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Description

Technical Field

[0001] The present invention relates to a heat ex-
changer and an air conditioner. EP 2 660 550 A1, for
instance, discloses a heat exchanger having the features
in the preamble of claim 1.

Background Art

[0002] A heat exchanger, in which a plurality of heat
transfer tubes extending in a horizontal direction are dis-
posed at intervals in a vertical direction and a fin is pro-
vided on an outer surface of each heat transfer tube, is
known as a heat exchanger of an air conditioner. Both
ends of the plurality of heat transfer tubes are connected
to a pair of headers extending in the vertical direction,
respectively. Such a heat exchanger is configured such
that a refrigerant, which is introduced into one header
and is circulated in the other header via the heat transfer
tubes, turns back at the other header to return to one
header again via the heat transfer tubes, in order to se-
cure a flow passage length for the refrigerant.
[0003] The inside of the header at a turnback side is
partitioned into a plurality of regions with a partition plate
partitioning the inside of the header in the vertical direc-
tion. Accordingly, a refrigerant introduced in one region
of the header via the heat transfer tubes returns to one
header on an entrance side via the plurality of heat trans-
fer tubes connected to the other region after being intro-
duced into the other region of the header via a connection
pipe.
[0004] For example, a heat exchanger also having the
features in the preamble of claim 1 with the connection
pipe connected to a lower portion of each region of a
header, into which a refrigerant that has turned back is
introduced, is disclosed in PTL 1.

Citation List

Patent Literature

[0005] [PTL 1] Japanese Patent No. 5071597

Summary of Invention

Technical Problem

[0006] However, in a case where the heat exchanger
is used as an evaporator, not the entire refrigerant, which
is introduced into one region of the header via heat trans-
fer tubes, evaporates, and the refrigerant is in a state of
a gas-liquid two phase refrigerant, in which a liquid phase
refrigerant and a gas phase refrigerant are mixed. In a
case where such a gas-liquid two phase refrigerant is
introduced in a lower portion of the other region of the
header via the connection pipe, a liquid phase refrigerant

with a high density is unlikely to reach upper heat transfer
tubes. For this reason, a refrigerant flowing in the upper
heat transfer tubes is a liquid phase refrigerant having a
lower flow rate. As a consequence, there is a problem
that the heat exchanger does not show a desired per-
formance.
[0007] An object of the invention is to provide a heat
exchanger which can suppress a performance decrease
and an air conditioner in which the heat exchanger is
used. Solution to Problem
[0008] In order to solve the problems, the invention
adopts the following means.
[0009] According to a first aspect of the invention, there
is provided a heat exchanger including a plurality of first
heat transfer tubes that extend in a horizontal direction
to allow a refrigerant to circulate therein, and are ar-
ranged at intervals in a vertical direction, a first header
part that has a cylindrical shape extending in the vertical
direction and is connected to one end of each of the first
heat transfer tubes in a communicating state, a plurality
of second heat transfer tubes that extend in the horizontal
direction to allow the refrigerant to circulate therein, and
are arranged at intervals in the vertical direction, a second
header part that has a cylindrical shape extending in the
vertical direction and is connected to one end of each of
the second heat transfer tubes in a communicating state,
and a plurality of communication paths each of which has
one end connected to the first header part and the other
end connected to the second header part so as to allow
the first header part to communicate with the second
header part. A connection point of one end of each of
one end of the communication paths to the first header
part is at a height position which is the same for each of
the communication paths, and a connection point of the
other end of each of the communication paths to the sec-
ond header part is at a height position different for each
of the communication paths.
[0010] In such a heat exchanger, the refrigerant intro-
duced in the first header part via the first heat transfer
tubes is introduced into the communication paths con-
nected to the same vertical position of the first header
part. Herein, a liquid phase is likely to stay in a lower
portion of the first header part and a gas phase is likely
to stay in an upper portion of the first header part due to
a density difference between a gas and a liquid in the
refrigerant. For this reason, a difference in the gas-liquid
ratios of refrigerants occurs in the vertical direction in the
first header part.
[0011] In the heat exchanger of the invention, the plu-
rality of communication paths connected to the second
header part are connected to the same vertical position
in the first header part. Therefore, refrigerants with almost
the same gas-liquid ratio are introduced into each com-
munication path. For this reason, the uniformization of
flow rates of refrigerants for the plurality of respective
communication paths can be achieved. Since the con-
nection points of the plurality of communication paths to
the second header part are at vertical positions different
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from each other, refrigerants with almost the same gas-
liquid ratio are introduced from the plurality of height po-
sitions in the second header part into the second header
part. Accordingly, since the refrigerants are mixed in the
second header part in the vertical direction, a gas-liquid
ratio of the refrigerant over the entire area in the second
header part in the vertical direction can be homogenized.
Accordingly, the uniformization of mass flow rates of re-
frigerants introduced into the respective second heat
transfer tubes can be achieved.
[0012] The heat exchanger may further include a par-
titioning plate that partitions a space in the second header
part into upper and lower regions vertically separated
from each other between connection points of the com-
munication paths to the second header part, which are
vertically adjacent to each other, and has a communica-
tion-hole formed vertically therethrough.
[0013] In a case where there is no partitioning plate, a
liquid phase with a high density is likely to go downwards
and a gas phase with a low density is likely to go upwards
in the second header part. Therefore, a difference in the
mass flow rate in the vertical direction occurs in the sec-
ond header part as a whole in some cases. On the con-
trary, a refrigerant is allowed to circulate through the re-
spective regions and a refrigerant is likely to stay in each
region at the same time by dividing the inside of the sec-
ond header part into small regions with the partitioning
plate having the communication-hole. Therefore, a den-
sity difference of a refrigerant in the second header part
as a whole in the vertical direction can be reduced.
[0014] In the heat exchanger, the connection points
having the height positions different from each other of
the plurality of communication paths may be present in
the respective regions partitioned with the partitioning
plate.
[0015] Accordingly, a density difference of a refrigerant
in each region can be further reduced since the refriger-
ant in each region is caused to be mixed.
[0016] The heat exchanger may further include a con-
nection pipe that has a main pipe portion, of which one
end is connected to the first header part and in which a
plurality of split flow passages arranged in the horizontal
direction are formed, and branch pipe portions, which
branch off into a plurality of portions from the other end
side of the main pipe portion, in which branch flow pas-
sages are formed so as to communicate with the split
flow passages, and each of which is connected to the
second header part. Each of the communication paths
may be a flow passage formed by each of the split flow
passages and each of the branch flow passages.
[0017] Consequently, construction is easy compared
to a case where each communication path is configured
of a separate individual connection pipe since there is
one construction point to the first header part in the case
of the branch connection pipe.
[0018] The heat exchanger may further include a head-
er that has a header body which has a cylindrical shape
extending in the vertical direction and a main partition

