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(54) HEAT EXCHANGER

(57) The present disclosure provides a heat ex-
changer that can allow a refrigerant to uniformly flow to
a plurality of flat tubes. A heat exchanger in the present
disclosure includes a pair of header pipes connected to
respective end parts of each flat tube. In the case where
the heat exchanger functions as an evaporator, at least
one or more first refrigerant pipes from which a refrigerant
flows out and a plurality of second refrigerant pipes into
which the refrigerant flows are provided in a header pipe
of the header pipes; a refrigerant dividing section is pro-
vided in the header pipe to which the plurality of second
refrigerant pipes are connected, wherein the refrigerant
dividing section is formed by a plurality of refrigerant in-
flow spaces into which the refrigerant flows from the plu-
rality of second refrigerant pipes, a refrigerant outflow
space provided between the plurality of refrigerant inflow
spaces, and a plurality of partition plates separating the
plurality of refrigerant inflow spaces and the refrigerant
outflow space, and the refrigerant outflow space allows
the refrigerant to flow out to the flat tube; and the partition
plates are provided with communication holes, respec-
tively, allowing the refrigerant outflow space to commu-
nicate with a refrigerant inflow space of the refrigerant
inflow spaces above the refrigerant outflow space and a
refrigerant inflow space of the refrigerant inflow spaces
below the refrigerant outflow space.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure relates to a heat ex-
changer including a pair of header pipes and a plurality
of flat tubes forming a plurality of refrigerant flow paths
to exchange heat between air flowing between the flat
tubes and a refrigerant flowing through the refrigerant
flow paths of the flat tubes.

Description of the Related Art

[0002] Japanese Patent Laid-Open No. 2016-53473
discloses a heat exchanger that uniformly allocates an
amount of a refrigerant which flows through a plurality of
flat tubes in header pipes. This heat exchanger includes
a pair of header pipes facing each other on the left and
right sides in the horizontal direction, flat tubes forming
a plurality of refrigerant flow paths, a heat transfer fin
provided between the flat tubes, a partition plate sepa-
rating the inside of the header pipe into a plurality of sec-
tions, and a connection tube allowing, in the sections
separated by the partition plate in the up-down direction,
a lower part of the section on the upper side and an upper
part of the section on the lower side to communicate with
each other.
[0003] The present disclosure provides a heat ex-
changer that can allow a refrigerant to uniformly flow to
a plurality of flat tubes.

SUMMARY OF THE INVENTION

[0004] In a heat exchanger in the present disclosure
which includes a plurality of flat tubes each forming a
refrigerant flow path, and a pair of header pipes connect-
ed to respective end parts of each flat tube, in the case
where the heat exchanger functions as an evaporator,
at least one or more first refrigerant pipes from which a
refrigerant flows out and a plurality of second refrigerant
pipes into which the refrigerant flows are provided in a
header pipe of the header pipes; a refrigerant dividing
section is provided in the header pipe to which the plu-
rality of second refrigerant pipes are connected, wherein
the refrigerant dividing section is formed by a plurality of
refrigerant inflow spaces into which the refrigerant flows
from the plurality of second refrigerant pipes, a refrigerant
outflow space provided between the plurality of refriger-
ant inflow spaces, and a plurality of partition plates sep-
arating the plurality of refrigerant inflow spaces and the
refrigerant outflow space, and the refrigerant outflow
space allows the refrigerant to flow out to the flat tube;
and the partition plates are provided with communication
holes, respectively, allowing the refrigerant outflow
space to communicate with a refrigerant inflow space of
the refrigerant inflow spaces above the refrigerant out-

flow space and a refrigerant inflow space of the refriger-
ant inflow spaces below the refrigerant outflow space.
[0005] In the heat exchanger in the present disclosure,
the refrigerant passes through the communication holes
of the partition plates from the refrigerant inflow space
above the refrigerant outflow space and the refrigerant
inflow space below the refrigerant outflow space and then
flows into the refrigerant outflow space from above and
below. This prevents the refrigerant flowing from the sec-
ond refrigerant pipe into the refrigerant outflow space of
the header pipe from flowing straight toward the flat tube,
so that the refrigerant flow can spread over a wide range
in the refrigerant outflow space. Therefore, the refrigerant
can uniformly flow to the plurality of flat tubes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Fig. 1 is a perspective view of a heat exchanger in
Embodiment 1;
Fig. 2 is a cross-sectional view of an x-y plane of the
heat exchanger in Embodiment 1 (a cross-sectional
view taken along A-A of Fig. 1);
Fig. 3 is an enlarged view of the x-y plane of the heat
exchanger in Embodiment 1 (an enlarged view of B
of Fig. 2);
Fig. 4 is an enlarged view of the x-y plane of the heat
exchanger in Embodiment 1 (an enlarged view of C
of Fig. 2);
Fig. 5 is an x-z plan view illustrating an internal struc-
ture of an outdoor unit using the heat exchanger of
Embodiment 1;
Fig. 6 is an x-y plan view illustrating the internal struc-
ture of the outdoor unit using the heat exchanger of
Embodiment 1;
Fig. 7 is a perspective view of a heat exchanger in
Embodiment 2;
Fig. 8 is a cross-sectional view of an x-y plane of the
heat exchanger in Embodiment 2 (a cross-sectional
view taken along D-D of Fig. 7);
Fig. 9 is a cross-sectional view of the x-y plane of
the heat exchanger in Embodiment 2 (a cross-sec-
tional view taken along E-E of Fig. 7);
Fig. 10 is an x-z plan view illustrating an internal
structure of an outdoor unit using the heat exchanger
of Embodiment 2; and
Fig. 11 is an x-y plan view illustrating the internal
structure of the outdoor unit using the heat exchang-
er of Embodiment 2.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

Underlying knowledge and the like forming the basis of 
the present disclosure

[0007] A heat exchanger is known which includes, as
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in the above conventional art, a pair of header pipes fac-
ing each other on the left and right sides in the horizontal
direction, a plurality of flat tubes forming a plurality of
refrigerant flow paths, and a heat transfer fin provided
between the flat tubes, to exchange heat between air
flowing between the plurality of flat tubes and a refrigerant
flowing through the refrigerant flow paths of the flat tubes.
Some of this type of heat exchangers is, in order to uni-
formize a ratio between an amount of the refrigerant and
a gas-liquid refrigerant which flow through the plurality
of flat tubes in the header pipes, provided with a partition
plate separating the inside of the header pipe into a plu-
rality of sections, and a connection tube allowing, in two
separate sections, a lower part of the section on the upper
side and an upper part of the section on the lower side
to communicate with each other.
[0008] In the case where the above conventional heat
exchanger functions as an evaporator, the refrigerant
that has flowed from a refrigerant circuit into the header
pipe passes through the flat tubes and then flows to the
section on the lower side in the header pipe. The refrig-
erant that has flowed to the section on the lower side in
the header pipe flows into the section on the upper side
in the header pipe via the connection tube. This prevents
gas-liquid separation of the refrigerant due to the influ-
ence of gravity when the refrigerant rises in the header
pipe and then turns, so that the ratio between the amount
of the refrigerant and the gas-liquid refrigerant which flow
through the plurality of flat tubes connected to the section
on the upper side of the header pipe can be made uni-
form.
[0009] However, in the conventional configuration, the
refrigerant that has flowed from the connection tube into
the header pipe flows straight toward the flat tubes; ac-
cordingly, the refrigerant is likely to flow while leaning to
the flat tubes inserted in the vicinity of the connection
tube. Thus, the refrigerant flowing from the header pipe
to the plurality of flat pipes is likely to become nonuniform.
[0010] The present disclosure provides a heat ex-
changer that can allow a refrigerant to uniformly flow into
a plurality of flat tubes.
[0011] Hereinafter, embodiments will be described in
detail with reference to the drawings. However, unnec-
essarily detailed description may be omitted. For exam-
ple, detailed description of already well-known matters
or redundant description of substantially the same con-
figurations may be omitted.
[0012] The attached drawings and the following de-
scription are provided to allow those skilled in the art to
sufficiently understand the present disclosure and are
not intended to limit the subject matter described in the
claims.

