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(54) HEAT EXCHANGER AND AIR CONDITIONER

(57) This heat exchanger is provided with: a plurality
of heat transfer pipes which extend horizontally, allow a
refrigerant to flow therethrough, and are arranged at a
distance from each other in the vertical direction; a head-
er section which is pipe shaped, extends in the vertical
direction, and has an internal space to which one end of
each of the plurality of heat transfer pipes is connected
in a communicating manner; a vertical partition plate
which, in a horizontal cross-section, extends inside the
header section between the inner peripheral surface of
the header section and the heat transfer pipes, divides
the inside of the header section into a first chamber and
a second chamber, the first and second chambers being
in communication with each of the heat transfer pipes,
and has formed therein a first communication section for
providing communication between the first chamber and
the second chamber at a position higher than or equal
to the height of the uppermost heat transfer pipe of the
heat transfer pipes; and a flow path which is connected
only to the first chamber of the first chamber and the
second chamber and through which a refrigerant flows.
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Description

Technical Field

[0001] The present invention relates to a heat ex-
changer and an air conditioner.
[0002] This application claims priority based on Japa-
nese Patent Application No. 2016-247153 filed on De-
cember 20, 2016, the contents of which are incorporated
herein by reference.

Background Art

[0003] 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
out of the pair of headers and has flowed in the other
header via the heat transfer tubes, turns back at the other
header to return to the one header again via the heat
transfer tubes.
[0004] The inside of the header on a turnback side is
formed by being partitioned into a plurality of regions with
a partition plate partitioning the inside of the header in
the vertical direction. Accordingly, a refrigerant intro-
duced in one region of the header via the heat transfer
tubes returns to one header on an entrance side via the
plurality of heat transfer tubes connected to the other
region after being introduced into the other region of the
header via a connection pipe.
[0005] When the refrigerant turns back, a liquid phase
refrigerant having a high specific gravity is likely to flow
downwards, and a gas phase refrigerant having a low
specific gravity is likely to flow upwards. For this reason,
flow distortion occurs in the refrigerant flowing into each
heat transfer tube.
[0006] For example, PTL 1 discloses that the inside of
the header is divided by the partition plate into a heat
transfer tube side space and a heat transfer tube opposite
side space, the spaces are allowed to communicate with
each other at an upper portion and a lower portion, and
thus flow distortion of a refrigerant is suppressed.

Citation List

Patent Literature

[0007] [PTL 1] Japanese Unexamined Patent Applica-
tion Publication No. 2015-68623

Summary of Invention

Technical Problem

[0008] Even when flow distortion of a refrigerant
caused by liquid-gas separation between a liquid phase
refrigerant and a gas phase refrigerant is suppressed, a
difference in the flow rate of the refrigerant flowing into
each heat transfer tube occurs at the time when the re-
frigerant flows from the lower portion in the header and
rises in the header. In such a state, a heat transferring
performance of the heat exchanger cannot be sufficiently
used. In order to suppress a performance decrease of
the heat exchanger, the flow rate of the refrigerant flowing
into the heat transfer tubes is preferably uniformized in
any heat transfer tube in the upper portion to the lower
portion.
[0009] The present invention is devised in view of such
problems, and an object thereof is to provide a heat ex-
changer which can suppress a performance decrease
and an air conditioner in which the heat exchanger is
used.

