, refrigerant flowing in from one or a
plurality of inlet ports thereof and allow the refrigerant
flows to be let out from a plurality of outlet ports thereof
spaced from one another in a first direction. The plurality
of plates include: an inflow plate having one of the plu-
rality of inlet ports; a communication plate having a com-
munication chamber communicating with the one of the
plurality of inlet ports of the inflow plate; and a heat trans-
fer tube insertion plate into which a heat transfer tube
communicating with one of the plurality of outlet ports is
inserted, the heat transfer tube insertion plate having
heat transfer tube insertion space through which a plu-
rality of the heat transfer tubes communicate with the
communication chamber.

[0008] A heatexchangerinanotherembodimentofthe
presentdisclosure includes: the refrigerant distributer ac-
cording to the embodiment of the present disclosure; and
a plurality of heat transfer tubes connected to the plurality
of respective outlet ports.

[0009] An air-conditioning apparatus in still another
embodiment of the present disclosure includes the heat
exchanger according to the other embodiment of the
present disclosure.

Advantageous Effects of Invention

[0010] According to the embodiments of the present
disclosure, formation of the communication chamber
communicating with the heat transfer tubes enables a
reduction in the thickness of the refrigerant distributer,
thus inhibiting an increase in the size of the refrigerant
distributer and thus inhibiting a reduction in the mounting
area of the heat exchanger to enable an improvement in
heat exchanger performance.

Brief Description of Drawings
[0011]

[Fig. 1] Fig. 1 is a perspective view illustrating an
example of the configuration of a heat exchanger
according to Embodiment 1.

[Fig. 2] Fig. 2 is an exploded perspective view illus-
trating an example of the configuration of a refriger-
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ant distributer according to Embodiment 1.

[Fig. 3] Fig. 3 is a schematic diagram for describing
the relationship between passages when the refrig-
erant distributer in Fig. 2 is viewed from above.
[Fig. 4] Fig. 4 is a schematic diagram illustrating an
example of the positional relationship between the
passages when the refrigerant distributer in Fig. 2 is
viewed from the front.

[Fig. 5] Fig. 5 is a schematic diagram illustrating an
example of the configuration of an air-conditioning
apparatus to which the heat exchanger according to
Embodiment 1 is applied.

[Fig. 6] Fig. 6 is an exploded perspective view illus-
trating an example of the configuration of a refriger-
ant distributer according to Embodiment 2.

[Fig. 7] Fig. 7 is a schematic diagram for describing
the relationship between passages when the refrig-
erant distributer in Fig. 6 is viewed from above.
[Fig. 8] Fig. 8 is a schematic diagram illustrating an
example of the positional relationship between the
passages when the refrigerant distributer in Fig. 6 is
viewed from the front.

[Fig. 9] Fig. 9 is an exploded perspective view illus-
trating an example of the configuration of a refriger-
ant distributer according to Embodiment 3.

[Fig. 10]Fig. 10 is a schematic diagram for describing
the relationship between passages when the refrig-
erant distributer in Fig. 9 is viewed from above.
[Fig. 11] Fig. 11 is a schematic diagram illustrating
an example of the positional relationship between
the passages when the refrigerant distributer in Fig.
9 is viewed from the front.

[Fig. 12] Fig. 12 is an exploded perspective view il-
lustrating an example of the configuration of a refrig-
erant distributer according to Embodiment 4.

[Fig. 13] Fig. 13 is an exploded perspective view il-
lustrating an example of the configuration of a refrig-
erant distributer according to Embodiment 5.

[Fig. 14] Fig. 14 is an exploded perspective view il-
lustrating an example of the configuration of a refrig-
erant distributer according to Embodiment 6.

Description of Embodiments
Embodiment 1

[0012] A refrigerant distributer according to Embodi-
ment 1 will be described below with reference to the draw-
ings, for example. The refrigerant distributer according
to Embodiment 1 configured to distribute refrigerant to
flow into a heat exchanger will be described below, but
the configuration is not limited thereto. The refrigerant
distributer may be configured to distribute refrigerant to
flow into a different device. In addition, in the following
description, components having the same reference
signs are the same or corresponding components, and
this applies to the entire embodiments described below.
Furthermore, the size relationships of the components in
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the drawings may differ from those of actual ones. Fur-
thermore, illustration of detailed structures is simplified
or omitted as appropriate. The forms of the components
in the entire description are merely examples, and the
forms of the components are not limited to those in the
description.

[Configuration of Heat Exchanger 1]

[0013] The configuration of a heat exchanger 1 accord-
ing to Embodiment 1 will be described. Fig. 1 is a per-
spective view illustrating an example of the configuration
of a heat exchanger according to Embodiment 1. As il-
lustrated in Fig. 1, the heat exchanger 1 includes a re-
frigerant distributer 2, a gas header 3, a plurality of heat
transfer tubes 4, and a plurality of fins 5. The refrigerant
distributer 2 has one or a plurality of refrigerant inlet por-
tions 2A, which are inlet ports for refrigerant, and a plu-
rality of refrigerant outlet portions 2B, which are outlet
ports for refrigerant. The refrigerant outlet portions 2B
are arranged in the height direction. The gas header 3
has a plurality of refrigerant inlet portions 3A and one
refrigerant outlet portion 3B. Refrigerant pipes of a refrig-
eration cycle apparatus such as an air-conditioning ap-
paratus are connected to the one or the plurality of re-
frigerant inlet portions 2A of the refrigerant distributer 2
and the refrigerant outlet portion 3B of the gas header 3.
The heat transfer tubes 4 are connected between the
refrigerant outlet portions 2B of the refrigerant distributer
2 and the refrigerantinlet portions 3A of the gas header 3.
[0014] Each of the heat transfer tubes 4 is a flat tube
or acircular tube having a plurality of passages. The heat
transfer tube 4 is made of, for example, copper or alumi-
num. An end portion of each of the heat transfer tubes 4
closer to the refrigerant distributer 2 is connected to a
corresponding one of the refrigerant outlet portions 2B
of the refrigerant distributer 2. The fins 5 are joined to the
heat transfer tubes 4. Each of the fins 5 is made of, for
example, aluminum. Fig. 1 illustrates an example in
which the number of the heat transfer tubes 4 is eight.
However, the number of the heat transfer tubes 4 is not
limited thereto and may be any number as long as the
number is two or more.

[Refrigerant Flow in Heat Exchanger 1]

[0015] The refrigerant flow in the heat exchanger 1 ac-
cording to Embodiment 1 will be described. For example,
when the heat exchanger 1 functions as an evaporator,
refrigerant flowing in refrigerant pipes flows into the re-
frigerant distributer 2 via the one or the plurality of refrig-
erant inlet portions 2A and is distributed to and flows out
into the heat transfer tubes 4 via the refrigerant outlet
portions 2B. The distributed refrigerants in the heat trans-
fer tubes 4 are subjected to heat exchange with, for ex-
ample, air supplied by a fan (not illustrated). The refrig-
erants flowing in the heat transfer tubes 4 flow into the
gas header 3 via the refrigerant inlet portions 3A and join
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together. Thejoined refrigerant flows outinto a refrigerant
pipe via the refrigerant outlet portion 3B. When the heat
exchanger 1 functions as a condenser, refrigerant flows
in the direction opposite to this flow direction.