Embodiment 1

[0013] Hereinafter, configurations of Embodiment 1
will be described with reference to Figs. 1 to 4.

[1-1. Configurations]

[0014] Fig. 1 is a perspective view of a heat exchanger
1 of Embodiment 1 of the present invention. In the figures,
the x direction denotes the arrangement direction of fins
3; the y direction, the arrangement direction of flat tubes
2; the z direction, the flow direction of air passing through
the flat tubes 2. Fig. 2 is a cross-sectional view taken
along A-A of Fig. 1 (a cross-sectional view of an x-y plane
of Embodiment 1 of the present disclosure). Fig. 3 is an
enlarged view of B of Fig. 2 (an enlarged view of the x-y
plane of the heat exchanger of Embodiment 1 of the
present disclosure). Fig. 4 is an enlarged view of C of
Fig. 2 (an enlarged view of the x-y plane of the heat ex-
changer of Embodiment 1 of the present disclosure).
[0015] In Figs. 1 to 4, the heat exchanger 1 includes a
plurality of the flat tubes 2, a plurality of the fins 3, a pair
of header pipes 4a and 4b, a first refrigerant pipe 5, a
plurality of second refrigerant pipes 6a and 6b, a partition
plate 7, and a partition wall 8. The heat exchanger 1 has
a plate shape extending in the up-down direction. The
plate thickness direction of the heat exchanger 1 is the
flow direction of the air passing through the flat tubes 2
(z direction).
[0016] Each of the header pipes 4a and 4b is a hollow
columnar part extending in the up-down direction.
[0017] One header pipe 4a includes a tubular part 4a1
having a cylindrical shape extending in the up-down di-
rection, an upper wall part 4a2 closing an upper end of
the tubular part 4a1, and a lower wall part 4a3 closing a
lower end of the tubular part 4a1.
[0018] The other header pipe 4b includes a tubular part
4b1 having a cylindrical shape extending in the up-down
direction, an upper wall part 4b2 closing an upper end of
the tubular part 4b1, and a lower wall part 4b3 closing a
lower end of the tubular part 4b1.
[0019] An axis 4c of each of the header pipes 4a and
4b extends in the up-down direction (vertical direction).
The header pipes 4a and 4b are disposed so as to be
spaced apart from each other in the left-right direction in
the state of standing in the up-down direction.
[0020] Each of the header pipes 4a and 4b is cylindri-
cally formed by, for example, extrusion molding of a metal
material such as aluminum.
[0021] The flat tube 2 extends in the horizontal direc-
tion and connects the one header pipe 4a and the other
header pipe 4b. That is, the flat tube 2 is disposed in the
direction orthogonal to the header pipes 4a and 4b ex-
tending in the up-down direction.
[0022] The flat tubes 2 are arranged at substantially
equal intervals in the height direction of the header pipes
4a and 4b. The flat tubes 2 are disposed in parallel to
each other. Here, the height direction of the header pipes
4a and 4b is the axis direction of the header pipes 4a and
4b (y direction).
[0023] The flat tube 2 connects the tubular part 4a1 of
the one header pipe 4a and the tubular part 4b1 of the
other header pipe 4b.
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[0024] Specifically, in the flat tube 2, one end 2a (end
part) in the axis direction of the flat tube 2 is connected
to the tubular part 4a1, and the other end 2b in the axis
direction of the flat tube 2 is connected to the tubular part
4b1.
[0025] The one end 2a of the flat tube 2 is inserted into
an outer periphery of the tubular part 4a1 of the header
pipe 4a from the outside, and this inserted portion is cou-
pled to the tubular part 4a1 by welding or the like. The
one end 2a of the flat tube 2 projects into the inside of
the tubular part 4a1.
[0026] The inside of the flat tube 2 is a refrigerant flow
path through which a refrigerant flows. The one header
pipe 4a and the other header pipe 4b communicate with
each other via the flat tube 2.
[0027] The fin 3 is a plate disposed in the direction
orthogonal to the flat tube 2, between the one header
pipe 4a and the other header pipe 4b. The plurality of fins
3 are disposed at intervals in the axis direction of the flat
tube 2. Specifically, the flat tube 2 is inserted into a hole
provided in each of the fins 3 and is in contact with the
flat tube 2.
[0028] The heat exchanger 1 exchanges heat between
air flowing between the plurality of fins 3 and a refrigerant
flowing through the plurality of flat tubes 2.
[0029] As the refrigerant, for example, R410A, R32, or
a mixed refrigerant containing R32 is used.
[0030] The partition wall 8 having a disc shape is pro-
vided in the one header pipe 4a. The partition wall 8 sep-
arates a space in the one header pipe 4a into an upper
space 9a on the upper side of the partition wall 8 and a
lower space 9b on the lower side of the partition wall 8.
The partition wall 8 is a disc-shaped plate provided at a
middle part in the up-down direction of the tubular part
4a1.
[0031] An upper end of the upper space 9a is defined
by the upper wall part 4a2. A lower end of the lower space
9b is defined by the lower wall part 4a3.
[0032] The upper space 9a communicates with an up-
per part of the other header pipe 4b via the flat tube 2
connected to a portion defining the upper space 9a in the
tubular part 4a1 of the one header pipe 4a.
[0033] In the one header pipe 4a, the lower space 9b
is provided with the partition plate 7.
[0034] The partition plate 7 is formed by an upper-side
partition plate 7a located at an upper part of the lower
space 9b and a lower-side partition plate 7b located at a
lower part of the lower space 9b. Each of the upper-side
partition plate 7a and the lower-side partition plate 7b is
a disc-shaped plate separating the inside of the tubular
part 4a1 in the up-down direction.
[0035] The lower space 9b of the one header pipe 4a
is provided with a first refrigerant inflow space 10a de-
fined by the partition wall 8 and the upper-side partition
plate 7a in the up-down direction (the axis direction of
the header pipe 4a), and a second refrigerant inflow
space 10b defined by the lower-side partition plate 7b
and the lower wall part 4a3 in the up-down direction.

[0036] Furthermore, the lower space 9b of the one
header pipe 4a is provided with a refrigerant outflow
space 11 defined by the upper-side partition plate 7a and
the lower-side partition plate 7b in the up-down direction.
[0037] The refrigerant outflow space 11 is provided be-
tween the first refrigerant inflow space 10a and the sec-
ond refrigerant inflow space 10b in the up-down direction.
Furthermore, the first refrigerant inflow space 10a is lo-
cated above the refrigerant outflow space 11, and the
second refrigerant inflow space 10b is located below the
refrigerant outflow space 11.
[0038] The refrigerant outflow space 11 is longer in the
up-down direction than the first refrigerant inflow space
10a and the second refrigerant inflow space 10b.
[0039] Each of the first refrigerant pipe 5 and the plu-
rality of second refrigerant pipes 6a and 6b disposed in
the up-down direction is connected to the one header
pipe 4a. Each of the first refrigerant pipe 5 and the plurality
of second refrigerant pipes 6a and 6b is configured to
function as a refrigerant inflow port or outflow port.
[0040] The first refrigerant pipe 5 is connected to an
upper part of the one header pipe 4a and communicates
with the upper space 9a.
[0041] The second refrigerant pipe 6a on the upper
side is connected to a middle part in the up-down direction
of the one header pipe 4a and communicates with the
first refrigerant inflow space 10a.
[0042] Specifically, an end part 6a1 of the second re-
frigerant pipe 6a is connected to an outer periphery of a
portion defining the first refrigerant inflow space 10a in
the tubular part 4a1. That is, the second refrigerant pipe
6a is connected to a portion below the partition wall 8
and above the upper-side partition plate 7a in the tubular
part 4a1.
[0043] The end part 6a1 of the second refrigerant pipe
6a is disposed so as to be located on the opposite side
in the tubular part 4a1 with respect to the one end 2a of
the flat tube 2 inserted into the tubular part 4a1 from the
outside and face the one end 2a of the flat tube 2. That
is, the end part 6a1 of the second refrigerant pipe 6a is
provided on the side where the flat tube 2 is not inserted
in the tubular part 4a1. Here, the side where the flat tube
2 is not inserted in the tubular part 4a1 means the side
far from a portion where the flat tube 2 is inserted in the
tubular part 4a1.
[0044] The end part 6a1 of the second refrigerant pipe
6a extends in the horizontal direction and is parallel to
the flat tube 2.
[0045] The second refrigerant pipe 6b on the lower side
is connected to a lower part of the one header pipe 4a
and communicates with the second refrigerant inflow
space 10b.
[0046] Specifically, an end part 6b1 of the second re-
frigerant pipe 6b is connected to an outer periphery of a
portion defining the second refrigerant inflow space 10b
in the tubular part 4a1. That is, the second refrigerant
pipe 6b is connected to a portion below the lower-side
partition plate 7b and above the lower wall part 4a3 in