plate which partitions an inside of the header body into
upper and lower parts. The first header part may be a
portion below the main partition plate in the header, and
the second header part may be a portion above the main
partition plate in the header.
[0019] The heat exchanger having the first header part
and the second header part can be easily configured by
forming the first header part and the second header part
with the main partition plate in one header part.
[0020] According to a second aspect of the invention,
there is provided an air conditioner including any one of
the heat exchangers described above.
[0021] Accordingly, a decrease in a heat exchange
performance caused by inhomogeneous distribution of
the refrigerant is suppressed, and thus the air conditioner
with a high efficiency can be provided.

Advantageous Effects of Invention

[0022] The heat exchanger and the air conditioner of
the invention can achieve the suppression of an efficien-
cy decrease.

Brief Description of Drawings

[0023]

Fig. 1 is an overall configuration view of an air con-
ditioner according to a first embodiment of the inven-
tion.
Fig. 2 is a longitudinal sectional view of a heat ex-
changer according to the first embodiment of the in-
vention.
Fig. 3 is a perspective view of the heat exchanger
according to the first embodiment of the invention.
Fig. 4 is a side view of a turnback side header and
a branch connection pipe of a heat exchanger ac-
cording to a second embodiment of the invention.
Fig. 5A is a view illustrating a sectional shape of a
flow passage of a main pipe portion in the branch
connection pipe of the heat exchanger according to
the second embodiment of the invention.
Fig. 5B is a view illustrating the sectional shape of
the flow passage of the main pipe portion in the
branch connection pipe of the heat exchanger ac-
cording to the second embodiment of the invention.
Fig. 6 is a side view of a turnback side header and
a connection pipe of a heat exchanger according to
a third embodiment of the invention.
Fig. 7 is a side view of a turnback side header and
a connection pipe of a heat exchanger according to
a fourth embodiment of the invention.
Fig. 8 is a side view of a turnback side header and
a connection pipe of a heat exchanger according to
a fifth embodiment of the invention.
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Description of Embodiments

[0024] Hereinafter, an air conditioner including a heat
exchanger according to a first embodiment of the inven-
tion will be described with reference to Figs. 1 to 3.
[0025] As illustrated in Fig. 1, an air conditioner 1 in-
cludes a compressor 2, an indoor heat exchanger 3 (heat
exchanger 10), an expansion valve 4, an outdoor heat
exchanger 5 (heat exchanger 10), a four-way valve 6,
and a pipe 7 that connects the configuration elements
together, and a refrigerant circuit formed of the configu-
ration elements is configured.
[0026] The compressor 2 compresses a refrigerant
and supplies the compressed refrigerant to the refriger-
ant circuit.
[0027] The indoor heat exchanger 3 performs heat ex-
change between the refrigerant and indoor air. The in-
door heat exchanger 3 is used as an evaporator to absorb
heat from the inside during cooling operation, and is used
as a condenser to radiate heat to the inside during heating
operation.
[0028] The expansion valve 4 reduces a pressure by
expanding the high-pressure refrigerant liquefied by the
condenser exchanging heat.
[0029] The outdoor heat exchanger 5 performs heat
exchange between the refrigerant and outdoor air. The
outdoor heat exchanger is used as a condenser to radiate
heat to the outside during cooling operation and is used
as an evaporator to absorb heat from the outside during
heating operation.
[0030] The four-way valve 6 switches between direc-
tions where a refrigerant circulates during heating oper-
ation and during cooling operation. Consequently, a re-
frigerant circulates in the compressor 2, the outdoor heat
exchanger 5, the expansion valve 4, and the indoor heat
exchanger 3 in this order during cooling operation. On
the other hand, a refrigerant circulates in the compressor
2, the indoor heat exchanger 3, the expansion valve 4,
and the outdoor heat exchanger 5 in this order during
heating operation.
[0031] Next, the heat exchangers 10 which are used
as the indoor heat exchanger 3 and the outdoor heat
exchanger 5 will be described with reference to Figs. 2
and 3.
[0032] The heat exchangers 10 each include a plurality
of heat transfer tubes 20, a plurality of fins 28, a pair of
headers 30, a first connection pipe 60, and a second
connection pipe 70.
[0033] The heat transfer tubes 20 are tubular members
linearly extending in a horizontal direction, and flow pas-
sages through which a refrigerant circulates are formed
therein. The plurality of heat transfer tubes 20 are ar-
ranged at intervals in a vertical direction, and are dis-
posed so as to be parallel to each other.
[0034] In the embodiment, the heat transfer tubes 20
each have a flat tubular shape, and the plurality of flow
passages arranged in the horizontal direction orthogonal
to an extending direction of the heat transfer tubes 20