Solution to Problem

[0010] According to a first aspect of the present inven-
tion, there is provided a heat exchanger including a plu-
rality of heat transfer tubes that extend in a horizontal
direction to allow a refrigerant to flow therein and are
arranged at intervals in a vertical direction, a header part
that has a tubular shape extending in the vertical direction
and has an internal space connected to one end of each
of the plurality of heat transfer tubes in a communicating
state, a vertical partition plate that extends from each of
the heat transfer tubes to an inner peripheral surface of
the header part, partitions an inside of the header part
into a first chamber and a second chamber, each of which
communicates with each of the heat transfer tubes, and
has a first communication portion, which allows the first
chamber and the second chamber to communicate with
each other, at a position which is equal to or higher than
a height of an uppermost heat transfer tube, out of the
heat transfer tubes, in horizontal sectional view of the
inside of the header part, and a flow passage that is con-
nected to only the first chamber, out of the first chamber
and the second chamber, and allows the refrigerant to
flow therein.
[0011] In such a heat exchanger, a refrigerant is intro-
duced into the first chamber in the header part via the
flow passage in a case where the heat exchanger is used
as an evaporator. Some of the refrigerant introduced in
the first chamber is introduced into each of the heat trans-
fer tubes. The refrigerant which is not introduced in the
heat transfer tubes is introduced into the second chamber
via the first communication portion formed in an upper
portion of the vertical partition plate, and is introduced
into each of the heat transfer tubes while moving down-
wards in the second chamber. Accordingly, even in a
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case where the flow rate of a refrigerant is low, a decrease
in the flow speed of the refrigerant moving in the first
chamber can be suppressed, the amount of the refriger-
ant to be introduced into each of the heat transfer tubes
connected to an upper portion or a middle portion in the
header part is secured, and the occurrence of variations
in the flow rate of a refrigerant flowing in each of the heat
transfer tubes can be suppressed. In addition, in a case
where the flow rate of a refrigerant is high, the refrigerant
concentrates on an upper portion of the first chamber in
some cases. However, the refrigerant is introduced into
an upper portion of the second chamber via the first com-
munication portion formed in the upper portion of the ver-
tical partition plate, and is introduced into each of the
heat transfer tubes while moving downwards in the sec-
ond chamber. Therefore, the amount of the refrigerant
to be introduced into each of the heat transfer tubes con-
nected to a lower portion or the middle portion of the
header part is secured, and the occurrence of variations
in the flow rate of a refrigerant flowing in each of the heat
transfer tubes can be suppressed as well without the re-
frigerant concentrating on the upper portion of the header
part.
[0012] In the heat exchanger, the first communication
portion may be a communication hole formed in the ver-
tical partition plate.
[0013] In the heat exchanger, the first communication
portion may be a gap between the vertical partition plate
and an upper end of the header part.
[0014] In the heat exchanger, a second communica-
tion portion that allows the first chamber and the second
chamber to communicate with each other may be formed
in the vertical partition plate between the vertically nearby
heat transfer tubes.
[0015] Accordingly, in a case where the heat exchang-
er is used as a condenser, a refrigerant is introduced
from each of the heat transfer tubes into the first chamber
and the second chamber in the header part, and the re-
frigerant introduced in the first chamber is introduced into
the flow passage. After being introduced in the first cham-
ber via the second communication portion formed in the
vertical partition plate, the refrigerant introduced in the
second chamber is introduced into the flow passage.
Consequently, instead of the refrigerant introduced in the
second chamber from each of the heat transfer tubes
staying in the second chamber, the refrigerant can be
introduced into the first chamber via the second commu-
nication portion, and can be introduced into the flow pas-
sage.
[0016] In the heat exchanger, a third communication
portion that allows the first chamber and the second
chamber to communicate with each other may be formed
in the vertical partition plate at a position lower than a
lowermost heat transfer tube, out of the heat transfer
tubes.
[0017] Accordingly, in a case where the heat exchang-
er is used as a condenser, a refrigerant is introduced
from each of the heat transfer tubes into the first chamber

and the second chamber in the header part, and the re-
frigerant introduced in the first chamber is introduced into
the flow passage. After being introduced in the first cham-
ber via the third communication portion formed in the
vertical partition plate, the refrigerant introduced in the
second chamber moves downwards in the second cham-
ber and is introduced into the flow passage. Consequent-
ly, instead of the refrigerant introduced in the second
chamber from each of the heat transfer tubes staying in
the second chamber, the refrigerant can be introduced
into the first chamber via the second communication por-
tion, and can be introduced into the flow passage.
[0018] In the heat exchanger, a lower portion of the
vertical partition plate may be bent from a second cham-
ber side to a first chamber side, and the third communi-
cation portion may be a gap between the vertical partition
plate and a lower end of the header part.
[0019] Accordingly, in a case where the heat exchang-
er is used as a condenser, a refrigerant is introduced
from each of the heat transfer tubes into the first chamber
and the second chamber in the header part, and the re-
frigerant introduced in the first chamber is introduced into
the flow passage. After being introduced in the first cham-
ber via the third communication portion formed in the
vertical partition plate, the refrigerant introduced in the
second chamber moves downwards in the second cham-
ber and is introduced into the flow passage. Consequent-
ly, instead of the refrigerant introduced in the second
chamber from each of the heat transfer tubes staying in
the second chamber, the refrigerant can be introduced
into the first chamber via the second communication por-
tion, and can be introduced into the flow passage. In ad-
dition, since the lower portion of the vertical partition plate
is bent to the second chamber side, the bent shape
guides the flow of the refrigerant, and the refrigerant is
likely to be introduced from the second chamber into the
first chamber.
[0020] In the heat exchanger, a length Lp of each of
the heat transfer tubes in the header part in an extending
direction of the heat transfer tubes may be equal to or
less than a half of an inner diameter Di of the header part.
[0021] Accordingly, since the length of each of the heat
transfer tubes in the header part is small in a case where
the heat exchanger is used as an evaporator, a refriger-
ant in a gas-liquid two phase state which is introduced in
the second chamber from the flow passage to the first
chamber and then from the first chamber to the second
chamber can suppress the turbulence of the flow of the
refrigerant, which is caused by the refrigerant staying ver-
tically between the respective heat transfer tubes in the
first chamber and the second chamber, and a liquid
phase refrigerant is likely to be introduced into each of
the heat transfer tubes. Accordingly, the occurrence of
variations in the flow rate of a refrigerant flowing in each
of the heat transfer tubes can be further suppressed.
[0022] According to a second aspect of the present
invention, there is provided an air conditioner including
the heat exchanger according to any description made
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above.
[0023] Accordingly, the occurrence of variations in the
flow rate of a refrigerant flowing in each of the heat trans-
fer tubes can be suppressed, and thus a decrease in a
cooling and heating performance can be avoided.