5 6 



EP 3 916 331 A1

5

5

10

15

20

25

30

35

40

45

50

55

the tubular part 4a1.
[0047] The end part 6b1 of the second refrigerant pipe
6b is disposed so as to be located on the opposite side
in the tubular part 4a1 with respect to the one end 2a of
the flat tube 2 inserted into the tubular part 4a1 from the
outside and face the one end 2a of the flat tube 2. That
is, the end part 6b1 of the second refrigerant pipe 6b is
provided on the side where the flat tube 2 is not inserted
in the tubular part 4a1.
[0048] The end part 6b1 of the second refrigerant pipe
6b extends in the horizontal direction and is parallel to
the flat tube 2.
[0049] In the lower space 9b, the flat tube 2 communi-
cates with the refrigerant outflow space 11. The plurality
of flat tubes 2 are connected to a portion defining the
refrigerant outflow space 11 in the outer periphery of the
tubular part 4a1. That is, the plurality of flat tubes 2 are
arranged in the up-down direction at a portion between
the upper-side partition plate 7a and the lower-side par-
tition plate 7b in the tubular part 4a1.
[0050] Each of the second refrigerant pipes 6a and 6b,
the upper-side partition plate 7a, and the lower-side par-
tition plate 7b is disposed at a position different from each
of the flat tubes 2 in the height direction of the header
pipe 4a.
[0051] The upper-side partition plate 7a is provided
with a communication hole 12a allowing the refrigerant
outflow space 11 to communicate with the first refrigerant
inflow space 10a above the refrigerant outflow space 11.
[0052] The communication hole 12a is a round hole
penetrating the upper-side partition plate 7a in the height
direction of the header pipe 4a (the axis direction of the
header pipe 4a). The axis direction of the communication
hole 12a is the height direction of the header pipe 4a,
and the axis direction of the communication hole 12a is
orthogonal to the axis direction of the flat tube 2 (hori-
zontal direction).
[0053] The communication hole 12a is, on the upper-
side partition plate 7a, disposed closer to the side where
the flat tube 2 is not inserted. That is, the communication
hole 12a is, in the horizontal direction, disposed closer
to the end part 6a1 side of the second refrigerant pipe
6a relative to the one end 2a side of the flat tube 2.
[0054] A surface on the side of the refrigerant outflow
space 11 in the upper-side partition plate 7a, that is, a
lower surface of the upper-side partition plate 7a is pro-
vided with an inclined surface 13a descending from the
side where the flat tube 2 is not inserted in the header
pipe 4a toward the side where the flat tube 2 is inserted
in the header pipe 4a.
[0055] The communication hole 12a is present ahead
of the inclined surface 13a ascending from the side where
the flat tube 2 is inserted in the header pipe 4a toward
the side where the flat tube 2 is not inserted in the header
pipe 4a.
[0056] The lower-side partition plate 7b is provided with
a communication hole 12b allowing the refrigerant out-
flow space 11 to communicate with the second refrigerant

inflow space 10b below the refrigerant outflow space 11.
[0057] The communication hole 12b is a round hole
penetrating the lower-side partition plate 7b in the height
direction of the header pipe 4a (the axis direction of the
header pipe 4a). The axis direction of the communication
hole 12b is the height direction of the header pipe 4a,
and the axis direction of the communication hole 12b is
orthogonal to the axis direction of the flat tube 2 (hori-
zontal direction).
[0058] The communication hole 12b is, on the lower-
side partition plate 7b, disposed closer to the side where
the flat tube 2 is inserted. That is, the communication
hole 12b is, in the horizontal direction, disposed closer
to the one end 2a side of the flat tube 2 relative to the
end part 6a1 side of the second refrigerant pipe 6a.
[0059] A surface on the side of the refrigerant outflow
space 11 in the lower-side partition plate 7b, that is, an
upper surface of the lower-side partition plate 7b is pro-
vided with an inclined surface 13b descending from the
side where the flat tube 2 is not inserted in the header
pipe 4a toward the side where the flat tube 2 is inserted
in the header pipe 4a.
[0060] The communication hole 12b is present ahead
of the inclined surface 13b descending from the side
where the flat tube 2 is not inserted in the header pipe
4a toward the side where the flat tube 2 is inserted in the
header pipe 4a.
[0061] With reference to Figs. 2 and 4, when the com-
munication hole 12b is viewed in the axis direction of the
header pipe 4a (the y direction in the figures), the com-
munication hole 12b is spaced apart from the one end
2a of the flat tube 2 toward the side where the flat tube
2 is not inserted. That is, the communication hole 12b is
provided at a position not overlapping with the one end
2a of the flat tube 2, as viewed in the axis direction of the
header pipe 4a.
[0062] Furthermore, with reference to Fig. 2, the com-
munication hole 12a of the upper-side partition plate 7a
is disposed nearer the side where the flat tube 2 is not
inserted in the header pipe 4a than the communication
hole 12b of the lower-side partition plate 7b.
[0063] The first refrigerant inflow space 10a, the sec-
ond refrigerant inflow space 10b, the refrigerant outflow
space 11, the upper-side partition plate 7a, and the lower-
side partition plate 7b form a refrigerant dividing section
14 that divides the refrigerant flowing into the header pipe
4a into the plurality of flat tubes 2.

[1-2. Operations]

[0064] Operations and functions of the heat exchanger
1 configured as above will be described below.
[0065] As an example, a case where the heat exchang-
er 1 of the present embodiment is used in an outdoor unit
20 of an air conditioning apparatus will be described with
reference to Figs. 5 and 6.
[0066] Fig. 5 is an x-z plan view illustrating an internal
structure of the outdoor unit 20 using the heat exchanger
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1 of the present embodiment, and Fig. 6 is an x-y plan
view illustrating the internal structure of the outdoor unit
20 using the heat exchanger 1 of the present embodi-
ment.
[0067] As illustrated in Figs. 5 and 6, the outdoor unit
20 includes a compressor 21, a switching valve 22, an
outdoor expansion valve 23, a blower 24, and the heat
exchanger 1. The outdoor unit 20 and an indoor unit (not
illustrated) are connected by a liquid pipe 25 and a gas
pipe 26. A direction W of an air flow caused by the blower
24 is indicated by an arrow in Fig. 5.
[0068] The header pipe 4a of the heat exchanger 1 is
connected to the switching valve 22 via the first refriger-
ant pipe 5. Furthermore, the header pipe 4a is connected
to the outdoor expansion valve 23 via the plurality of sec-
ond refrigerant pipes 6a and 6b. In Figs. 5 and 6, the heat
exchanger 1 is formed in a substantially L shape as
viewed from the top.
[0069] In the case where a cooling operation is per-
formed, the heat exchanger 1 functions as a condenser.
In Fig. 2, a refrigerant flow at the time of a heating oper-
ation described later is indicated by arrows. A refrigerant
flow at the time of the cooling operation is not illustrated.
[0070] In the cooling operation, a gas refrigerant sent
from the compressor 21 of the outdoor unit 20 flows from
the first refrigerant pipe 5 into the header pipe 4a via the
switching valve 22. This gas refrigerant passes through
the inside of the upper space 9a of the header pipe 4a,
flows into a plurality of the refrigerant flow paths in the
plurality of flat tubes 2, flows in the horizontal direction
(+x direction, +z direction) and then flows to the upper
part in the header pipe 4b.
[0071] The refrigerant in the header pipe 4b moves
down in the -y direction and then flows in the horizontal
direction (-z direction, -x direction) via the plurality of re-
frigerant flow paths in the plurality of flat tubes 2. In the
flat tube 2, the refrigerant dissipates heat through heat
exchange with air sent by the blower 24 and condenses.
[0072] The condensed refrigerant flows out to the re-
frigerant outflow space 11 defined by the upper-side par-
tition plate 7a and the lower-side partition plate 7b and
then flows into the first refrigerant inflow space 10a and
the second refrigerant inflow space 10b while passing
through the respective communication holes 12a and 12b
provided in the upper-side partition plate 7a and the low-
er-side partition plate 7b.
[0073] The refrigerant that has flowed into the first re-
frigerant inflow space 10a and the second refrigerant in-
flow space 10b passes through the outdoor expansion
valve 23 and the liquid pipe 25 via the second refrigerant
pipes 6a and 6b and then flows out to the indoor unit.
[0074] The condensed refrigerant flowing to the indoor
unit absorbs heat through heat exchange with air in an
indoor heat exchanger (not illustrated) and evaporates.
The evaporated refrigerant passes through the gas pipe
26 and then returns to the compressor 21 via the switch-
ing valve 22.
[0075] In the case where the heating operation is per-