are formed inside the heat transfer tubes 20. The plurality
of flow passages are arranged so as to be parallel to
each other. Consequently, a sectional shape orthogonal
to the extending direction of the heat transfer tubes 20
is a flat shape of which a longitudinal direction is the hor-
izontal direction orthogonal to the extending direction of
the heat transfer tubes 20.
[0035] The fins 28 each are disposed between the heat
transfer tubes 20 arranged as described above, and ex-
tend in a so-called corrugated shape so as to be alter-
nately in contact with the vertically nearby heat transfer
tubes 20 as facing the extending direction of each of the
heat transfer tubes 20 in the embodiment. Without being
limited thereto, the shapes of the fins 28 may be any
shape insofar as the fins are provided so as to protrude
from outer peripheral surfaces of the heat transfer tubes
20.
[0036] At both ends of the plurality of heat transfer
tubes 20, the pair of headers 30 is provided such that the
heat transfer tubes 20 are sandwiched therebetween.
One of the pair of headers 30 is set as an entrance side
header 40, which is an entrance of a refrigerant from the
outside into the heat exchanger 10, and the other one is
set as a turnback side header 50 for a refrigerant to turn
back in the heat exchanger 10.
[0037] The entrance side header 40 is a cylindrical
member extending in the vertical direction. An upper end
and a lower end of the entrance side header are closed
and the inside of the entrance side header is partitioned
into two upper and lower regions with a partition plate
41. The lower region partitioned with the partition plate
41 is set as a lower entry region 42 and the upper region
is set as an upper entry region 43. The lower entry region
42 and the upper entry region 43 are in a state of not
communicating with each other in the entrance side
header 40. The lower entry region 42 and the upper entry
region 43 each are connected to the pipe 7 configuring
the refrigerant circuit.
[0038] Herein, out of the plurality of heat transfer tubes
20, the heat transfer tubes 20 connected to the lower
entry region 42 in a communicating state are set as first
heat transfer tubes 21, and the heat transfer tubes 20
connected to the upper entry region 43 in a communicat-
ing state are set as second heat transfer tubes 23.
[0039] The turnback side header 50 includes a header
body 51 and a main partition plate 58.
[0040] The header body 51 is a cylindrical member ex-
tending in the vertical direction, and an upper end and a
lower end of the header body are closed. The main par-
tition plate 58 is provided in the header body 51, and
partitions a space in the header body 51 into two upper
and lower regions. A portion below the main partition
plate 58 of the header body 51 is set as a first header
part 52, and a portion above the main partition plate 58
of the header body 51 is set as a second header part 53.
That is, in the embodiment, the first header part 52 and
the second header part 53 each of which has a space
therein are formed in the turnback side header 50 by the
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inside of the header body 51 being partitioned with the
main partition plate 58. In other words, the turnback side
header 50 is configured with the first header part 52 and
the second header part 53.
[0041] The plurality of first heat transfer tubes 21 each
are connected to the first header part 52 so as to be in a
communicating state with the inside of the first header
part 52. That is, the heat transfer tubes 20 connected to
the first header part 52 are set as the first heat transfer
tubes 21.
[0042] The plurality of second heat transfer tubes 23
each are connected to the second header part 53 so as
to be in a communicating state with the inside of the sec-
ond header part 53. That is, the heat transfer tubes 20
connected to the second header part 53 are set as the
second heat transfer tubes 23.
[0043] The first connection pipe 60 is a tubular member
in which a flow passage is formed. One end of the first
connection pipe is connected to the first header part 52
in a communicating state with the inside of the first header
part 52, and the other end is connected to the second
header part 53 in a communicating state with the inside
of the second header part 53. More specifically, one end
of the first connection pipe 60 is connected to an upper
portion of the first header part 52. In addition, the other
end of the first connection pipe 60 is connected to a lower
portion of the second header part 53. In the embodiment,
the flow passage in the first connection pipe 60 is set as
a first communication path 61 (communication path) that
connects the first header part 52 and the second header
part 53 together.
[0044] The second connection pipe 70 is a tubular
member in which a flow passage is formed. One end of
the second connection pipe is connected to the first head-
er part 52 in a communicating state with the inside of the
first header part 52 as in the first connection pipe 60. On
the other hand, the other end of the second connection
pipe 70 is connected to the second header part in a com-
municating state with the inside of the second header
part 53. More specifically, one end of the second con-
nection pipe 70 is connected to the upper portion of the
first header part 52. In addition, the other end of the sec-
ond connection pipe 70 is connected to an upper portion
of the second header part 53. In the embodiment, the
flow passage in the second connection pipe 70 is set as
a second communication path 71 (communication path)
that connects the first header part 52 and the second
header part 53 together.
[0045] Herein, a connection point of the first connection
pipe 60 to the first header part 52 and a connection point
of the second connection pipe 70 to the first header part
52 are at the same vertical position, in the embodiment.
That is, the connection point of the first connection pipe
60 to the first header part 52 is disposed so as to be
adjacent to or to be spaced apart from the connection
point of the second connection pipe 70 to the first header
part 52 in the horizontal direction, and has the same ver-
tical position as the connection point of the second con-