Advantageous Effects of Invention

[0024] In the heat exchanger and the air conditioner
described above, a performance decrease caused by the
non-homogenization of flow rate of a refrigerant flowing
in the plurality of heat transfer tubes can be suppressed.

Brief Description of Drawings

[0025]

Fig. 1 is an overall configuration view of an air con-
ditioner according to a first embodiment of the
present invention.
Fig. 2 is a longitudinal sectional view of a heat ex-
changer according to the first embodiment of the
present invention.
Fig. 3 is a perspective view of the heat exchanger
according to the first embodiment of the present in-
vention.
Fig. 4 is a horizontal sectional view of a second head-
er part of the heat exchanger according to the first
embodiment of the present invention.
Fig. 5 is a view seen in a direction of an arrow A of
Fig. 4.
Fig. 6 is a perspective view of a heat exchanger ac-
cording to a modification example of the first embod-
iment of the present invention.
Fig. 7 is a horizontal sectional view of a second head-
er part of the heat exchanger according to the mod-
ification example of the first embodiment of the
present invention.
Fig. 8 is a view seen in a direction of an arrow B of
Fig. 7.
Fig. 9 is a perspective view of a heat exchanger ac-
cording to a second embodiment of the present in-
vention.
Fig. 10 is a horizontal sectional view of a second
header part of the heat exchanger according to the
second embodiment of the present invention.
Fig. 11 is a view seen in a direction of an arrow C of
Fig. 10.
Fig. 12 is a perspective view of a heat exchanger
according to a modification example of the second
embodiment of the present invention.
Fig. 13 is a horizontal sectional view of a second
header part of the heat exchanger according to the
modification example of the second embodiment of
the present invention.
Fig. 14 is a view seen in a direction of an arrow D of
Fig. 13.
Fig. 15 is a perspective view of a heat exchanger

according to a third embodiment of the present in-
vention.
Fig. 16 is a horizontal sectional view of a second
header part of the heat exchanger according to the
third embodiment of the present invention.
Fig. 17 is a view seen in a direction of an arrow E of
Fig. 16.
Fig. 18 is a perspective view of a heat exchanger
according to a modification example of the third em-
bodiment of the present invention.
Fig. 19 is a longitudinal sectional view of a second
header part of the heat exchanger according to the
modification example of the third embodiment of the
present invention.
Fig. 20 is a view seen in a direction of an arrow F of
Fig. 19.
Fig. 21 is a horizontal sectional view of a second
header part of a heat exchanger according to a fourth
embodiment of the present invention.