formed, the heat exchanger 1 functions as an evaporator.
[0076] In the heating operation, a gas refrigerant sent
from the compressor 21 of the outdoor unit 20 passes
through the gas pipe 26 via the switching valve 22 and
then flows out to the indoor unit (not illustrated).
[0077] The gas refrigerant that has flowed to the indoor
unit dissipates heat through heat exchange with air in the
indoor heat exchanger provided in the indoor unit and
condenses.
[0078] The condensed refrigerant passes through the
liquid pipe 25 and the outdoor expansion valve 23 to be-
come a gas-liquid two-phase refrigerant and then flows
to the first refrigerant inflow space 10a and the second
refrigerant inflow space 10b from the respective second
refrigerant pipes 6a and 6b.
[0079] The refrigerant that has flowed to the first refrig-
erant inflow space 10a passes through the communica-
tion hole 12a of the upper-side partition plate 7a and then
flows into the refrigerant outflow space 11 from the upper
side. The refrigerant passing through the communication
hole 12a flows downward in the refrigerant outflow space
11 along the axis direction of the communication hole
12a. That is, the refrigerant flowing from the communi-
cation hole 12a to the refrigerant outflow space 11 flows
in the direction orthogonal to the axis direction of the flat
tube 2.
[0080] Specifically, the communication hole 12a is pro-
vided on the side where the flat tube 2 is not inserted in
the tubular part 4a1; accordingly, the refrigerant flowing
downward from the communication hole 12a, in the re-
frigerant outflow space 11, flows downward at the posi-
tion on the side where the flat tube 2 is not inserted.
[0081] The refrigerant that has flowed to the second
refrigerant inflow space 10b passes through the commu-
nication hole 12b of the lower-side partition plate 7b and
then flows into the refrigerant outflow space 11 from the
lower side. The refrigerant passing through the commu-
nication hole 12b flows upward in the refrigerant outflow
space 11 along the axis direction of the communication
hole 12b. That is, the refrigerant flowing from the com-
munication hole 12b to the refrigerant outflow space 11
flows in the direction orthogonal to the axis direction of
the flat tube 2.
[0082] Specifically, the communication hole 12b is pro-
vided on the side where the flat tube 2 is inserted in the
tubular part 4a1; accordingly, the refrigerant flowing up-
ward from the communication hole 12b, in the refrigerant
outflow space 11, flows upward at the position on the
side where the flat tube 2 is inserted.
[0083] The refrigerant flowing while moving down from
the communication hole 12a to the refrigerant outflow
space 11 is accelerated by gravity and accordingly is
likely to flow more strongly than the refrigerant flowing
while moving up from the communication hole 12b to the
refrigerant outflow space 11.
[0084] The communication hole 12b is offset to the side
where the flat tube 2 is not inserted in the tubular part
4a1, relative to the one end 2a of the flat tube 2, and does
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not overlap with the one end 2a, as viewed in the axis
direction of the header pipe 4a. Thus, the refrigerant flow-
ing from the communication hole 12b into the refrigerant
outflow space 11 flows upward in the refrigerant outflow
space 11 so as to avoid the one end 2a.
[0085] A part of the refrigerant flowing from the com-
munication hole 12b into the refrigerant outflow space 11
moves up and then reaches the vicinity of the lower sur-
face of the upper-side partition plate 7a. This refrigerant,
along the inclined surface 13a of the lower surface of the
upper-side partition plate 7a, flows from the side where
the flat tube 2 is inserted to the side where the flat tube
2 is not inserted, reaches the communication hole 12a
side and then joins the flow flowing from the communi-
cation hole 12a into the refrigerant outflow space 11.
[0086] A part of the refrigerant flowing from the com-
munication hole 12a into the refrigerant outflow space 11
reaches the vicinity of the upper surface of the lower-side
partition plate 7b. This refrigerant, along the inclined sur-
face 13b of the upper surface of the lower-side partition
plate 7b, flows from the side where the flat tube 2 is not
inserted to the side where the flat tube 2 is inserted,
reaches the communication hole 12b side and then joins
the flow flowing from the communication hole 12b into
the refrigerant outflow space 11.
[0087] The refrigerant that has flowed into the refrig-
erant outflow space 11 flows from the one end 2a into
the flat tube 2, flows in the horizontal direction (+x direc-
tion, +z direction) via the refrigerant flow paths in the
plurality of flat tubes 2 and then flows to a lower part in
the other header pipe 4b.
[0088] The refrigerant that has flowed into the header
pipe 4b moves up in the +y direction in the header pipe
4b and then flows in the horizontal direction (-z direction,
-x direction) via the refrigerant flow paths in the plurality
of flat tubes 2 connected to the upper part of the header
pipe 4b. In the flat tube 2, the refrigerant absorbs heat
through heat exchange with air sent by the blower 24 and
evaporates.
[0089] The refrigerant that has evaporated in the flat
tube 2 flows into the upper space 9a of the header pipe
4a and then returns from the first refrigerant pipe 5 to the
compressor 21 via the switching valve 22.

[1-3. Effects and the like]

[0090] As above, in the present embodiment, the heat
exchanger 1 includes the plurality of flat tubes 2 each
forming the refrigerant flow path and the pair of header
pipes 4a and 4b connected to respective end parts of
each flat tube 2; in the case where the heat exchanger
1 functions as an evaporator, at least one or more first
refrigerant pipes 5 from which a refrigerant flows out and
the plurality of second refrigerant pipes 6a and 6b into
which the refrigerant flows are provided in the header
pipe 4a; the refrigerant dividing section 14 is provided in
the header pipe 4a to which the plurality of second re-
frigerant pipes 6a and 6b are connected, wherein the