nection pipe to the first header part.
[0046] "The same vertical position" is not limited to a
case where the vertical position of a center of the con-
nection point of the first connection pipe 60 to the first
header part 52 and the vertical position of a center of the
connection point of the second connection pipe 70 to the
first header part 52 are the same, and it is sufficient that
at least a part of the connection point of the first connec-
tion pipe 60 to the first header part 52 and a part of the
connection point of the second connection pipe 70 to the
first header part 52 overlap each other in the vertical di-
rection.
[0047] In the embodiment, the connection point of the
second connection pipe 70 to the second header part 53
is provided above the connection point of the first con-
nection pipe 60 to the second header part 53, that is, the
connection point of the first connection pipe 60 to the
second header part 53 and the connection point of the
second connection pipe 70 to the second header part 53
are at vertical positions different from each other.
[0048] Next, operation and effects in a case where the
heat exchanger 10 is used as an evaporator will be de-
scribed. In a case where the heat exchanger 10 is the
indoor heat exchanger 3, the heat exchanger is used as
an evaporator during cooling operation of the air condi-
tioner 1, and in a case where the heat exchanger is the
outdoor heat exchanger 5, the heat exchanger is used
as an evaporator during heating operation of the air con-
ditioner 1.
[0049] When the heat exchanger 10 is used as an
evaporator, a gas-liquid two phase refrigerant having a
high liquid phase content is supplied from the pipe 7 to
the lower entry region 42 of the entrance side header 40
illustrated in Fig. 2. The refrigerant is divided and supplied
to the plurality of first heat transfer tubes 21 in the lower
entry region 42, and exchanges heat with the external
atmosphere of the first heat transfer tubes 21 in the proc-
ess of circulating in the first heat transfer tubes 21, there-
by causing evaporation. Consequently, the refrigerant
supplied from the first heat transfer tubes 21 into the first
header part 52 of the turnback side header 50 becomes
a gas-liquid two phase refrigerant, in which the proportion
of a liquid phase has dropped, by some of the refrigerant
changing from the liquid phase to a gas phase.
[0050] Out of gas-liquid two phase refrigerants sup-
plied into the first header part 52, a refrigerant with a high
liquid phase content and a high density gathers at the
lower portion of the first header part 52 due to gravity,
and a refrigerant with a high gas phase content and a
low density gathers at the upper portion of the first header
part 52. That is, in the first header part 52, the gas-liquid
ratio (density) of a refrigerant differs according to a ver-
tical position. Herein, if the connection point of the first
connection pipe 60 to the first header part 52 and the
connection point of the second connection pipe 70 to the
first header part 52 are different from each other in the
vertical direction, the gas-liquid ratios of refrigerants in-
troduced into the first connection pipe 60 and the second
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connection pipe 70 are different from each other. As a
consequence, as a result of a refrigerant with a high den-
sity being introduced into one of the first connection pipe
60 and the second connection pipe 70, which is connect-
ed to a lower part of the first header part 52, the mass
flow rate of the refrigerant becomes higher. In addition,
as a result of a refrigerant with a low density being intro-
duced into one of the first connection pipe 60 and the
second connection pipe 70, which is connected to an
upper part of the first header part 52, the mass flow rate
of the refrigerant becomes lower.
[0051] On the contrary, in the embodiment, the con-
nection point of the first connection pipe 60 to the first
header part 52 and the connection point of the second
connection pipe 70 to the first header part 52 are at the
same vertical position. For this reason, refrigerants hav-
ing almost the same gas-liquid ratio are introduced into
the first connection pipe 60 and the second connection
pipe 70 respectively. As a consequence, the gas-liquid
ratios of the refrigerants introduced into the vertical po-
sitions of the second header part 53 different from each
other via the first connection pipe 60 and the second con-
nection pipe 70 respectively are almost the same. That
is, the uniformization of the mass flow rates of refrigerants
circulating in the first connection pipe 60 and the second
connection pipe 70 is achieved.
[0052] In the embodiment, refrigerants having almost
the same gas-liquid ratio are introduced into the second
header part 53 from a plurality of height positions of the
second header part 53. Accordingly, since the refriger-
ants are mixed in the second header part 53 in the vertical
direction, a gas-liquid ratio of the refrigerant over the en-
tire area in the second header part 53 in the vertical di-
rection can be homogenized. Accordingly, the uniformi-
zation of mass flow rates of refrigerants introduced into
the respective second heat transfer tubes 23 can be
achieved.
[0053] After then, a refrigerant introduced in the sec-
ond header part 53 via the first connection pipe 60 or the
second connection pipe 70 is diverted to the plurality of
second heat transfer tubes 23 connected thereto and cir-
culates in the second heat transfer tubes 23. Then, the
refrigerant again causes evaporation by exchanging heat
with the external atmosphere of the second heat transfer
tubes 23 in the process of circulating in the second heat
transfer tubes 23. Consequently, in the second heat
transfer tubes 23, the remaining liquid phase in the re-
frigerant changes to the gas phase and the refrigerant in
a gas phase state is supplied to the upper entry region
43 of the entrance side header 40. Then, the refrigerant
is introduced from the upper entry region 43 to the pipe
7, thereby circulating in the refrigerant circuit.
[0054] As described above, in the heat exchanger 10
of the invention, the first communication path 61 of the
first connection pipe 60 and the second communication
path 71 of the second connection pipe 70, each of which
is connected to one of the second header part 53, are
connected to the first header part 52 at the same vertical