Description of Embodiments

[0026] Hereinafter, an air conditioner 1 including heat
exchangers 10 according to a first embodiment of the
present invention will be described with reference to Figs.
1 to 4.
[0027] As illustrated in Fig. 1, the 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.
[0028] The compressor 2 compresses a refrigerant
and supplies the compressed refrigerant to the refriger-
ant circuit.
[0029] 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. The outdoor heat exchanger 5 performs heat
exchange between the refrigerant and outdoor air.
[0030] The expansion valve 4 reduces a pressure by
expanding the high-pressure refrigerant liquefied by the
condenser exchanging heat.
[0031] The outdoor heat exchanger 5 is used as a con-
denser to radiate heat to the outside during cooling op-
eration and is used as an evaporator to absorb heat from
the outside during heating operation.
[0032] The four-way valve 6 switches between direc-
tions where a refrigerant flows during heating operation
and during cooling operation. Consequently, a refrigerant
circulates in the compressor 2, the outdoor heat exchang-
er 5, the expansion valve 4, and the indoor heat exchang-
er 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
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outdoor heat exchanger 5 in this order during heating
operation.
[0033] 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
to 4.
[0034] As illustrated in Fig. 2, the heat exchangers 10
each include a plurality of heat transfer tubes 20, a plu-
rality of fins 23, a pair of headers 30, and a connection
pipe 55.
[0035] The heat transfer tubes 20 are tubular members
linearly extending in a horizontal direction, and flow paths
through which a refrigerant flows are formed therein. The
plurality of heat transfer tubes 20 are arranged at intervals
in a vertical direction, and are disposed so as to be par-
allel to each other.
[0036] In the embodiment, the heat transfer tubes 20
each have a flat tubular shape, and the plurality of flow
paths 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 paths are arranged so as to be parallel to each other.
Consequently, a sectional shape orthogonal to the ex-
tending direction of the heat transfer tubes 20 is a flat
shape of which a longitudinal direction is the horizontal
direction orthogonal to the extending direction of the heat
transfer tubes 20.
[0037] The fins 23 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 23 may be any
shape insofar as the fins are provided so as to protrude
from outer peripheral surfaces of the heat transfer tubes
20.
[0038] 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 for a refrigerant from the
outside to the heat exchanger 10. The other one of the
pair of headers 30 is set as a turnback side header 50
for a refrigerant to turn back in the heat exchanger 10.
[0039] 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.
The lower region partitioned with an entry side partition
plate 41 is set as a lower entry region 42. The upper
region partitioned with the entry side partition plate 41 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.
[0040] 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. Out of the plurality of heat transfer
tubes 20, the heat transfer tubes 20 connected to the
upper entry region 43 in a communicating state are set
as second heat transfer tubes 22 (heat transfer tubes 20).
[0041] The turnback side header 50 includes a header
body 51, a turnback side partition plate 54, and a vertical
partition plate 70.
[0042] 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 turnback
side partition plate 54 is provided in the header body 51,
and partitions a space in the header body 51 into two
upper and lower regions. A lower portion of the turnback
side partition plate 54 in the header body 51 is set as a
first header part 52. An upper portion of the turnback side
partition plate 54 in the header body 51 is set as a second
header part 53 (header part). 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 inside of the header body
51 being partitioned with the turnback side partition plate
54. In other words, the turnback side header 50 is con-
figured by the first header part 52 and the second header
part 53.
[0043] The first heat transfer tubes 21 each are con-
nected to one side of the first header part 52 in the hor-
izontal direction so as to be in a communicating state
with the inside of the first header part 52. The second
heat transfer tubes 22 each are connected to one side
of the second header part 53 in the horizontal direction
so as to be in a communicating state with the inside of
the second header part 53. In other words, the heat trans-
fer tubes 20 connected to the first header part 52 are set
as the first heat transfer tubes 21, and the heat transfer
tubes 20 connected to the second header part 53 are set
as the second heat transfer tubes 22.
[0044] As illustrated in Fig. 3, the vertical partition plate
70 is a plate-shaped member extending in the vertical
direction, and is provided in the second header part 53.
The vertical partition plate 70 partitions a space in the
second header part 53 into two regions including a first
chamber 76 and a second chamber 77 such that each
of the first chamber and the second chamber communi-
cates with each of the second heat transfer tubes 22, in
horizontal sectional view. Specifically, the vertical parti-
tion plate 70 is mounted in a direction where the second
heat transfer tubes 22 extend, in horizontal sectional
view. The vertical partition plate 70 extends in the hori-
zontal direction in the second header part 53. According-
ly, in the embodiment, one end on a second heat transfer
tube side, out of both ends of the vertical partition plate
70 in the horizontal direction, is in contact with, out of the
vertically nearby second heat transfer tubes 22, second
heat transfer tubes at a portion where the first chamber
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76 and the second chamber 77 are isolated from each
other by the vertical partition plate 70 and each second
heat transfer tube protrudes into the second header part
53. An opening of each of the second heat transfer tubes