[Configuration of Refrigerant Distributer 2]

[0016] The configuration of the refrigerant distributer 2
according to Embodiment 1 will be described. Fig. 2 is
an exploded perspective view illustrating an example of
the configuration of a refrigerant distributer according to
Embodiment 1. Fig. 3 is a schematic diagram for describ-
ing the relationship between passages when the refrig-
erant distributer in Fig. 2 is viewed from above. To make
the relationship between the passages formed in plates
easy to understand, Fig. 3 illustrates the passages with
dashed lines. Fig. 4 is a schematic diagram illustrating
an example of the positional relationship between the
passages when the refrigerant distributer in Fig. 2 is
viewed from the front.

[0017] As illustrated in Figs. 2 to 4, the refrigerant dis-
tributer 2 is formed by stacking a plurality of plates 10,
which have, for example, arectangular shape. The plates
10 are formed by alternately stacking first plates 101,
102, and 103 and second plates 111 and 112. The first
plates 101, 102, and 103 and the second plates 111 and
112 have the same outside shape in plan view. The sec-
ondplates 111and 112 are partition plates for partitioning
off the first plates 101, 102, and 103. For example, a
soldering material is applied to both surfaces of each of
the second plates 111 and 112. The first plates 101, 102,
and 103 are stacked via the second plates 111 and 112
and are joined together by soldering. The plates are each
made by, for example, press work or cutting work.
[0018] The first plate 101 has one or a plurality of first
passages 10A, which are through holes and which are
located at substantially the center of the first plate 101 in
the short-side direction. A capillary tube or a refrigerant
pipe of a refrigeration cycle apparatus is connected to
the first passage 10A. The first passage 10A corresponds
to the refrigerant inlet portion 2A in Fig. 1. The first plate
101 is an inflow plate having the one or the plurality of
firstpassages 10A, which are the refrigerant inlet portions
2A serving as inlet ports.

[0019] Fig. 2 illustrates an example in which capillary
tubes are connected to the first plate 101. In this case,
the first plate 101 has the plurality of first passages 10A.
When a refrigerant pipe is connected to the first plate
101, the first plate 101 can have the one first passage
10A.

[0020] The second plate 111 has one or a plurality of
second passages 10B, which are through holes and
which are located at substantially the center of the second
plate 111 in the short-side direction. The second passage
10B is formed at a position depending on the position of
the corresponding first passage 10A of the first plate 101
and allows the first passage 10A and the corresponding
communication chamber 11 of the first plate 102, which
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will be described later, to communicate with one another.
[0021] The first plate 102 has a plurality of communi-
cation chambers 11. The communication chamber 11 is
formed to depend on the position of the corresponding
second passage 10B of the second plate 111 and allows
the second passage 10B and the corresponding third
passage 10C of the second plate 112, which will be de-
scribed later, to communicate with one another. The com-
munication chambers 11 are formed to communicate with
a plurality of third passages 10C. In this example, each
of the communication chambers 11 is formed to commu-
nicate with corresponding two of the third passages 10C.
The first plate 102 is a communication plate having the
communication chambers 11, which serve as communi-
cation passages communicating with the refrigerant inlet
portions 2A serving as inlet ports.

[0022] The second plate 112 has the third passages
10C, each of which has the same shape as the outside
shape of the heat transfer tube 4. The third passage 10C
holds the end portion of the heat transfer tube 4 inserted
thereinto via the corresponding fourth passage 10D of
the first plate 103, which will be described later.

[0023] The first plate 103 has a plurality of fourth pas-
sages 10D, each of which is heat transfer tube insertion
space having the same shape as the outside shape of
the heat transfer tube 4. The fourth passage 10D is
formed to depend on the position of the corresponding
third passage 10C of the second plate 112. The heat
transfer tube 4 is inserted into the fourth passage 10D.
The heat transfer tubes 4 are soldered to the first plate
103, and the first plate 103 and the second plate 112 are
stacked. Thus, the heat transfer tubes 4 are connected
to the respective third passages 10C of the second plate
112. The first plate 103 is a heat transfer tube insertion
plate having the fourth passages 10D, each of which is
the heat transfer tube insertion space into which the heat
transfer tube 4 is inserted.

[0024] In this manner, the refrigerant distributer 2 has
distribution passages 2a, which are formed by the pas-
sages of each of the first plates 101, 102, and 103 and
the second plates 111 and 112. That is, the distribution
passages 2a are formed by the first passages 10A, the
second passages 10B, the third passages 10C, the fourth
passages 10D, and the communication chambers 11.

[Refrigerant Flow in Refrigerant Distributer 2]

[0025] Next, the refrigerant flow and the distribution
passages 2a in the refrigerant distributer 2 will be de-
scribed with reference to Figs. 2 to 4. When the heat
exchanger 1 functions as an evaporator, two-phase gas-
liquid refrigerant flows into the refrigerant distributer 2
from the first passages 10A of the first plate 101. The
refrigerant that has flowed into the refrigerant distributer
2 flows into each of the communication chambers 11 of
the first plate 102 via the corresponding second passage
10B of the second plate 111. The refrigerant that has
flowed into the communication chamber 11 flows into the
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third passages 10C of the second plate 112 that commu-
nicate with the communication chamber 11 and is divert-
ed. The diverted refrigerant flows enter the respective
fourth passages 10D of the second plate 112, each of
which is the heat transfer tube insertion space, and are
equally distributed to the heat transfer tubes 4 connected
to the respective fourth passages 10D.

[0026] The example in which two third passages 10C
communicate with one communication chamber 11 has
been described, but the configuration is not limited there-
to. Three or more third passages 10C may communicate
with one communication chamber 11. In this manner, the
number of distribution paths can be changed by changing
the number of the third passages 10C communicating
with the communication chamber 11.

[Manner in which Heat Exchanger 1 Is Used]

[0027] Next, an example of a manner in which the heat
exchanger 1 according to Embodiment 1 is used will be
described. An example in which the heat exchanger 1 is
used in an air-conditioning apparatus 80 will be described
below, but the configuration is not limited thereto. For
example, the heat exchanger 1 may be used in a different
refrigeration cycle apparatus including a refrigerant cycle
circuit. In addition, an example in which the air-condition-
ing apparatus 80 is configured to switch between a cool-
ing operation and a heating operation will be described,
but the configuration is not limited thereto. The air-con-
ditioning apparatus 80 may be configured to perform only
one of the cooling operation and the heating operation.
[0028] Fig. 5is a schematic diagram illustrating an ex-
ample of the configuration of the air-conditioning appa-
ratus 80 to which the heat exchanger 1 according to Em-
bodiment 1 is applied. In Fig. 5, a refrigerant flow in the
cooling operation is represented by dashed arrows, and
a refrigerant flow in the heating operation is represented
by solid arrows. As illustrated in Fig. 5, the air-condition-
ing apparatus 80 includes a compressor 81, a four-way
valve 82, an outdoor heat exchanger 83, an expansion
valve 84, an indoor heat exchanger 85, an outdoor fan
86, and an indoor fan 87. A refrigerant cycle circuit is
formed by connecting, by refrigerant pipes, the compres-
sor 81, the four-way valve 82, the outdoor heat exchanger
83, the expansion valve 84, and the indoor heat exchang-
er 85.