position. Therefore, refrigerants with almost the same
gas phase-liquid phase ratio are introduced into respec-
tive communication paths 102. For this reason, the uni-
formization of flow rates of refrigerants for the plurality of
respective communication paths 102 can be achieved.
Refrigerants introduced in the second header part 53 via
the first connection pipe 60 and the second connection
pipe 70 are caused to be mixed in the second header
part 53 in the vertical direction. Accordingly, the homog-
enization of a gas-liquid ratio in the second header part
53 can be further achieved. As a consequence, for ex-
ample, in a case where the heat exchanger 10 is used
as an air conditioner, a cooling performance and a heat-
ing performance are not impaired.
[0055] Next, a heat exchanger 80 according to a sec-
ond embodiment of the invention will be described with
reference to Fig. 4, Fig. 5A, and Fig. 5B. In the second
embodiment, the same configuration elements as the first
embodiment will be assigned with the same reference
signs as the first embodiment, and the detailed descrip-
tion thereof will be omitted.
[0056] As illustrated in Fig. 4, the heat exchanger 80
of the second embodiment is different from the heat ex-
changer of the first embodiment in that one branch con-
nection pipe 81 is included instead of the first connection
pipe 60 and the second connection pipe 70 of the first
embodiment.
[0057] The branch connection pipe 81 has a main pipe
portion 82 and a plurality of (two, in the embodiment)
branch pipe portions 85.
[0058] One end of the main pipe portion 82 is connect-
ed to the first header part 52. In the first header part 52,
two split flow passages 83, which are formed by splitting
the inside of the first header part 52 in the horizontal
direction into two regions, are formed as illustrated in Fig.
5A and Fig. 5B. The split flow passages 83 are arranged
in the horizontal direction so as to extend from one end
to the other end of the main pipe portion 82. As illustrated
in Fig. 5A, the main pipe portion 82 may have a structure
in which the two split flow passages 83 are formed by
providing a split wall portion 84 in the middle of a circular
section of the flow passage in the horizontal direction. In
addition, as illustrated in Fig. 5B, the main pipe portion
may have a structure in which the split flow passages 83
obtained by linearly cutting out a part of the circular sec-
tion of the flow passage are provided so as to be arranged
side by side via the split wall portion 84 configuring the
linear portion.
[0059] The two branch pipe portions 85 are provided
so as to branch off into a plurality of portions from the
other end side of the main pipe portion 82. One branch
pipe portion of the two branch pipe portions 85 is con-
nected to the lower portion of the second header part 53.
The other branch pipe portion of the two branch pipe
portions 85 is connected to the upper portion of the sec-
ond header part 53. In addition, branch flow passages
86, which are flow passages inside the respective branch
pipe portions 85, communicate with the split flow pas-
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sages 83 in the main pipe portion 82 in a one-to-one
relationship. Accordingly, out of the two split flow pas-
sages 83 of the main pipe portion 82, one split flow pas-
sage 83 is in a communicating state with the lower portion
of the second header part 53 via one branch flow passage
86, that is, the first communication path 61 that allows
the first header part 52 to communicate with the lower
portion of the second header part 53 by means of one
split flow passage 83 and one branch flow passage 86
is formed. In addition, the other split flow passage 83 is
in a communicating state with the inside of the upper
portion of the second header part 53 via the other branch
flow passage 86, that is, the second communication path
71 that allows the first header part 52 to communicate
with the upper portion of the second header part 53 by
means of the other split flow passage 83 and the other
branch flow passage 86 is formed.
[0060] In such a heat exchanger 80 of the second em-
bodiment, the two split flow passages 83 in the main pipe
portion 82 of the branch connection pipe 81 are arranged
in the horizontal direction side by side. Therefore, refrig-
erants with almost the same density are introduced into
the two split flow passages 83. Then, the refrigerants are
introduced into the lower portion and the upper portion
of the second header part 53 via the respective branch
flow passages 86. Thus, the homogenization of mass
flow rates of refrigerants introduced into the second
header part 53 can be achieved as in the first embodi-
ment.
[0061] In addition, since there is only one connection
point to the first header part 52, construction can be per-
formed more easily compared to a case where the first
connection pipe 60 and the second connection pipe 70
are separately provided as in the first embodiment.
[0062] Although one of the two branch pipe portions
85 is connected to the lower portion of the second header
part 53 and the other one is connected to the upper por-
tion of the second header part 53 in the embodiment, it
is sufficient that the connection points of the two branch
pipe portions 85 to the second header part 53 are different
from each other in the vertical direction.
[0063] Next, a heat exchanger 90 according to a third
embodiment of the invention will be described with ref-
erence to Fig. 6. In the third embodiment, the same con-
figuration elements as the first embodiment will be as-
signed with the same reference signs as the first embod-
iment, and the detailed description thereof will be omitted.
[0064] As illustrated in Fig. 6, the heat exchanger 90
of the third embodiment is different from the first embod-
iment in that a partitioning plate 91 is further included in
the second header part 53.
[0065] The partitioning plate 91 is provided at a vertical
position between the first connection pipe 60 and the
second connection pipe 70 in the second header part 53,
and partitions the inside of the second header part 53
into two upper and lower regions. A lower region, out of
the two regions, is set as a second header lower region
93. The other end of the first connection pipe 60 is con-