refrigerant dividing section 14 is formed by the first re-
frigerant inflow space 10a and the second refrigerant in-
flow space 10b into which the refrigerant flows from the
plurality of second refrigerant pipes 6a and 6b, the refrig-
erant outflow space 11 provided between the first refrig-
erant inflow space 10a and the second refrigerant inflow
space 10b, and the partition plates 7 separating the first
refrigerant inflow space 10a and the second refrigerant
inflow space 10b, and the refrigerant outflow space 11,
and the refrigerant outflow space 11 allows the refrigerant
to flow out to the flat tube 2; and the partition plates 7 are
provided with the communication holes 12a and 12b al-
lowing the refrigerant outflow space 11 to communicate
with the first refrigerant inflow space 10a above the re-
frigerant outflow space 11 and the second refrigerant in-
flow space 10b below the refrigerant outflow space 11.
[0091] Accordingly, the refrigerant passes through the
communication holes 12a and 12b of the partition plates
7 from the first refrigerant inflow space 10a above the
refrigerant outflow space 11 and the second refrigerant
inflow space 10b below the refrigerant outflow space 11
and then flows into the refrigerant outflow space 11 from
above and below. This prevents the refrigerant flowing
from the second refrigerant pipes 6a and 6b into the re-
frigerant outflow space 11 of the header pipe 4a from
flowing straight toward the flat tube 2, so that the refrig-
erant flow can spread over a wide range in the refrigerant
outflow space 11. Therefore, the refrigerant can uniformly
flow to the plurality of flat tubes 2.
[0092] Furthermore, as in the present embodiment, the
flat tube 2 may be connected to the header pipe 4a such
that the one end 2a of the flat tube 2 is inserted into the
header pipe 4a, and the communication hole 12a provid-
ed in the upper-side partition plate 7a located above the
refrigerant outflow space 11 may be provided nearer the
side where the flat tube 2 is not inserted in the header
pipe 4a than the communication hole 12b provided in the
lower-side partition plate 7b located below the refrigerant
outflow space 11.
[0093] Accordingly, the refrigerant flowing from the
communication hole 12a of the upper-side partition plate
7a to the refrigerant outflow space 11, in the header pipe
4a, flows downward on the side where the flat tube 2 is
not inserted and flows at a position far from the flat tube
2. Furthermore, the refrigerant flowing from the commu-
nication hole 12b of the lower-side partition plate 7b to
the refrigerant outflow space 11, in the header pipe 4a,
flows upward on the side where the flat tube 2 is inserted,
relative to the communication hole 12a, and flows at a
position near the flat tube 2. Therefore, nonuniformity of
the refrigerant flow in the refrigerant outflow space 11
can be reduced, and the refrigerant can uniformly flow
to the plurality of flat tubes 2. For example, when the air
conditioning apparatus is operated in a partial load op-
eration and thereby the amount of the refrigerant circu-
lation becomes small and the refrigerant flow rate be-
comes slow, the refrigerant which is likely to move down
due to the influence of gravity moves down at the position
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far from the flat tube 2, and the refrigerant which is less
likely to move up due to the influence of gravity moves
up at the position near the flat tube 2. As a result, the
flow of the refrigerant flowing to the flat tube 2 is prevented
from leaning to an upper part of the refrigerant outflow
space 11, so that the refrigerant can uniformly flow to the
plurality of flat tubes 2.
[0094] Furthermore, as in the present embodiment, the
communication hole 12b provided in the lower-side par-
tition plate 7b located below the refrigerant outflow space
11 may be provided at the position not overlapping with
the flat tube 2 in the header pipe 4a, when viewed from
the axis direction of the header pipe 4a.
[0095] This prevents the refrigerant flowing from the
communication hole 12b of the lower-side partition plate
7b into the refrigerant outflow space 11 from colliding
with the flat tube 2 in the header pipe 4a. Therefore, the
refrigerant flowing from the communication hole 12b into
the refrigerant outflow space 11 can effectively move up,
and the refrigerant can uniformly flow to the plurality of
flat tubes 2. For example, even when the air conditioning
apparatus is operated in a minimum load operation and
thereby the amount of the refrigerant circulation becomes
smallest and the refrigerant flow rate becomes slow, the
refrigerant moving up from below the refrigerant outflow
space 11 is prevented from colliding with the flat tube 2
inserted into the header pipe 4a. Therefore, the refriger-
ant can uniformly flow to the plurality of flat tubes 2.
[0096] Furthermore, as in the present embodiment, the
surfaces on the sides of the refrigerant outflow space 11
in the upper-side partition plate 7a and the lower-side
partition plate 7b may be provided with the inclined sur-
faces 13a and 13b descending from the side where the
flat tube 2 is not inserted in the header pipe 4a toward
the side where the flat tube 2 is inserted in the header
pipe 4a.
[0097] Accordingly, the refrigerant that has flowed from
the communication hole 12b of the lower-side partition
plate 7b into the refrigerant outflow space 11 and then
has moved up to the position of the upper-side partition
plate 7a, along the inclined surface 13a, flows from the
side where the flat tube 2 is inserted to the side where
the flat tube 2 is not inserted, reaches the communication
hole 12a side and then joins the flow flowing from the
communication hole 12a into the refrigerant outflow
space 11. Furthermore, the refrigerant that has flowed
from the communication hole 12a of the upper-side par-
tition plate 7a into the refrigerant outflow space 11 and
then has moved down to the position of the lower-side
partition plate 7b, along the inclined surface 13b, flows
from the side where the flat tube 2 is not inserted to the
side where the flat tube 2 is inserted, reaches the com-
munication hole 12b side and then joins the flow flowing
from the communication hole 12b into the refrigerant out-
flow space 11. Therefore, the refrigerant flow can spread
over a wide range in the refrigerant outflow space 11,
and the refrigerant can uniformly flow to the plurality of
flat tubes 2. For example, even when the air conditioning

apparatus is operated in an overload operation and there-
by the amount of the refrigerant circulation becomes
large and the refrigerant flow rate becomes fast, the re-
frigerant blowing up from below the refrigerant outflow
space 11 is likely to reach above the refrigerant outflow
space 11, and the refrigerant that has reached above the
refrigerant outflow space 11 flows to the communication
hole 12a along the inclined surface 13a of the upper-side
partition plate 7a, flows to below the refrigerant outflow
space 11 due to the refrigerant flowing from above the
refrigerant outflow space 11 and then flows to the flat
tube 2 side along the inclined surface 13b of the lower-
side partition plate 7b, so that the refrigerant is prevented
from flowing while leaning to the flat tube 2 of the upper
part of the refrigerant outflow space 11. Therefore, the
refrigerant can uniformly flow to the plurality of flat tubes
2.
[0098] Furthermore, as in the present embodiment, the
axis direction of the communication holes 12a and 12b
may be orthogonal to the axis direction of the flat tube 2.
[0099] Accordingly, the flow flowing from the commu-
nication holes 12a and 12b into the refrigerant outflow
space 11 is orthogonal to the axis direction of the flat
tube 2, so that the refrigerant flowing from the commu-
nication holes 12a and 12b into the refrigerant outflow
space 11 and proceeding straight in the axis direction of
the communication holes 12a and 12b is prevented from
directly flowing to the flat tube 2. Therefore, the refrigerant
can uniformly flow to the plurality of flat tubes 2. It is suf-
ficient that the axis direction of the communication holes
12a and 12b is substantially orthogonal to the axis direc-
tion of the flat tube 2.

Embodiment 2

[0100] Hereinafter, Embodiment 2 will be described
with reference to Figs. 7 to 11. In this Embodiment 2,
parts configured in the same manner as those in Embod-
iment 1 above are denoted by the same reference signs,
and description thereof will be omitted.