[0029] The refrigerant flow in the cooling operation will
be described. High-pressure, high-temperature gas re-
frigerant discharged from the compressor 81 flows into
the outdoor heat exchanger 83 via the four-way valve 82
and is condensed into high-pressure liquid refrigerant by
being subjected to heat exchange with air supplied by
the outdoor fan 86. The high-pressure liquid refrigerant
flows out from the outdoor heat exchanger 83 and be-
comes low-pressure two-phase gas-liquid refrigerant by
passing through the expansion valve 84. The low-pres-
sure two-phase gas-liquid refrigerant flows into the indoor
heat exchanger 85 and is evaporated, to cool an indoor
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space, into low-pressure gas refrigerant by being sub-
jected to heat exchange with air supplied by the indoor
fan 87. The low-pressure gas refrigerant flows out from
the indoor heat exchanger 85 and is suctioned into the
compressor 81 via the four-way valve 82.

[0030] The refrigerantflow in the heating operation will
be described. High-pressure, high-temperature gas re-
frigerant discharged from the compressor 81 flows into
the indoor heat exchanger 85 via the four-way valve 82
and is condensed, to heat an indoor space, into high-
pressure liquid refrigerant by being subjected to heat ex-
change with air supplied by the indoor fan 87. The high-
pressure liquid refrigerant flows out from the indoor heat
exchanger 85 and becomes low-pressure two-phase
gas-liquid refrigerant by passing through the expansion
valve 84. The low-pressure two-phase gas-liquid refrig-
erant flows into the outdoor heat exchanger 83 and is
evaporated into low-pressure gas refrigerant by being
subjected to heat exchange with air supplied by the out-
door fan 86. The low-pressure gas refrigerant flows out
from the outdoor heat exchanger 83 and is suctioned into
the compressor 81 via the four-way valve 82.

[0031] In Embodiment 1, the heat exchanger 1 is used
as at least one of the outdoor heat exchanger 83 and the
indoor heat exchanger 85. When the heat exchanger 1
functions as an evaporator, the heat exchanger 1 is con-
nected such that refrigerant flows in from the refrigerant
distributer 2. Thatis, when the heat exchanger 1 functions
as an evaporator, two-phase gas-liquid refrigerant flows
into the refrigerant distributer 2 from a refrigerant pipe
and is diverted to flow into each of the heat transfer tubes
4 of the heat exchanger 1. In addition, when the heat
exchanger 1 functions as a condenser, liquid refrigerants
flow into the refrigerant distributer 2 from the respective
heat transfer tubes 4 and join together to flow outinto a
refrigerant pipe.

[0032] As described above, the refrigerant distributer
2 according to Embodiment 1 includes the first plate 101,
which has the first passages 10A, the first plate 102,
which has the communication chambers 11 communi-
cating with the respective first passages 10A, and the
first plate 103, which has the third passages 10C, through
which a plurality of the heat transfer tubes 4 communicate
with each of the communication chambers 11. In this
manner, formation of the communication chamber 11
communicating with the heat transfer tubes 4 enables a
reduction in the thickness of the refrigerant distributer 2
compared with a case in which the refrigerant distributer
has a cylindrical shape. Accordingly, it is possible to re-
duce the size of the refrigerant distributer 2. In addition,
a reduction in the size of the refrigerant distributer 2 in
an air-conditioning apparatus including a casing having
a consistent size results in an increase in the mounting
area of the heat exchanger 1. Thus, it is possible to im-
prove the heat exchanger performance.
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Embodiment 2

[0033] Next, Embodiment 2 will be described. The re-
frigerant distributer 2 according to Embodiment 2 differs
from that in Embodiment 1 in the positions where the first
passages 10A of the first plate 101 are disposed and the
positions where the second passages 10B of the second
plate 111 are disposed. In the following description, parts
common to Embodiment 1 and Embodiment 2 have the
same reference signs, and detailed descriptions thereof
are omitted.

[Configuration of Refrigerant Distributer 2]

[0034] The configuration of the refrigerant distributer 2
according to Embodiment 2 will be described. Fig. 6 is
an exploded perspective view illustrating an example of
the configuration of a refrigerant distributer according to
Embodiment 2. Fig. 7 is a schematic diagram for describ-
ing the relationship between passages when the refrig-
erant distributer in Fig. 6 is viewed from above. To make
the relationship between the passages formed in the
plates easy to understand, Fig. 7 illustrates the passages
with dashed lines. Fig. 8 is a schematic diagram illustrat-
ing an example of the positional relationship between the
passages when the refrigerant distributer in Fig. 6 is
viewed from the front.

[0035] As illustrated in Figs. 6 to 8, the refrigerant dis-
tributer 2 is formed by stacking a plurality of plates 20,
which have, for example, arectangular shape. The plates
20 are formed by alternately stacking the first plates 101,
102, and 103 and the second plates 111 and 112. The
first plates 102 and 103 and the second plate 112 are
similar to those in Embodiment 1.

[0036] The refrigerant distributer 2 has the distribution
passages 2a, which are formed by the passages of each
ofthefirst plates 101, 102, and 103 and the second plates
111 and 112. That s, similarly to Embodiment 1, the dis-
tribution passages 2a are formed by the first passages
10A, the second passages 10B, the third passages 10C,
the fourth passages 10D, and the communication cham-
bers 11.

[0037] The first plate 101 has the one or the plurality
of first passages 10A, to which capillary tubes or a refrig-
erant pipe of a refrigeration cycle apparatus is connected.
Fig. 6 illustrates an example in which capillary tubes are
connected to the first plate 101. The second plate 111
has the one or the plurality of second passages 10B,
each of which is located at a position depending on the
position of the corresponding first passage 10A of the
first plate 101.

[0038] Here, when a fluid such as air mainly flows in
one direction toward the heat exchanger 1, a part of the
heat exchanger 1 located upstream of the fluid flow has
a heat transfer performance higher than that of a part of
the heat exchanger 1 located downstream of the fluid
flow. For this reason, in Embodiment 2, the first passages
10A of the first plate 101 and the second passages 10B
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of the second plate 111 are disposed such that a larger
amount of refrigerant flows in the part located upstream
of the fluid flow having a high heat transfer performance.
[0039] Thefirstpassages 10A and the second passag-
es 10B are unevenly provided to be upstream of the fluid
flow relative to the central position of the plates 10 in the
short-side direction. As aresult, when the heat exchanger
1 including this refrigerant distributer 2 functions as an
evaporator into which two-phase gas-liquid refrigerant
flows, a large amount of two-phase gas-liquid refrigerant
flows in the partlocated upstream of the fluid flow in which
the amount of heat exchange is larger than that in the
part located downstream of the fluid flow, thus improving
the heat transfer performance of the part of the heat ex-
changer 1 located upstream of the fluid flow. Accordingly,
itis possible toimprove the heat exchanger performance.
[0040] As described above, in the refrigerant distribut-
er 2 according to Embodiment 2, the first passages 10A
are formed in the first plate 101 such that the first pas-
sages 10A are located upstream of the fluid flow outside
the heat transfer tubes 4. As a result, a larger amount of
refrigerant flows in the part located upstream of the fluid,
thus improving the heat transfer performance of the part
located upstream thereof in which the amount of heat
exchange is large. Accordingly, it is possible to improve
the heat exchanger performance.