nected to the second header lower region 93 in a com-
municating state. In addition, an upper region, out of the
two regions, is set as a second header upper region 94.
The other end of the second connection pipe 70 is con-
nected to the second header upper region 94 in a com-
municating state.
[0066] The partitioning plate 91 has a communication-
hole 92 formed in the vertical direction. The communica-
tion-hole 92 allows the second header lower region 93
and the second header upper region 94, which are par-
titioned with the partitioning plate 91, to be in a commu-
nicating state. A position at which the communication-
hole 92 is formed may be the middle of the partitioning
plate 91 in the horizontal direction, or may be a position
off the middle.
[0067] In a case where there is no partitioning plate
91, a liquid phase with a high density is likely to go down-
wards and a gas phase with a low density is likely to go
upwards in the second header part 53. Therefore, a dif-
ference in the mass flow rate in the vertical direction oc-
curs in the second header part 53 as a whole. On the
contrary, in the embodiment, refrigerants are allowed to
circulate through the respective regions and a refrigerant
of each region is likely to stay in each region at the same
time by dividing the inside of the second header part 53
into small regions with the partitioning plate 91 having
the communication-hole 92. That is, the movement of the
gas phase content of a refrigerant from the second head-
er lower region 93 to the second header upper region 94
is inhibited by the partitioning plate 91. On the other hand,
the movement of the liquid phase content of a refrigerant
from the second header upper region 94 to the second
header lower region 93 is inhibited by the partitioning
plate 91. As a consequence, a tendency in which the
liquid phase is likely to stay in the lower portion and the
gas phase is likely to stay in the upper portion in the
second header part 53 as a whole can be suppressed.
Accordingly, a density difference of a refrigerant in the
second header part 53 as a whole in the vertical direction
can be reduced.
[0068] Next, a heat exchanger 100 according to a
fourth embodiment of the invention will be described with
reference to Fig. 7. In the fourth embodiment, the same
configuration elements as the first and third embodiments
will be assigned with the same reference signs as the
embodiments, and the detailed description thereof will
be omitted.
[0069] As illustrated in Fig. 7, the heat exchanger 100
of the embodiment has two partitioning plates 91 provid-
ed in the second header part 53. That is, the partitioning
plates 91 are provided at intervals in the vertical direction,
and accordingly a region in the second header part 53 is
partitioned into three regions in the vertical direction. The
same communication-holes 92 as in the third embodi-
ment are formed in the partitioning plates 91.
[0070] Three connection pipes 101 that connect the
first header part 52 and the three regions in the second
header part 53 together respectively are provided in the
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embodiment. A flow passage in each of the connection
pipes 101 is set as each of the communication paths 102
allowing the first header part 52 to communicate with the
second header part 53.
[0071] The connection points of the three connection
pipes 101 to the first header part 52 are at the same
vertical position, as in the first embodiment. The other
end of the first connection pipe 101, out of the three con-
nection pipes 101, is connected to the lowermost region,
out of the three regions in the second header part 53.
The other end of the second connection pipe 101, out of
the three connection pipes 101, is connected to the mid-
dle region, out of the three regions in the second header
part 53. The other end of the third connection pipe 101,
out of the three connection pipes 101, is connected to
the uppermost region, out of the three regions in the sec-
ond header part 53.
[0072] In the embodiment, since the inside of the sec-
ond header part 53 is divided into the three regions by
the partitioning plate 91, a deviation in the density of a
refrigerant in the second header part 53 can be sup-
pressed more than the third embodiment.
[0073] The inside of the second header part 53 may
be partitioned into four or more regions and four or more
connection pipes 101 may be provided according to the
number of the partitioned regions. A density difference
of a refrigerant in the second header part 53 as a whole
can be further reduced by subdividing the inside of the
second header part 53.
[0074] Next, a heat exchanger 110 according to a fifth
embodiment of the invention will be described with ref-
erence to Fig. 8. In the fifth embodiment, the same con-
figuration elements as the first and third embodiments
will be assigned with the same reference signs as the
first embodiment, and the detailed description thereof will
be omitted.
[0075] As illustrated in Fig. 8, the heat exchanger 110
of the embodiment has one partitioning plate 91 provided
in the second header part 53, as in the third embodiment.
Accordingly, the inside of second header part 53 is par-
titioned into two regions in the vertical direction. The
same communication-hole 92 as in the third embodiment
is formed in the partitioning plate 91.
[0076] Six connection pipes 101 that connect the first
header part 52 and the second header part 53 together
are provided in the embodiment. The communication
paths 102 are formed in the connection pipes 101, and
the connection points of all the communication paths to
the first header part 52 are at the same vertical position.
[0077] In addition, the other end of each of three con-
nection pipes 101, out of the six connection pipes 101,
is connected to the second header lower region 93. The
connection points of the three connection pipes 101 to
the second header lower region 93 are at vertical posi-
tions different from each other.
[0078] The other end of each of remaining three con-
nection pipes 101, out of the six connection pipes 101,
is connected to the second header upper region 94. The

connection points of the three connection pipes 101 to
the second header upper region 94 are at vertical posi-
tions different from each other.
[0079] In the heat exchanger 110 of the embodiment
having the configuration described above, a refrigerant
is introduced into the second header lower region 93 and
the second header upper region 94 in the second header
part 53 from the vertical positions different from each
other. Accordingly, the mixing of a refrigerant in the sec-
ond header lower region 93 and the second header upper
region 94 can be further caused.
[0080] Although an example in which one partitioning
plate 91 is provided is described in the embodiment, the
inside of the second header part 53 may be partitioned
into three or more regions with two or more partitioning
plates 91.
[0081] In addition, the other end of each of four or more
connection pipes 101, without being limited to only three,
may be connected to each region in the second header
part 53.
[0082] Although the embodiments of the invention are
described, the invention is not limited thereto, and can
be modified as appropriate without departing from the
technical scope of the invention as defined by the claims.

Reference Signs List

[0083]

1 air conditioner
2 compressor
3 indoor heat exchanger
4 expansion valve
5 outdoor heat exchanger
6 four-way valve
7 pipe
10 heat exchanger
20 heat transfer tube
21 first heat transfer tube
23 second heat transfer tube
28 fin
30 header
40 entrance side header
41 partition plate
42 lower entry region
43 upper entry region
50 turnback side header
51 header body
52 first header part
53 second header part
58 main partition plate
60 first connection pipe
61 first communication path
70 second connection pipe
71 second communication path
80 heat exchanger
81 branch connection pipe
82 main pipe portion
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83 split flow passage
84 split wall portion
90 heat exchanger
91 partitioning plate
92 communication-hole
93 second header lower region
94 second header upper region
100 heat exchanger
101 connection pipe
102 communication path
110 heat exchanger

Claims

1. A heat exchanger comprising:

a plurality of first heat transfer tubes (21) that
extend in a horizontal direction to allow a refrig-
erant to circulate therein, and are arranged at
intervals in a vertical direction;
a first header part (52) that has a cylindrical
shape extending in the vertical direction and is
connected to one end of each of the first heat
transfer tubes (21) in a communicating state;
a plurality of second heat transfer tubes (23) that
extend in the horizontal direction to allow the
refrigerant to circulate therein, and are arranged
at intervals in the vertical direction;
a second header part (53) that has a cylindrical
shape extending in the vertical direction and is
connected to one end of each of the second heat
transfer tubes (23) in a communicating state;
and
a plurality of communication paths (61, 71) each
of which has one end connected to the first head-
er part (52) and the other end connected to the
second header part (53) so as to allow the first
header part (52) to communicate with the sec-
ond header part (53),
the heat exchanger characterized in that a con-
nection point of one end of each of the commu-
nication paths (61, 71) to the first header part
(52) is at a height position which is the same for
each of the communication paths (61, 71), and
a connection point of the other end of each of
the communication paths (61, 71) to the second
header part (53) is at a height position different
for each of the communication paths (61, 71).