[2-1. Configurations]

[0101] Fig. 7 is a perspective view of a heat exchanger
100 of Embodiment 2 of the present invention. Fig. 8 is
a cross-sectional view taken along D-D of Fig. 7 (a cross-
sectional view of an x-y plane of a heat exchanger 101
disposed upstream of an air flow in Embodiment 2 of the
present disclosure). Fig. 9 is a cross-sectional view taken
along E-E of Fig. 7 (a cross-sectional view of an x-y plane
of a heat exchanger 201 disposed downstream of the air
flow in Embodiment 2 of the present disclosure).
[0102] The heat exchanger 100 is configured such that
a plurality of the heat exchangers 101 and 201 are dis-
posed so as to overlap with each other in the plate thick-
ness direction of the heat exchangers 101 and 201. The
heat exchanger 101 is disposed upstream of the heat
exchanger 201 in the air flow passing through the heat
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exchanger 100 for heat exchange.
[0103] The heat exchanger 101 includes a plurality of
flat tubes 2, a plurality of fins 3, a pair of header pipes 4a
and 4b, a plurality of second refrigerant pipes 6a and 6b,
an upper-side partition plate 7a and a lower-side partition
plate 7b, and a partition wall 8.
[0104] The partition wall 8 separates the inside of the
header pipe 4a of the heat exchanger 101 into an upper
space 9a and a lower space 9b.
[0105] A first refrigerant inflow space 10a, a second
refrigerant inflow space 10b, and a refrigerant outflow
space 11 are provided in the lower space 9b of the heat
exchanger 101.
[0106] In the heat exchanger 101, the upper-side par-
tition plate 7a is provided with a communication hole 12a,
and the lower-side partition plate 7b is provided with a
communication hole 12b.
[0107] Furthermore, the heat exchanger 201 includes
a plurality of flat tubes 2, a plurality of fins 3, a pair of
header pipes 4a and 4b, a first refrigerant pipe 5, an up-
per-side partition plate 7a and a lower-side partition plate
7b, and a partition wall 8.
[0108] The partition wall 8 separates the inside of the
header pipe 4a of the heat exchanger 201 into an upper
space 9a and a lower space 9b.
[0109] A first refrigerant inflow space 10a, a second
refrigerant inflow space 10b, and a refrigerant outflow
space 11 are provided in the lower space 9b of the heat
exchanger 201.
[0110] In the heat exchanger 201, the upper-side par-
tition plate 7a is provided with a communication hole 12a,
and the lower-side partition plate 7b is provided with a
communication hole 12b.
[0111] The heat exchanger 101 and the heat exchang-
er 201 are connected by a plurality of connection pipes
115a and 115b.
[0112] Specifically, the connection pipe 115a connects
the upper space 9a of the heat exchanger 101 and the
first refrigerant inflow space 10a of the heat exchanger
201. The upper space 9a of the heat exchanger 101 and
the first refrigerant inflow space 10a of the heat exchang-
er 201 communicate with each other through the con-
nection pipe 115a.
[0113] One end part 115a1 of the connection pipe 115a
(Fig. 8) is connected to an upper part of the header pipe
4a of the heat exchanger 101. The other end part 115a2
of the connection pipe 115a (Fig. 9) is connected to a
middle part in the up-down direction of the header pipe
4a of the heat exchanger 201.
[0114] The other end part 115a2 of the connection pipe
115a is connected to an outer periphery of a portion de-
fining the first refrigerant inflow space 10a in a tubular
part 4a1 of the heat exchanger 201. That is, the other
end part 115a2 of the connection pipe 115a is connected
to a portion below the partition wall 8 and above the up-
per-side partition plate 7a in the tubular part 4a1.
[0115] The other end part 115a2 of the connection pipe
115a is provided on the side where the flat tube 2 is not

inserted in the tubular part 4a1. The other end part 115a2
extends in the horizontal direction and is parallel to the
flat tube 2.
[0116] The connection pipe 115b disposed below the
connection pipe 115a connects the upper space 9a of
the heat exchanger 101 and the second refrigerant inflow
space 10b of the heat exchanger 201. The upper space
9a of the heat exchanger 101 and the second refrigerant
inflow space 10b of the heat exchanger 201 communi-
cate with each other through the connection pipe 115b.
[0117] One end part 115b1 of the connection pipe 115b
(Fig. 8) is connected to a position below the one end part
115a1 in the upper part of the header pipe 4a of the heat
exchanger 101. The other end part 115b2 of the connec-
tion pipe 115b (Fig. 9) is connected to a lower part of the
header pipe 4a of the heat exchanger 201.
[0118] The other end part 115b2 of the connection pipe
115b is connected to an outer periphery of a portion de-
fining the second refrigerant inflow space 10b in the tu-
bular part 4a1 of the heat exchanger 201. That is, the
other end part 115b2 of the connection pipe 115b is con-
nected to a portion below the lower-side partition plate
7b and above a lower wall part 4a3 in the tubular part 4a1.
[0119] The other end part 115b2 of the connection pipe
115b is provided on the side where the flat tube 2 is not
inserted in the tubular part 4a1. The other end part 115b2
extends in the horizontal direction and is parallel to the
flat tube 2.

[2-2. Operations]

[0120] Operations and functions of the heat exchang-
ers 101 and 201 configured as above will be described
below.
[0121] As an example, a case where the heat exchang-
ers 101 and 201 of Embodiment 2 are used in an outdoor
unit 120 of an air conditioning apparatus will be described
with reference to Figs. 10 and 11.
[0122] Fig. 10 is an x-z plan view illustrating an internal
structure of the outdoor unit 120 using the heat exchang-
ers 101 and 201 of the present embodiment. Fig. 11 is
an x-y plan view illustrating the internal structure of the
outdoor unit 120 using the heat exchangers 101 and 201
of the present embodiment.
[0123] As illustrated in Figs. 10 and 11, the outdoor
unit 120 includes a compressor 121, a switching valve
122, an outdoor expansion valve 123, a blower 124, and
the heat exchanger 100. The outdoor unit 120 and an
indoor unit (not illustrated) are connected by a liquid pipe
125 and a gas pipe 126. A direction W of an air flow
caused by the blower 124 is indicated by an arrow in Fig.
10.
[0124] The header pipe 4a of the heat exchanger 201
is connected to the switching valve 122 via the first re-
frigerant pipe 5.
[0125] The header pipe 4a of the heat exchanger 101
is connected to the outdoor expansion valve 123 via the
second refrigerant pipes 6a and 6b. In Figs. 10 and 11,
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each of the heat exchangers 101 and 201 is formed in a
substantially L shape as viewed from the top.
[0126] In the case where a cooling operation is per-
formed, each of the heat exchangers 101 and 201 func-
tions as a condenser. In Figs. 8 and 9, a refrigerant flow
at the time of a heating operation described later is indi-
cated by arrows. A refrigerant flow at the time of the cool-
ing operation is not illustrated.
[0127] In the cooling operation, a gas refrigerant sent
from the compressor 121 of the outdoor unit 120 flows
into the header pipe 4a of the heat exchanger 201 from
the first refrigerant pipe 5 via the switching valve 122.
This gas refrigerant passes through the upper space 9a
of the header pipe 4a in the heat exchanger 201, flows
into refrigerant flow paths of the plurality of flat tubes 2,
flows in the horizontal direction (+x direction, +z direction)
and then flows out to the upper side of the header pipe
4b of the heat exchanger 201.
[0128] The refrigerant that has flowed out to the header
pipe 4b of the heat exchanger 201 moves down in the -y
direction in the header pipe 4b, flows in the horizontal
direction (-z direction, -x direction) via the refrigerant flow
paths of the plurality of flat tubes 2 and then flows to the
refrigerant outflow space 11 of the header pipe 4a of the
heat exchanger 201. The refrigerant dissipates heat in
the flat tube 2. The refrigerant in the refrigerant outflow
space 11 passes through the communication holes 12a
and 12b of the upper-side partition plate 7a and the lower-
side partition plate 7b and then flows into the first refrig-
erant inflow space 10a and second refrigerant inflow
space 10b of the heat exchanger 201.
[0129] The refrigerant that has flowed to the first refrig-
erant inflow space 10a passes through the connection
pipe 115a and then flows into the upper space 9a of the
header pipe 4a of the heat exchanger 101.
[0130] The refrigerant that has flowed to the second
refrigerant inflow space 10b passes through the connec-
tion pipe 115b and then flows into the upper space 9a of
the header pipe 4a of the heat exchanger 101.
[0131] The refrigerant that has flowed into the upper
space 9a flows into refrigerant flow paths of the plurality
of flat tubes 2, flows in the horizontal direction (+x direc-
tion, +z direction) and then flows into an upper part in the
header pipe 4b of the heat exchanger 101. This refriger-
ant moves down in the header pipe 4b in the -y direction
and then flows in the horizontal direction (-z direction, -x
direction) via the refrigerant flow paths of the plurality of
flat tubes 2. In the flat tube 2, the refrigerant dissipates
heat through heat exchange with air sent by the blower
124 and condenses.
[0132] The refrigerant condensed in the flat tube 2
flows into the refrigerant outflow space 11 of the header
pipe 4a of the heat exchanger 101, passes through the
communication holes 12a and 12b of the upper-side par-
tition plate 7a and the lower-side partition plate 7b and
then flows into the first refrigerant inflow space 10a and
second refrigerant inflow space 10b of the heat exchang-
er 101. This refrigerant passes through the outdoor ex-