Embodiment 3

[0041] Next, Embodiment 3 will be described. The re-
frigerant distributer 2 according to Embodiment 3 differs
from that in each of Embodiments 1 and 2 in the shape
of the communication chamber 11 of the first plate 102.
In the following description, parts common to Embodi-
ment 3 and Embodiment 1 or 2 have the same reference
signs, and detailed descriptions thereof are omitted.

[Configuration of Refrigerant Distributer 2]

[0042] The configuration of the refrigerant distributer 2
according to Embodiment 3 will be described. Fig. 9 is
an exploded perspective view illustrating an example of
the configuration of a refrigerant distributer according to
Embodiment 3. Fig. 10 is a schematic diagram for de-
scribing the relationship between passages when the re-
frigerant distributer in Fig. 9 is viewed from above. To
make the relationship between the passages formed in
the plates easy to understand, Fig. 10 illustrates the pas-
sages with dashed lines. Fig. 11 is a schematic diagram
illustrating an example of the positional relationship be-
tween the passages when the refrigerant distributer in
Fig. 9 is viewed from the front.

[0043] As illustrated in Figs. 9 to 11, the refrigerant
distributer 2 is formed by stacking a plurality of plates 30,
which have, forexample, arectangular shape. The plates
30 are formed by alternately stacking the first plates 101,
102, and 103 and the second plates 111 and 112. The
first plates 101 and 103 and the second plates 111 and
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112 are similar to those in Embodiment 1.

[0044] The refrigerant distributer 2 has the distribution
passages 2a, which are formed by the passages of each
ofthefirst plates 101, 102, and 103 and the second plates
111 and 112. That is, similarly to Embodiments 1 and 2,
the distribution passages 2a are formed by the first pas-
sages 10A, the second passages 10B, the third passages
10C, the fourth passages 10D, and the communication
chambers 11.

[0045] The first plate 102 has the plurality of commu-
nication chambers 11, each of which is formed to depend
on the position of the corresponding second passage 10B
of the second plate 111. In Embodiment 3, the commu-
nication chamber 11 has a descentinhibiting portion 11a.
[0046] As illustrated in Fig. 10, the descent inhibiting
portion 11a is provided such that the descent inhibiting
portion 11a is unevenly located to be downstream of a
fluid flow. As illustrated in Fig. 11, the descent inhibiting
portion 11a is provided to be located lower than the po-
sition of the corresponding second passage 10B.
[0047] In the communication chamber 11, a passage
flow resistance applied downward in the direction of grav-
ity against refrigerant flowing in is usually large. Provision
of the descent inhibiting portion 11a lower than the posi-
tion where refrigerant flows in causes the flow resistance
in a lower part of the communication chamber 11 to be
larger than that in an upper part of the communication
chamber 11. Accordingly, liquid refrigerant forming two-
phase gas-liquid refrigerant is inhibited from being une-
venly distributed to flow in the lower part due to gravity.
As a result, the liquid refrigerant flows evenly in the com-
munication chamber 11. Thus, it is possible to evenly
distribute the liquid refrigerant to the heat transfer tubes
4 communicating with the communication chamber 11
when the liquid refrigerant flows out from the communi-
cation chamber 11 and to improve the performance of
the heat exchanger 1.

[0048] In addition, the descent inhibiting portion 11ais
provided such that the descent inhibiting portion 11a is
unevenly located to be downstream of the fluid flow. This
causes two-phase gas-liquid refrigerant flowing in from
the corresponding second passage 10B of the second
plate 111 to flow in the part located upstream of the fluid
flow more than in the partlocated downstream of the fluid
flow, thus improving the heat transfer performance of the
part of the heat exchanger 1 located upstream of the fluid
flow. Accordingly, it is possible to improve the heat ex-
changer performance.

[0049] As described above, in the refrigerant distribut-
er 2 according to Embodiment 3, the communication
chamber 11 has the descent inhibiting portion 11a, which
is located lower than the top of the corresponding first
passage 10A. This inhibits liquid refrigerant forming two-
phase gas-liquid refrigerant flowing into the communica-
tion chamber 11 from being unevenly distributed to flow
in the lower part due to gravity. Thus, the liquid refrigerant
is distributed evenly to the heat transfer tubes 4. Accord-
ingly, it is possible to improve the heat exchanger per-
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formance.

[0050] In the refrigerant distributer 2, the descent in-
hibiting portion 11a is formed to be located downstream
of the fluid flow. As a result, a larger amount of refrigerant
flows in the part located upstream of the fluid, thus im-
proving the heat transfer performance of the part located
upstream thereof in which the amount of heat exchange
is large. Accordingly, it is possible to improve the heat
exchanger performance.

Embodiment 4

[0051] Next, Embodiment 4 will be described. Embod-
iment 4 differs from Embodiments 1 to 3 in provision of
a plate having branch passages in which refrigerant is
diverted into a plurality of refrigerant flows, the plate being
located between the first plate 101 and the first plate 102.
In the following description, parts common to Embodi-
ment 4 and Embodiment 1, 2, or 3 have the same refer-
ence signs, and detailed descriptions thereof are omitted.

[Configuration of Refrigerant Distributer 2]

[0052] The configuration of the refrigerant distributer 2
according to Embodiment 4 will be described. Fig. 12 is
an exploded perspective view illustrating an example of
the configuration of a refrigerant distributer according to
Embodiment 4.

[0053] As illustrated in Fig. 12, the refrigerant distrib-
uter 2 is formed by stacking a plurality of plates 40, which
have, for example, a rectangular shape. The plates 40
are formed by stacking the first plates 101, 102, and 103,
second plates 112, 113, and 114, and third plates 121
and 122. The first plates 101, 102, and 103, the second
plates 112, 113, and 114, and the third plates 121 and
122 have the same outside shape in plan view.

[0054] The refrigerant distributer 2 has the distribution
passages 2a, which are formed by the passages of the
first plates 101, 102, and 103, the second plates 112,
113, and 114, and the third plates 121 and 122. The dis-
tribution passages 2a are formed by the first passage
10A, a fifth passage 10E, a sixth passage 10F, seventh
passages 10G, eighth passages 10H, ninth passages
101, tenth passages 10J, and eleventh passages 10K,
the communication chambers 11, a first branch passage
12A, second branch passages 12B, and third branch pas-
sages 12C, and first interlevel cross passages 13A and
second interlevel cross passages 13B.