2. The heat exchanger according to Claim 1, further
comprising:
a partitioning plate (91) that partitions a space in the
second header part (53) into upper and lower regions
vertically separated from each other between con-
nection points of the communication paths (61, 71)
to the second header part (53), which are vertically
adjacent to each other, and has a communication-

hole formed vertically therethrough.

3. The heat exchanger according to Claim 2,
wherein the connection points having the height po-
sitions different from each other of the plurality of
communication paths (61, 71) are present in the re-
spective regions partitioned with the partitioning
plate (91).

4.  The heat exchanger according to any one of Claims
1 to 3, further comprising:

a connection pipe (101) that has a main pipe
portion (82), of which one end is connected to
the first header part (52) and in which a plurality
of split flow passages (83) arranged in the hor-
izontal direction are formed, and branch pipe
portions (85), which branch off into a plurality of
portions from the other end side of the main pipe
portion (82), in which branch flow passages (86)
are formed so as to communicate with the split
flow passages (83), and each of which is con-
nected to the second header part (53),
wherein each of the communication paths (61,
71) is a flow passage formed by each of the split
flow passages (83) and each of the branch flow
passages (86).

5. The heat exchanger according to any one of Claims
1 to 4, further comprising:

a header (30) that has a header body (51) which
has a cylindrical shape extending in the vertical
direction and a main partition plate (58) which
partitions an inside of the header body (51) into
upper and lower parts,
wherein the first header part (52) is a portion
below the main partition plate (58) in the header
(30), and
the second header part (53) is a portion above
the main partition plate (58) in the header (30).

6. An air conditioner comprising the heat exchanger
(10) according to any one of Claims 1 to 5.

Patentansprüche

1. Wärmetauscher, der Folgendes umfasst:

eine Vielzahl von ersten Wärmeübertragungs-
rohren (21), die sich in eine horizontale Richtung
erstrecken, um es einem Kältemittel zu erlau-
ben, darin zu zirkulieren, und in Intervallen in
einer vertikale Richtung angeordnet sind;
einen ersten Endkammerteil (52), der eine zy-
lindrische Form aufweist, die sich in die vertikale
Richtung erstreckt, und der mit einem Ende von
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jedem der ersten Wärmeübertragungsrohre
(21) in einem Kommunikationszustand verbun-
den ist;
eine Vielzahl von zweiten Wärmeübertragungs-
rohren (23), die sich in die horizontale Richtung
erstrecken, um es dem Kältemittel zu erlauben,
darin zu zirkulieren, und in Intervallen in der ver-
tikalen Richtung angeordnet sind;
einen zweiten Endkammerteil (53), der eine zy-
lindrische Form aufweist, die sich in die vertikale
Richtung erstreckt, und der mit einem Ende von
jedem der zweiten Wärmeübertragungsrohre
(23) in einem Kommunikationszustand verbun-
den ist; und
eine Vielzahl von Kommunikationspfaden (61,
71), wobei ein Ende von jedem von diesen mit
dem ersten Endkammerteil (52) verbunden ist
und das andere Ende mit dem zweiten Endkam-
merteil (53) verbunden ist, um es dem ersten
Endkammerteil (52) zu erlauben, mit dem zwei-
ten Endkammerteil (53) zu kommunizieren,
wobei der Wärmetauscher dadurch gekenn-
zeichnet ist, dass
ein Verbindungspunkt von einem Ende von je-
dem der Kommunikationspfade (61, 71) zum
ersten Endkammerteil (52) sich in einer Höhen-
position befindet, die für jeden der Kommunika-
tionspfade (61, 71) dieselbe ist, und
ein Verbindungspunkt des anderen Endes von
jedem der Kommunikationspfade (61, 71) zum
zweiten Endkammerteil (53) sich in einer Hö-
henposition befindet, die sich für jeden der Kom-
munikationspfade (61, 71) unterscheidet.

2. Wärmetauscher nach Anspruch 1, der ferner Fol-
gendes umfasst:

eine Teilungsplatte (91), die einen Raum im
zweiten Endkammerteil (53) in einen oberen
und einen unteren Bereich teilt, die zwischen
Verbindungspunkten der Kommunikationspfa-
de (61, 71) zum zweiten Endkammerteil (53),
die vertikal einander benachbart sind, vertikal
voneinander getrennt sind, und ein Kommuni-
kationsloch aufweist, das vertikal dadurch ge-
bildet ist.

3. Wärmetauscher nach Anspruch 2,
wobei die Verbindungspunkte, deren Höhenpositio-
nen sich voneinander unterscheiden, der Vielzahl
von Kommunikationspfaden (61, 71) in den jeweili-
gen Bereichen, die von der Teilungsplatte (91) geteilt
werden, vorhanden sind.