pansion valve 123 and the liquid pipe 125 via the second
refrigerant pipes 6a and 6b and then flows to the indoor
unit.
[0133] The condensed refrigerant flowing to the indoor
unit absorbs heat through heat exchange with air in an
indoor heat exchanger (not illustrated) and evaporates.
The evaporated refrigerant passes through the gas pipe
126 and then returns to the compressor 121 via the
switching valve 122.
[0134] In the case where the heating operation is per-
formed, the heat exchanger 101 functions as an evapo-
rator.
[0135] In the heating operation, a gas refrigerant sent
from the compressor 121 of the outdoor unit 120 passes
through the gas pipe 126 via the switching valve 122 and
then flows to the indoor unit.
[0136] The gas refrigerant that has flowed to the indoor
unit dissipates heat through heat exchange with air in the
indoor heat exchanger provided in the indoor unit and
condenses.
[0137] The refrigerant condensed in the indoor heat
exchanger passes through the liquid pipe 125 and the
outdoor expansion valve 123 to become a gas-liquid two-
phase refrigerant and then flows from the second refrig-
erant pipes 6a and 6b to the first refrigerant inflow space
10a and second refrigerant inflow space 10b of the heat
exchanger 101.
[0138] The refrigerant that has flowed into the first re-
frigerant inflow space 10a of the heat exchanger 101
passes through the communication hole 12a provided in
the upper-side partition plate 7a and then flows to the
refrigerant outflow space 11.
[0139] The refrigerant that has flowed into the second
refrigerant inflow space 10b of the heat exchanger 101
passes through the communication hole 12b provided in
the lower-side partition plate 7b and then flows to the
refrigerant outflow space 11.
[0140] The refrigerant that has flowed into the refrig-
erant outflow space 11 of the heat exchanger 101 flows
in the horizontal direction (+x direction, +z direction) via
the refrigerant flow paths of the plurality of flat tubes 2
and then flows to a lower part in the header pipe 4b of
the heat exchanger 101. This refrigerant moves up in the
+y direction in the header pipe 4b, flows in the horizontal
direction (-z direction, -x direction) via the refrigerant flow
paths of the plurality of flat tubes 2 and then flows to the
upper space 9a of the header pipe 4a of the heat ex-
changer 101. At this time, the refrigerant absorbs heat in
the flat tube 2.
[0141] The refrigerant that has flowed to the upper
space 9a of the heat exchanger 101 passes through the
connection pipes 115a and 115b and then flows into the
header pipe 4a of the heat exchanger 201.
[0142] Specifically, the refrigerant in the upper space
9a of the heat exchanger 101 flows out to the outside of
the heat exchanger 101 via the connection pipe 115a
and then flows into the first refrigerant inflow space 10a
of the heat exchanger 201 via the connection pipe 115a.
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[0143] Furthermore, the refrigerant in the upper space
9a of the heat exchanger 101 flows out to the outside of
the heat exchanger 101 via the connection pipe 115b
and then flows into the second refrigerant inflow space
10b of the heat exchanger 201 via the connection pipe
115b.
[0144] That is, in the heating operation in which each
of the heat exchangers 101 and 201 functions as an evap-
orator, for the heat exchanger 101, the connection pipe
115a functions as a first refrigerant pipe allowing the re-
frigerant to flow out to the outside of the heat exchanger
101.
[0145] Furthermore, in the heating operation, for the
heat exchanger 201, the connection pipe 115a functions
as a second refrigerant pipe through which the refrigerant
flows into the heat exchanger 201 from the outside.
[0146] In the heating operation, for the heat exchanger
101, the connection pipe 115b functions as a first refrig-
erant pipe allowing the refrigerant to flow out to the out-
side of the heat exchanger 101. That is, two first refrig-
erant pipes (connection pipes 115a and 115b) are con-
nected to the heat exchanger 101.
[0147] Furthermore, in the heating operation, for the
heat exchanger 201, the connection pipe 115b functions
as a second refrigerant pipe through which the refrigerant
flows into the heat exchanger 201 from the outside. That
is, two second refrigerant pipes (connection pipes 115a
and 115b) are connected to the heat exchanger 201.
[0148] The refrigerant that has flowed into the first re-
frigerant inflow space 10a of the heat exchanger 201
passes through the communication hole 12a provided in
the upper-side partition plate 7a and then flows to the
refrigerant outflow space 11.
[0149] The refrigerant that has flowed into the second
refrigerant inflow space 10b of the heat exchanger 201
passes through the communication hole 12b provided in
the lower-side partition plate 7b and then flows to the
refrigerant outflow space 11.
[0150] The refrigerant that has flowed to the refrigerant
outflow space 11 of the heat exchanger 201 flows in the
horizontal direction (+x direction, +z direction) via the re-
frigerant flow paths of the plurality of flat tubes 2 and then
flows to a lower part in the header pipe 4b of the heat
exchanger 201.
[0151] The refrigerant that has flowed to the header
pipe 4b moves up in the +y direction in the header pipe
4b and then flows in the horizontal direction (-z direction,
-x direction) via the refrigerant flow paths of the plurality
of flat tubes 2. In the flat tube 2, the refrigerant absorbs
heat through heat exchange with air sent by the blower
124 and evaporates.
[0152] The evaporated refrigerant flows into the upper
space 9a of the header pipe 4a of the heat exchanger
201 and then returns from the first refrigerant pipe 5 to
the compressor 121 via the switching valve 122.

[2-3. Effects and the like]