[0055] The first plate 101 has the one or the plurality
of first passages 10A, which are through holes and which
are located at substantially the center of the first plate
101 in the short-side direction. Fig. 12 illustrates an ex-
ample in which a refrigerant pipe is connected to the first
plate 101. In this case, the one first passage 10A is pro-
vided at substantially the center of the first plate 101.
[0056] The third plate 121 has the fifth passage 10E,
which is a through hole and which is located at substan-
tially the center of the third plate 121. The fifth passage
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10E is formed at a position depending on the position of
the corresponding first passage 10A of the first plate 101
and allows the first passage 10A and the sixth passage
10F, which will be described later, to communicate with
one another.

[0057] A pair of the seventh passages 10G, which are
circular through holes and which are located at respective
positions horizontal to the sixth passage 10F, and a pair
of the eighth passages 10H, which are circular through
holes and which are located at respective positions sym-
metrical relative to the sixth passage 10F in the height
direction, are open in the second plate 113. In addition,
a pair of the ninth passages 101, which are circular
through holes and which are located at respective posi-
tions horizontal to each of the eighth passages 10H, and
a pair of the tenth passages 10J, which are circular
through holes and which are located at respective posi-
tions point-symmetrical relative to the eighth passage
10H, are open in the second plate 113. The second plate
113 is a through passage plate having the sixth passage
10F to the tenth passages 10J, which serve as through
passages.

[0058] The third plate 122 has the first branch passage
12A, which is a straight through groove extending in a
horizontal direction, such that the first branch passage
12A communicates with the sixth passage 10F and the
seventh passages 10G of the second plate 113 in a state
in which the third plate 122 and the second plate 113 are
stacked. In addition, the third plate 122 has the second
branch passages 12B, which are straight through
grooves extending in the horizontal direction, such that
the second branch passages 12B are located at respec-
tive positions symmetrical relative to the first branch pas-
sage 12A in the height direction and each communicate
with the corresponding eighth passage 10H and the cor-
responding ninth passages 101.

[0059] Furthermore, the third plate 122 has the third
branch passages 12C, which are through grooves. The
third branch passages 12C are formed such that part of
each of the third branch passages 12C extends straight
in the horizontal direction and such that respective end
portions of the straight part extend toward the opposite
sides in the height direction. Both end portions of each
of the third branch passages 12C are formed to be con-
nected to the corresponding eleventh passages 10K of
the second plate 114, which will be described later. The
third plate 122 is a branch passage plate having the first
branch passage 12A to the third branch passages 12C,
which serve as branch passages.

[0060] The third plate 121 has the first interlevel cross
passages 13A, which are a pair of through grooves ex-
tending in a height direction, such that the first interlevel
cross passages 13A each communicate with the corre-
sponding seventh passage 10G and the corresponding
eighth passage 10H of the second plate 113 in a state in
which the third plate 121 and the second plate 113 are
stacked. In addition, the third plate 121 has the second
interlevel cross passages 13B, which are a pair of through
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grooves extending in the height direction, such that the
second interlevel cross passages 13B each communi-
cate with the corresponding ninth passage 101 and the
corresponding tenth passage 10J of the second plate
113 in a state in which the third plate 121 and the second
plate 113 are stacked. The firstinterlevel cross passages
13A and the second interlevel cross passages 13B are
each formed to cross the heat transfer tubes 4 connected
to the corresponding refrigerant outlet portions 2B, which
are outlet ports, and to allow two passages to communi-
cate with one another. The third plate 121 is an interlevel
cross passage plate having the first interlevel cross pas-
sages 13A and the second interlevel cross passages
13B, which serve as interlevel cross passages.

[0061] The second plate 114 has the eleventh passag-
es 10K, which are through holes. The eleventh passage
10K is formed at a position depending on the position of
an end portion of the corresponding third branch passage
12C of the third plate 122 and allows the third branch
passage 12C and the corresponding communication
chamber 11 of the first plate 102 to communicate with
one another.

[0062] When the plates are stacked, the sixth passage
10F and the seventh passages 10G are connected to the
first branch passage 12A. In addition, the seventh pas-
sage 10G and the eighth passage 10H are connected to
respective end portions of the corresponding first inter-
level cross passage 13A. The eighth passage 10H and
the ninth passages 101 are connected to the correspond-
ing second branch passage 12B. The ninth passage 101
and the tenth passage 10J are connected to respective
end portions of the corresponding second interlevel cross
passage 13B. The eleventh passages 10K are connected
to respective end portions of the corresponding third
branch passage 12C.

[Refrigerant Flow in Refrigerant Distributer 2]

[0063] Next, the refrigerant flow and the distribution
passages 2a in the refrigerant distributer 2 will be de-
scribed with reference to Fig. 12. When the heat exchang-
er 1 functions as an evaporator, two-phase gas-liquid
refrigerant flows into the refrigerant distributer 2 from the
first passage 10A of the first plate 101.

[0064] The refrigerant that has flowed into the refrig-
erant distributer 2 moves straight in the fifth passage 10E
of the third plate 121 and the sixth passage 10F of the
second plate 113, comes into contact with a surface of
the second plate 114 in the first branch passage 12A of
the third plate 122, and is diverted in the horizontal di-
rection. The diverted refrigerant flows move to respective
end portions of the first branch passage 12A and enter
the pair of the respective seventh passages 10G.
[0065] The refrigerant flows that have entered the re-
spective seventh passages 10G move straight in the re-
spective seventh passages 10G in the direction opposite
to the direction in which refrigerant moves in the fifth pas-
sage 10E and the sixth passage 10F. Each of the refrig-
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erant flows enters one end of the corresponding first in-
terlevel cross passage 13A of the third plate 121, comes
into contact with a surface of the first plate 101 in the first
interlevel cross passage 13A, and moves toward the oth-
er end of the first interlevel cross passage 13A. Each of
the refrigerant flows that has reached the other end of
the corresponding first interlevel cross passage 13A en-
ters the corresponding eighth passage 10H of the second
plate 113.

[0066] The refrigerant flows that have entered the re-
spective eighth passages 10H move straight in the re-
spective eighth passages 10H in the direction opposite
to the direction in which refrigerant moves in the seventh
passage 10G. Each of the refrigerant flows comes into
contact with the surface of the second plate 114 in the
corresponding second branch passage 12B of the third
plate 122 and is diverted in the horizontal direction. The
diverted refrigerantflows move to respective end portions
of the corresponding second branch passage 12B and
enter the pair of the respective ninth passages 101.
[0067] The refrigerant flows that have entered the re-
spective ninth passages 101 move straightin the respec-
tive ninth passages 101 in the direction opposite to the
direction in which refrigerant moves in the eighth passage
10H. Each of the refrigerant flows enters one end of the
corresponding second interlevel cross passage 13B of
the third plate 121, comes into contact with the surface
of the first plate 101 in the second interlevel cross pas-
sage 13B, and moves toward the other end of the second
interlevel cross passage 13B. Each of the refrigerant
flows that has reached the other end of the corresponding
second interlevel cross passage 13B enters the corre-
sponding tenth passage 10J.