4. Wärmetauscher nach einem der Ansprüche 1 bis 3,
der ferner Folgendes umfasst:

eine Verbindungsleitung (101), die einen Haupt-

leitungsabschnitt (82), von dem ein Ende mit
dem ersten Endkammerteil (52) verbunden ist
und in dem eine Vielzahl von Teilströmungs-
durchlässen (83), die in der horizontalen Rich-
tung angeordnet sind, gebildet sind, und Zwei-
gleitungsabschnitte (85) aufweist, die in eine
Vielzahl von Abschnitten von der anderen End-
seite des Hauptleitungsabschnitts (82) abzwei-
gen, in denen Zweigströmungsdurchlässe (86)
gebildet sind, um mit den Teilströmungsdurch-
lässen (83) zu kommunizieren, und von denen
jeder mit dem zweiten Endkammerteil (53) ver-
bunden ist,
wobei jeder der Kommunikationspfade (61, 71)
ein Strömungsdurchlass ist, der von jedem der
Teilströmungsdurchlässe (83) und jedem der
Zweigströmungsdurchlässe (86) gebildet ist.

5. Wärmetauscher nach einem der Ansprüche 1 bis 4,
der ferner Folgendes umfasst:

eine Endkammer (30), die einen Endkammer-
körper (51) aufweist, der eine zylindrische Form
aufweist, die sich in die vertikale Richtung er-
streckt, und eine Hauptteilungsplatte (58), die
eine Innenseite des Endkammerkörpers (51) in
einen oberen und einen unteren Teil teilt,
wobei der erste Endkammerteil (52) ein Ab-
schnitt unter der Hauptteilungsplatte (58) in der
Endkammer (30) ist und
der zweite Endkammerteil (53) ein Abschnitt
über der Hauptteilungsplatte (58) in der End-
kammer (30) ist.

6. Klimaanlage, die einen Wärmetauscher (10) nach
einem der Ansprüche 1 bis 5 umfasst.

Revendications

1. Échangeur thermique comprenant :

une pluralité de premiers tubes d’échange ther-
mique (21) qui s’étendent dans une direction ho-
rizontale afin de permettre à un réfrigérant de
circuler à l’intérieur, et qui sont disposés à des
intervalles dans une direction verticale ;
une première partie de collecteur (52) qui pos-
sède une forme cylindrique qui s’étend dans la
direction verticale et est reliée à une extrémité
de chacun des premiers tubes d’échange ther-
mique (21) dans un état de communication ;
une pluralité de seconds tubes d’échange ther-
mique (23) qui s’étendent dans la direction ho-
rizontale afin de permettre au réfrigérant de cir-
culer à l’intérieur, et qui sont disposés à des in-
tervalles dans la direction verticale ;
une seconde partie de collecteur (53) qui pos-
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sède une forme cylindrique qui s’étend dans la
direction verticale et est reliée à une extrémité
de chacun des seconds tubes d’échange ther-
mique (23) dans un état de communication ; et
une pluralité de chemins de communication (61,
71) qui possèdent chacun une extrémité reliée
à la première partie de collecteur (52) et l’autre
extrémité reliée à la seconde partie de collecteur
(53) de façon à permettre à la première partie
de collecteur (52) de communiquer avec la se-
conde partie de collecteur (53),
l’échangeur thermique étant caractérisé en ce
que
un point de raccordement d’une extrémité de
chacun des chemins de communication (61, 71)
à la première unité de collecteur (52) se trouve
à une position en hauteur qui est la même pour
chacun des chemins de communication (61,
71), et
un point de raccordement de l’autre extrémité
de chacun des trajets de communication (61,
71) à la seconde partie de collecteur (53) se trou-
ve à une position en hauteur différente pour cha-
cun des chemins de communication (61, 71).

2. Échangeur thermique selon la revendication 1, qui
comprend en outre :
une plaque de séparation (91) qui sépare un espace
dans la seconde partie de collecteur (53) en des zo-
nes supérieure et inférieure verticalement séparées
l’une de l’autre entre les points de raccordement des
trajets de communication (61, 71) à la seconde partie
de collecteur (53), qui sont verticalement adjacentes
l’une à l’autre, et qui possède un orifice de commu-
nication formé verticalement à l’intérieur.

3. Échangeur thermique selon la revendication 2,
dans lequel les points de raccordement qui possè-
dent les positions en hauteur différentes les unes
des autres de la pluralité de chemins de communi-
cation (61, 71) sont présents dans les zones respec-
tives séparées avec la plaque de séparation (91).

4. Échangeur thermique selon l’une quelconque des
revendications 1 à 3, qui comprend en outre :

un tuyau de raccordement (101) qui possède
une partie de tuyau principale (82), dont une ex-
trémité est reliée à la première partie de collec-
teur (52) et dans lequel une pluralité de passa-
ges d’écoulement séparés (83) disposés dans
la direction horizontale est formée, et des parties
de tuyaux de dérivation (85), qui se séparent en
une pluralité de parties depuis l’autre extrémité
de la partie de tuyau principale (82), dans les-
quelles des passages d’écoulement dérivés
(86) sont formés de façon à communiquer avec
les passages d’écoulement séparés (83), et

étant chacun reliés à la seconde partie de col-
lecteur (53),
dans lequel chacun des chemins de communi-
cation (61, 71) est un passage d’écoulement for-
mé par chacun des passages d’écoulement sé-
parés (83) et chacun des passages d’écoule-
ment dérivés (86).

5. Échangeur thermique selon l’une quelconque des
revendications 1 à 4, comprenant en outre :

un collecteur (30) qui possède un corps de col-
lecteur (51) qui possède une forme cylindrique
qui s’étend dans la direction verticale et une pla-
que de séparation principale (58) qui sépare un
intérieur du corps de collecteur (51) en des par-
ties supérieure et inférieure,
dans lequel la première partie de collecteur (52)
est une partie située sous la plaque de sépara-
tion principale (58) dans le collecteur (30),
et
la seconde partie de collecteur (53) est une par-
tie située au-dessus de la plaque de séparation
principale (58) dans le collecteur (30).

6. Climatiseur qui comprend l’échangeur thermique
(10) selon l’une quelconque des revendications 1 à
5.
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