[0153] As above, in Embodiment 2, the heat exchanger
101 includes the plurality of flat tubes 2 each forming the
refrigerant flow path, and the pair of header pipes 4a and
4b connected to respective end parts of each flat tube 2;
in the case where the heat exchanger 101 functions as
an evaporator, the connection pipes 115a and 115b as
the two first refrigerant pipes from which the refrigerant
flows out and the plurality of second refrigerant pipes 6a
and 6b into which the refrigerant flows are provided in
the header pipe 4a; a refrigerant dividing section 14 is
provided in the header pipe 4a to which the plurality of
second refrigerant pipes 6a and 6b are connected,
wherein the refrigerant dividing section 14 is formed by
the first refrigerant inflow space 10a and the second re-
frigerant inflow space 10b into which the refrigerant flows
from the plurality of second refrigerant pipes 6a and 6b,
the refrigerant outflow space 11 provided between the
first refrigerant inflow space 10a and the second refrig-
erant inflow space 10b, and the partition plates 7 sepa-
rating the first refrigerant inflow space 10a and the sec-
ond refrigerant inflow space 10b, and the refrigerant out-
flow space 11, and the refrigerant outflow space 11 allows
the refrigerant to flow out to the flat tube 2; and the par-
tition plates 7 are provided with the communication holes
12a and 12b allowing the refrigerant outflow space 11 to
communicate with the first refrigerant inflow space 10a
above the refrigerant outflow space 11 and the second
refrigerant inflow space 10b below the refrigerant outflow
space 11.
[0154] Accordingly, in the heat exchanger 101, the re-
frigerant passes through the communication holes 12a
and 12b of the partition plates 7 from the first refrigerant
inflow space 10a above the refrigerant outflow space 11
and the second refrigerant inflow space 10b below the
refrigerant outflow space 11 and then flows into the re-
frigerant outflow space 11 from above and below. This
prevents the refrigerant flowing from the second refrig-
erant pipes 6a and 6b into the refrigerant outflow space
11 of the header pipe 4a from flowing straight toward the
flat tube 2, so that the refrigerant flow can spread over a
wide range in the refrigerant outflow space 11. Therefore,
the refrigerant can uniformly flow to the plurality of flat
tubes 2.
[0155] Furthermore, the heat exchanger 201 includes
the plurality of flat tubes 2 each forming the refrigerant
flow path, and the pair of header pipes 4a and 4b con-
nected to respective end parts of each flat tube 2; in the
case where the heat exchanger 201 functions as an evap-
orator, the first refrigerant pipe 5 from which the refriger-
ant flows out and the connection pipes 115a and 115b
as a plurality of the second refrigerant pipes into which
the refrigerant flows are provided in the header pipe 4a;
a refrigerant dividing section 14 is provided in the header
pipe 4a to which the plurality of connection pipes 115a
and 115b are connected, wherein the refrigerant dividing
section 14 is formed by the first refrigerant inflow space
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10a and the second refrigerant inflow space 10b into
which the refrigerant flows from the plurality of connection
pipes 115a and 115b, the refrigerant outflow space 11
provided between the first refrigerant inflow space 10a
and the second refrigerant inflow space 10b, and the par-
tition plates 7 separating the first refrigerant inflow space
10a and the second refrigerant inflow space 10b, and the
refrigerant outflow space 11, and the refrigerant outflow
space 11 allows the refrigerant to flow out to the flat tube
2; and the partition plates 7 are provided with the com-
munication holes 12a and 12b allowing the refrigerant
outflow space 11 to communicate with the first refrigerant
inflow space 10a above the refrigerant outflow space 11
and the second refrigerant inflow space 10b below the
refrigerant outflow space 11.
[0156] Accordingly, in the heat exchanger 201, the re-
frigerant passes through the communication holes 12a
and 12b of the partition plates 7 from the first refrigerant
inflow space 10a above the refrigerant outflow space 11
and the second refrigerant inflow space 10b below the
refrigerant outflow space 11 and then flows into the re-
frigerant outflow space 11 from above and below. This
prevents the refrigerant flowing from the connection
pipes 115a and 115b into the refrigerant outflow space
11 of the header pipe 4a from flowing straight toward the
flat tube 2, so that the refrigerant flow can spread over a
wide range in the refrigerant outflow space 11. Therefore,
the refrigerant can uniformly flow to the plurality of flat
tubes 2.
[0157] The heat exchanger 100 formed by arranging
the heat exchanger 101 and the heat exchanger 201 in
the direction of the air flow (z direction) can be used for
large-scale air conditioning which requires a large capac-
ity. As in the heat exchanger 100, even in the configura-
tion in which the heat exchanger 101 and the heat ex-
changer 201 are connected by the connection pipes 115a
and 115b, separation between a liquid refrigerant and a
gas refrigerant due to a difference in density caused by
an increase in gas ratio is prevented. This can prevent
the liquid refrigerant from leaning to the flat tubes 2 on
the lower side and can prevent the gas refrigerant from
leaning to the flat tubes 2 on the upper side, so that the
refrigerant can uniformly flow to the plurality of flat tubes
2.
[0158] The present disclosure is a heat exchanger in-
cluding a plurality of flat tubes each forming a refrigerant
flow path, and a pair of header pipes connected to re-
spective end parts of each flat tube; in the case where
the heat exchanger functions as an evaporator, a first
refrigerant pipe from which a refrigerant flows out and a
plurality of second refrigerant pipes into which the refrig-
erant flows are provided in a header pipe of the header
pipes; a refrigerant dividing section is provided in the
header pipe to which the plurality of second refrigerant
pipes are connected, wherein the refrigerant dividing sec-
tion is formed by a plurality of refrigerant inflow spaces
into which the refrigerant flows from the plurality of sec-
ond refrigerant pipes, a refrigerant outflow space provid-

ed between the plurality of refrigerant inflow spaces, and
a plurality of partition plates separating the plurality of
refrigerant inflow spaces and the refrigerant outflow
space, and the refrigerant outflow space allows the re-
frigerant to flow out to the flat tube; and the partition plates
are provided with communication holes, respectively, al-
lowing the refrigerant outflow space to communicate with
a refrigerant inflow space of the refrigerant inflow spaces
above the refrigerant outflow space and a refrigerant in-
flow space of the refrigerant inflow spaces below the re-
frigerant outflow space, so that the refrigerant can uni-
formly flow to the plurality of flat tubes. The present dis-
closure is applicable to a refrigerator, an air conditioning
apparatus, a combined hot water supply and air condi-
tioning apparatus, or the like.

Reference Signs List

[0159]

1 heat exchanger
2 flat tube
2a one end (end part)
2b other end
3 fin
4a, 4b header pipe
4a1, 4b1 tubular part
4a2, 4b2 upper wall part
4a3, 4b3 lower wall part
4c axis
5 first refrigerant pipe
6a, 6b second refrigerant pipe
6a1, 6b1 end part
7 partition plate
7a upper-side partition plate (partition

plate)
7b lower-side partition plate (partition

plate)
8 partition wall
9a upper space
9b lower space
10a first refrigerant inflow space (refriger-

ant inflow space)
10b second refrigerant inflow space (refrig-

erant inflow space)
11 refrigerant outflow space
12a, 12b communication hole
13a, 13b inclined surface
14 refrigerant dividing section
20, 120 outdoor unit
21, 121 compressor
22, 122 switching valve
23, 123 outdoor expansion valve
24, 124 blower
25, 125 liquid pipe
26, 126 gas pipe
100 heat exchanger
101 heat exchanger
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115a, 115b connection pipe (first refrigerant pipe,
second refrigerant pipe)

115a1, 115b1 one end part
115a2, 115b2 other end part
201 heat exchanger

Claims

1. A heat exchanger (1) comprising:

a plurality of flat tubes (2) each forming a refrig-
erant flow path; and
a pair of header pipes (4a, 4b) connected to re-
spective end parts (2a, 2b) of each flat tube,
characterized in that in a case where the heat
exchanger functions as an evaporator, at least
one or more first refrigerant pipes (5) from which
a refrigerant flows out and a plurality of second
refrigerant pipes (6a, 6b) into which the refrig-
erant flows are provided in a header pipe (4a)
of the header pipes,
a refrigerant dividing section (14) is provided in
the header pipe to which the plurality of second
refrigerant pipes are connected, the refrigerant
dividing section being formed by a plurality of
refrigerant inflow spaces (10a, 10b) into which
the refrigerant flows from the plurality of second
refrigerant pipes, a refrigerant outflow space
(11) provided between the plurality of refrigerant
inflow spaces, and a plurality of partition plates
(7) separating the plurality of refrigerant inflow
spaces and the refrigerant outflow space, the
refrigerant outflow space allowing the refrigerant
to flow out to the flat tube, and
the partition plates are provided with communi-
cation holes (12a, 12b), respectively, allowing
the refrigerant outflow space to communicate
with a refrigerant inflow space (10a) of the re-
frigerant inflow spaces above the refrigerant out-
flow space and a refrigerant inflow space (10b)
of the refrigerant inflow spaces below the refrig-
erant outflow space.

2. The heat exchanger according to claim 1,
wherein the flat tube is connected to the header pipe
such that an end part (2a) of the flat tube is inserted
into the header pipe, and
the communication hole provided in the partition
plate (7a) located above the refrigerant outflow
space is provided nearer a side where the flat tube
is not inserted in the header pipe than the commu-
nication hole provided in the partition plate (7b) lo-
cated below the refrigerant outflow space.

3. The heat exchanger according to claim 2, wherein
the communication hole provided in the partition
plate (7b) located below the refrigerant outflow space

is provided at a position not overlapping with the flat
tube in the header pipe, when viewed from an axis
direction of the header pipe.

4. The heat exchanger according to claim 2 or 3, where-
in a surface on a side of the refrigerant outflow space
in the partition plate is provided with an inclined sur-
face (13a, 13b) descending from the side where the
flat tube is not inserted in the header pipe toward a
side where the flat tube is inserted in the header pipe.

5. The heat exchanger according to any of claims 1 to
4, wherein an axis direction of each communication
hole is orthogonal to an axis direction of the flat tube.
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