[0068] The refrigerant flows that have entered the re-
spective tenth passages 10J move straightin the respec-
tive tenth passages 10J in the direction opposite to the
direction in which refrigerant moves in the ninth passage
101. Each of the refrigerant flows comes into contact with
the surface of the second plate 114 in the corresponding
third branch passage 12C of the third plate 122 and is
diverted in the horizontal direction. The diverted refriger-
ant flows move to respective end portions of the corre-
sponding third branch passage 12C and enter the re-
spective eleventh passages 10K of the second plate 114.
Then, the refrigerant flows move out from the respective
eleventh passages 10K and enter the respective com-
munication chambers 11 of the first plate 102.

[0069] Each of the refrigerant flows that has entered
the corresponding communication chamber 11 enters
the third passages 10C of the second plate 112 that com-
municate with the communication chamber 11 and is di-
verted. The diverted refrigerant flows enter the respective
fourth passages 10D of the second plate 112 and are
equally distributed to the heat transfer tubes 4 connected
to the respective fourth passages 10D.

[0070] In this example, the refrigerant distributer 2 in
which refrigerant passes through three kinds of branch
passages, that is, along eight branch paths has been
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described, butthe configurationis not limited thereto. The
number of branch paths can be set to any number other
than eight by changing the number of branch passages.
[0071] As described above, in the refrigerant distribut-
er 2 according to Embodiment 4, the third plate 122 is
disposed between the first plate 101 and the first plate
102, the third plate 122 having the branch passages
through which refrigerant flowing in from the first passage
10A is diverted into a plurality of refrigerant flows. This
realizes the multi-branch refrigerant distributer 2 without
increasing in size. Accordingly, it is possible to increase
the total length of the heat transfer tubes 4 of the heat
exchanger 1 and to thus improve the heat exchanger
performance.

Embodiment 5

[0072] Next, Embodiment 5 will be described. The re-
frigerant distributer 2 according to Embodiment 5 differs
from that in Embodiment 4 in the shape of the commu-
nication chamber 11 of the first plate 102. In the following
description, parts common to Embodiment 5 and Em-
bodiment 1, 2, 3, or 4 have the same reference signs,
and detailed descriptions thereof are omitted.

[Configuration of Refrigerant Distributer 2]

[0073] The configuration of the refrigerant distributer 2
according to Embodiment 5 will be described. Fig. 13 is
an exploded perspective view illustrating an example of
the configuration of a refrigerant distributer according to
Embodiment 5.

[0074] As illustrated in Fig. 13, the refrigerant distrib-
uter 2 is formed by stacking a plurality of plates 50, which
have, for example, a rectangular shape. The plates 40
are formed by stacking the first plates 101, 102, and 103,
the second plates 112, 113, and 114, and the third plates
121 and 122. The first plates 101 and 103, the second
plates 112, 113, and 114, and the third plate 121 are
similar to those in Embodiment 4.

[0075] The refrigerant distributer 2 has the distribution
passages 2a, which are formed by the passages of the
first plates 101, 102, and 103, the second plates 112,
113, and 114, and the third plates 121 and 122. The dis-
tribution passages 2a are formed by the first passage
10A, the fifth passage 10E, the sixth passage 10F, the
seventh passages 10G, the eighth passages 10H, the
ninth passages 101, the tenth passages 10J, and the
eleventh passages 10K, the communication chambers
11, the first branch passage 12A, the second branch pas-
sages 12B, and the third branch passages 12C, and the
firstinterlevel cross passages 13A and the second inter-
level cross passages 13B.

[0076] The first plate 102 has the plurality of commu-
nication chambers 11, each of which is formed to depend
on the position of the corresponding second passage 10B
of the second plate 111. In Embodiment 5, similarly to
Embodiment 3, the communication chamber 11 has the
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descent inhibiting portion 11a.

[0077] In this manner, similarly to Embodiment 3, pro-
vision of the descent inhibiting portion 11a in the com-
munication chamber 11 causes the flow resistance in a
lower part of the communication chamber 11 to be larger
than thatin an upper part of the communication chamber
11. Accordingly, liquid refrigerant forming two-phase
gas-liquid refrigerant is inhibited from being unevenly dis-
tributed to flow in the lower part due to gravity. As aresult,
the liquid refrigerant flows evenly in the communication
chamber 11. Thus, it is possible to evenly distribute the
liquid refrigerant to the heat transfer tubes 4 communi-
cating with the communication chamber 11 when the lig-
uid refrigerant flows out from the communication cham-
ber 11 and to improve the performance of the heat ex-
changer 1.

[0078] In addition, the descent inhibiting portion 11ais
provided such that the descent inhibiting portion 11a is
unevenly located to be downstream of the fluid flow. This
causes two-phase gas-liquid refrigerant flowing in from
the corresponding second passage 10B of the second
plate 111 to flow in the part located upstream of the fluid
flow more than in the partlocated downstream of the fluid
flow, thus improving the heat transfer performance of the
part of the heat exchanger 1 located upstream of the fluid
flow. Accordingly, it is possible to improve the heat ex-
changer performance.

[0079] As described above, in the refrigerant distribut-
er 2 according to Embodiment 5, the communication
chamber 11 has the descent inhibiting portion 11a, which
is located lower than the top of the corresponding first
passage 10A. This inhibits liquid refrigerant forming two-
phase gas-liquid refrigerant flowing into the communica-
tion chamber 11 from being unevenly distributed to flow
in the lower part due to gravity. Thus, the liquid refrigerant
is distributed evenly to the heat transfer tubes 4. Accord-
ingly, it is possible to improve the heat exchanger per-
formance.

[0080] In the refrigerant distributer 2, the descent in-
hibiting portion 11a is formed to be located downstream
of the fluid flow. As aresult, a larger amount of refrigerant
flows in the part located upstream of the fluid, thus im-
proving the heat transfer performance of the part located
upstream thereof in which the amount of heat exchange
is large. Accordingly, it is possible to improve the heat
exchanger performance.

Embodiment 6

[0081] Next, Embodiment 6 will be described. The re-
frigerant distributer 2 according to Embodiment 6 differs
from that in Embodiment 5 in the shape of branch pas-
sages of a third plate. In the following description, parts
common to Embodiment 6 and Embodiment 1, 2, 3, 4,
or 5 have the same reference signs, and detailed de-
scriptions thereof are omitted.

10

15

20

25

30

35

40

45

50

55

10

[Configuration of Refrigerant Distributer 2]

[0082] The configuration of the refrigerant distributer 2
according to Embodiment 6 will be described. Fig. 14 is
an exploded perspective view illustrating an example of
the configuration of a refrigerant distributer according to
Embodiment 6.

[0083] As illustrated in Fig. 14, the refrigerant distrib-
uter 2 is formed by stacking a plurality of plates 60, which
have, for example, a rectangular shape. The plates 60
are formed by stacking the first plates 101, 102, and 103,
the second plates 112 and 113, and third plates 121 and
123. Thefirst plates 101, 102, and 103, the second plates
112, 113, and 114, and the third plates 121 and 122 have
the same outside shape in plan view.

[0084] The refrigerant distributer 2 has the distribution
passages 2a, which are formed by the passages of the
first plates 101, 102, and 103, the second plates 112 and
113, and the third plates 121 and 123. The distribution
passages 2a are formed by the first passage 10A, the
fifth passage 10E, the sixth passage 10F, the seventh
passages 10G, the eighth passages 10H, the ninth pas-
sages 101, and the tenth passages 10J, the communi-
cation chambers 11, the first branch passage 12A, the
second branch passages 12B, and fourth branch pas-
sages 12D, and the first interlevel cross passages 13A
and the second interlevel cross passages 13B.

[0085] The first plate 101 has the one or the plurality
of first passages 10A, which are through holes and which
are located at substantially the center of the first plate
101 in the short-side direction. Fig. 14 illustrates an ex-
ample in which a refrigerant pipe is connected to the first
plate 101. In this case, the one first passage 10A is pro-
vided at substantially the center of the first plate 101.
[0086] The third plate 121 has the fifth passage 10E,
which is a through hole and which is located at substan-
tially the center of the third plate 121. The fifth passage
10E is formed at a position depending on the position of
the corresponding first passage 10A of the first plate 101
and allows the first passage 10A and the sixth passage
10F, which will be described later, to communicate with
one another.

[0087] The pair of the seventh passages 10G, which
are circular through holes and which are located at re-
spective positions horizontal to the sixth passage 10F,
and the pair of the eighth passages 10H, which are cir-
cular through holes and which are located at respective
positions symmetrical relative to the sixth passage 10F
in the height direction, are open in the second plate 113.
In addition, the pair of the ninth passages 101, which are
circular through holes and which are located atrespective
positions horizontal to each of the eighth passages 10H,
and the pair of the tenth passages 10J, which are circular
through holes and which are located at respective posi-
tions point-symmetrical relative to the eighth passage
10H, are open in the second plate 113. The second plate
113 is a through passage plate having the sixth passage
10F to the tenth passages 10J, which serve as through
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passages.
[0088] The third plate 123 has the first branch passage
12A, which is a straight through groove extending in a
horizontal direction, such that the first branch passage
12A communicates with the sixth passage 10F and the
seventh passages 10G of the second plate 113 in a state
in which the third plate 123 and the second plate 113 are
stacked. In addition, the third plate 122 has the second
branch passages 12B, which are straight through
grooves extending in the horizontal direction, such that
the second branch passages 12B are located at respec-
tive positions symmetrical relative to the first branch pas-
sage 12A in the height direction and each communicate
with the corresponding eighth passage 10H and the cor-
responding ninth passages 101.

[0089] Furthermore, the third plate 123 has the fourth
branch passages 12D, which are through grooves. The
fourth branch passages 12D are formed such that part
of each of the fourth branch passages 12D extends
straight in the horizontal direction and such that an up-
stream end portion of the straight part, the upstream end
portion being one of end portions of the straight part lo-
cated upstream of the fluid flow, extends upward and
downward on a straight line. That is, the fourth branch
passage 12D is formed such that the upstream end por-
tion extends in two different directions parallel to the
height direction. In other words, the fourth branch pas-
sage 12D has a shape in which a T shape is turned over
sideways. The upstream end portion of the fourth branch
passage 12D is formed to be connected to the corre-
sponding communication chambers 11 of the first plate
102. The third plate 123 is a branch passage plate having
the first branch passage 12A, the second branch pas-
sages 12B, and the fourth branch passages 12D, which
serve as branch passages.

[0090] The third plate 121 has the first interlevel cross
passages 13A, which are a pair of through grooves ex-
tending in a height direction, such that the first interlevel
cross passages 13A each communicate with the corre-
sponding seventh passage 10G and the corresponding
eighth passage 10H of the second plate 113 in a state in
which the third plate 121 and the second plate 113 are
stacked. In addition, the third plate 121 has the second
interlevel cross passages 13B, which are a pair of through
grooves extending in the height direction, such that the
second interlevel cross passages 13B each communi-
cate with the corresponding ninth passage 101 and the
corresponding tenth passage 10J of the second plate
113 in a state in which the third plate 121 and the second
plate 113 are stacked. The first interlevel cross passages
13A and the second interlevel cross passages 13B are
each formed to cross the heat transfer tubes 4 connected
to the corresponding refrigerant outlet portions 2B, which
are outlet ports, and to allow two passages to communi-
cate with one another. The third plate 121 is an interlevel
cross passage plate having the first interlevel cross pas-
sages 13A and the second interlevel cross passages
13B, which serve as interlevel cross passages.
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[0091] When the plates are stacked, the sixth passage
10F and the seventh passages 10G are connected to the
first branch passage 12A. In addition, the seventh pas-
sage 10G and the eighth passage 10H are connected to
respective end portions of the corresponding first inter-
level cross passage 13A. The eighth passage 10H and
the ninth passages 101 are connected to the correspond-
ing second branch passage 12B. The ninth passage 101
and the tenth passage 10J are connected to respective
end portions of the corresponding second interlevel cross
passage 13B. Different ones of the communication
chambers 11 are connected to respective end portions
of the corresponding fourth branch passage 12D that ex-
tend upward and downward on a straight line.

[Refrigerant Flow in Refrigerant Distributer 2]

[0092] Next, the refrigerant flow and the distribution
passages 2a in the refrigerant distributer 2 will be de-
scribed with reference to Fig. 14. When the heat exchang-
er 1 functions as an evaporator, two-phase gas-liquid
refrigerant flows into the refrigerant distributer 2 from the
first passage 10A of the first plate 101.

[0093] The refrigerant that has flowed into the refrig-
erant distributer 2 moves straight in the fifth passage 10E
of the third plate 121 and the sixth passage 10F of the
second plate 113, comes into contact with a surface of
the first plate 102 in the first branch passage 12A of the
third plate 123, and is diverted in the horizontal direction.
The diverted refrigerant flows move to respective end
portions of the first branch passage 12A and enter the
pair of the respective seventh passages 10G.

[0094] The refrigerant flows that have entered the re-
spective seventh passages 10G move straight in the re-
spective seventh passages 10G in the direction opposite
to the direction in which refrigerant moves in the fifth pas-
sage 10E and the sixth passage 10F. Each of the refrig-
erant flows enters one end of the corresponding first in-
terlevel cross passage 13A of the third plate 121, comes
into contact with a surface of the first plate 101 in the first
interlevel cross passage 13A, and moves toward the oth-
er end of the first interlevel cross passage 13A. Each of
the refrigerant flows that has reached the other end of
the corresponding first interlevel cross passage 13A en-
ters the corresponding eighth passage 10H of the second
plate 113.

[0095] The refrigerant flows that have entered the re-
spective eighth passages 10H move straight in the re-
spective eighth passages 10H in the direction opposite
to the direction in which refrigerant moves in the seventh
passage 10G. Each of the refrigerant flows comes into
contact with the surface of the first plate 102 in the cor-
responding second branch passage 12B of the third plate
123 and is diverted in the horizontal direction. The divert-
ed refrigerant flows move to respective end portions of
the corresponding second branch passage 12B and en-
ter the pair of the respective ninth passages 101.
[0096] The refrigerant flows that have entered the re-
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spective ninth passages 101 move straightin the respec-
tive ninth passages 101 in the direction opposite to the
direction in which refrigerant moves in the eighth passage
10H. Each of the refrigerant flows enters one end of the
corresponding second interlevel cross passage 13B of
the third plate 121, comes into contact with the surface
of the first plate 101 in the second interlevel cross pas-
sage 13B, and moves toward the other end of the second
interlevel cross passage 13B. Each of the refrigerant
flows that has reached the other end of the corresponding
second interlevel cross passage 13B enters the corre-
sponding tenth passage 10J.

[0097] The refrigerant flows that have entered the re-
spective tenth passages 10J move straightin the respec-
tive tenth passages 10J in the direction opposite to the
direction in which refrigerant moves in the ninth passage
101. Each of the refrigerant flows comes into contact with
the surface of the first plate 102 in the corresponding
fourth branch passage 12D of the third plate 123 and
moves to the corresponding end portion thereof located
upstream of the fluid flow. Each of the refrigerant flows
that has moved to the corresponding upstream end por-
tion moves to respective end portions of the upstream
end portion in an up-down direction and enters the cor-
responding communication chambers 11 of the first plate
102.

[0098] Each of the refrigerant flows that has entered
the corresponding communication chamber 11 enters
the third passages 10C of the second plate 112 that com-
municate with the communication chamber 11 and is di-
verted. The diverted refrigerant flows enter the respective
fourth passages 10D of the second plate 112 and are
equally distributed to the heat transfer tubes 4 connected
to the respective fourth passages 10D.

[0099] As described above, in the refrigerant distribut-
er 2 according to Embodiment 6, the fourth branch pas-
sage 12D is formed such that the upstream end portion
of the end portions of the straight part of the fourth branch
passage 12D, the straight part extending in the horizontal
direction, the upstream end portion being located up-
stream of the fluid flow, extends in the two different di-
rections parallel to the height direction. As a result, a
larger amount of refrigerant flows in the part located up-
stream of the fluid, thus improving the heat transfer per-
formance of the part located upstream thereof in which
the amount of heat exchange is large. Accordingly, it is
possible to improve the heat exchanger performance.
[0100] Although Embodiments 1 to 6 have been de-
scribed above, the present disclosure is not limited to
Embodiments 1 to 6 described above. Various modifica-
tions and applications can be made without departing
from the gist of the present disclosure. For example, in
Embodiments 1 to 6, the branch passages and the inter-
level cross passages have each been described as the
entire passage being formed by a through groove pass-
ing through both sides of a plate, but the configuration is
not limited to this example. It is sufficient that the branch
passages and the interlevel cross passages partially
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communicate with the respective passages 10A to 10K.
Thus, for example, the branch passages and the inter-
level cross passages may be shaped like agroove having
a depth less than the thickness of a plate such that part
of each of the passages does not pass through a plate
in the thickness direction.

Reference Signs List

[0101] 1:heatexchanger, 2: refrigerant distributer, 2A:
refrigerant inlet portion, 2B: refrigerant outlet portion, 3:
gas header, 3A: refrigerant inlet portion, 3B: refrigerant
outlet portion, 4: heat transfer tube, 5: fin, 10, 20, 30, 40,
50, 60: plate, 10A: first passage, 10B: second passage,
10C: third passage, 10D: fourth passage, 10E: fifth pas-
sage, 10F: sixth passage, 10G: seventh passage, 10H:
eighth passage, 10l: ninth passage, 10J: tenth passage,
10K: eleventh passage, 11: communication chamber,
11a: descent inhibiting portion, 12A: first branch pas-
sage, 12B: second branch passage, 12C: third branch
passage, 12D: fourth branch passage, 13A: first interlev-
el cross passage, 13B: second interlevel cross passage,
80: air-conditioning apparatus, 81: compressor, 82: four-
way valve, 83: outdoor heat exchanger, 84: expansion
valve, 85: indoor heat exchanger, 86: outdoor fan, 87:
indoor fan, 101, 102, 103: first plate, 111, 112, 113, 114:
second plate, 121, 122, 123: third plate

Claims

1. Arefrigerantdistributerincluding a plurality of plates,
the refrigerant distributer being configured to divert,
into a plurality of refrigerant flows, refrigerant flowing
in from one or a plurality of inlet ports thereof and
allow the refrigerant flows to be let out from a plurality
of outlet ports thereof spaced from one another in a
first direction,
the plurality of plates comprising:

an inflow plate having one of the plurality of inlet
ports;

a communication plate having a communication
chamber communicating with the one of the plu-
rality of inlet ports of the inflow plate; and

a heat transfer tube insertion plate into which a
heat transfer tube communicating with one of
the plurality of outlet ports is inserted, the heat
transfer tube insertion plate having heat transfer
tube insertion space through which a plurality of
the heat transfer tubes communicate with the
communication chamber.

2. Therefrigerant distributer of claim 1, wherein one or
the plurality of inlet ports are formed in the inflow
plate such that the one or the plurality of inlet ports
are located upstream of a flow of the fluid, when a
fluid flows in one direction outside the heat transfer
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tube.

The refrigerant distributer of claim 1 or 2, wherein
the plurality of plates further comprises a branch pas-
sage plate disposed between the inflow plate and
the communication plate, the branch passage plate
having a branch passage through which the refrig-
erant flowing in from the one or the plurality of inlet
ports is diverted into a plurality of refrigerant flows in
a second direction different from the first direction.

The refrigerant distributer of claim 3, wherein the
branch passage is formed such that respective end
portions of a straight part of the branch passage, the
straight part extending straight in the second direc-
tion, extend toward opposite sides in the first direc-
tion.

The refrigerant distributer of claim 3, wherein the
branch passage is formed such that an upstream
end portion of end portions of a straight part of the
branch passage, the straight part extending straight
in the second direction, the upstream end portion
being located upstream of a flow of the fluid, extends
in two different directions parallel to the first direction,
when a fluid flows in one direction outside the heat
transfer tube.

The refrigerant distributer of any one of claims 1 to
5, wherein the communication chamber has a de-
scent inhibiting portion located lower than a top of
the one or the plurality of inlet ports, the descent
inhibiting portion being configured to inhibit liquid re-
frigerant from descending, when the refrigerantin a
two-phase gas-liquid state flows in from the one or
the plurality of inlet ports.

The refrigerant distributer of claim 6, wherein, the
descent inhibiting portion is unevenly located to be
downstream of a flow of the fluid when a fluid flows
in one direction outside the heat transfer tube.

A heat exchanger comprising:

the refrigerant distributer of any one of claims 1
to 7; and

a plurality of heat transfer tubes connected to
the plurality of respective outlet ports.

An air-conditioning apparatus comprising the heat
exchanger of claim 8.
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FIG. 3
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FIG. 4
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