22 is divided by one end of the vertical partition plate in
the horizontal direction orthogonal to the extending di-
rection of the second heat transfer tubes 22.
[0045] The connection pipe 55 is a tubular member in
which a flow path is formed. One end of the connection
pipe is connected to the first header part 52 in a commu-
nicating 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 connec-
tion pipe 55 is connected to a middle portion of the first
header part 52 in the vertical direction. On the other hand,
the other end of the connection pipe 55 is connected to
a lower portion of the first chamber 76 of the second
header part 53.
[0046] The flow path formed inside the connection pipe
55 is a flow passage 56 that allows a refrigerant to flow
between the inside of the first header part 52 and the
inside of the second header part 53.
[0047] Instead of using the connection pipe 55, the flow
passage 56 may be formed in the turnback side partition
plate 54 so as to directly communicate with the inside of
the first header part 52 and the first chamber 76.
[0048] In the embodiment, the headers 30 each have
a cylindrical shape extending in the vertical direction, and
accordingly an internal space thereof also has a cylindri-
cal shape. The vertical partition plate 70 is disposed in a
diameter direction of the internal space of the second
header part 53 having a cylindrical shape, in horizontal
sectional view. Accordingly, each of the first chamber 76
and the second chamber 77 has a semicircular shape,
in horizontal sectional view.
[0049] An upper communication hole 62 (first commu-
nication portion 61) that allows the first chamber 76 and
the second chamber 77 to communicate with each other
is formed in the vertical partition plate 70 by penetrating
the vertical partition plate 70. Specifically, as illustrated
in Fig. 5, the upper communication hole 62 is formed at
the same position or a higher position as or than the
height of a second header part uppermost heat transfer
tube 24, which is a heat transfer tube positioned at an
uppermost position out of the respective second heat
transfer tubes 22. The upper communication hole 62 is
formed at a position in front of a tip of each of the second
heat transfer tubes 22, that is, on an opposite side to
connecting portions between the second header part 53
and the second heat transfer tubes 22, in horizontal sec-
tional view.
[0050] Next, operation and effects in a case where the
heat exchanger 10 is used as an evaporator will be de-
scribed.
[0051] 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.
[0052] 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 flowing in the first heat transfer tubes 21, thereby
causing evaporation. Consequently, the refrigerant sup-
plied 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 a liquid phase to a gas phase.
[0053] As illustrated in Figs. 2 and 3, the refrigerant in
a gas-liquid two phase state supplied into the first header
part 52 is introduced into the connection pipe 55 con-
nected to the first header part 52, and is introduced into
the first chamber 76 in the second header part 53 via the
connection pipe 55.
[0054] The refrigerant introduced in the first chamber
76 moves upwards in turn in the first chamber 76 as the
refrigerant continues to be supplied, and is introduced
into each of the second heat transfer tubes 22. The re-
frigerant which is not introduced in the second heat trans-
fer tubes 22 is introduced into an upper portion of the
second chamber 77 via the upper communication hole
62 formed in an upper portion of the vertical partition plate
70. The refrigerant introduced in the upper portion of the
second chamber 77 is introduced into each of the second
heat transfer tubes 22 while moving downwards in the
second chamber 77.
[0055] Herein, since the second header part 53 is di-
vided into the first chamber 76 and the second chamber
77 by the vertical partition plate 70, the sectional area of
a refrigerant flow path of the first chamber 76 is smaller
than the sectional area of the entire second header part
53. For this reason, even in a case where the flow rate
of a refrigerant is low, a decrease in the flow speed of
the refrigerant moving upwards in the first chamber 76
can be suppressed, the amount of the refrigerant to be
introduced into each of the second heat transfer tubes
22 connected to an upper portion or a middle portion in
the second header part 53 is secured, and the occurrence
of variations in the flow rate of a refrigerant flowing in
each of the second heat transfer tubes 22 can be sup-
pressed. In addition, in a case where the flow rate of a
refrigerant is remarkably high, the refrigerant concen-
trates on an upper portion of the first chamber 76 in some
cases. However, the refrigerant is introduced into the up-
per portion of the second chamber 77 via the upper com-
munication hole 62 formed in the upper portion of the
vertical partition plate 70, and is introduced into each of
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the second heat transfer tubes 22 while moving down-
wards in the second chamber 77. Therefore, the amount
of the refrigerant to be introduced into each of the second
heat transfer tubes 22 connected to a lower portion or
the middle portion of the second header part 53 is se-
cured, and the occurrence of variations in the flow rate
of the refrigerant flowing in each of the second heat trans-
fer tubes 22 can be suppressed as well without the re-
frigerant concentrating on the upper portion of the second
header part 53.
[0056] Then, the refrigerant again causes evaporation
by exchanging heat with the external atmosphere of the
second heat transfer tubes 22 in the process of flowing
in the second heat transfer tubes 22.
[0057] Consequently, in the second heat transfer tubes
22, the remaining liquid phase in the refrigerant changes
to the gas phase and thus the refrigerant in a gas phase
state is supplied to the upper entry region 43 of the en-
trance side header 40. Then, the refrigerant is introduced
from the upper entry region 43 to the pipe 7, thereby
circulating in the refrigerant circuit.
[0058] As described above, in the heat exchangers 10
of the embodiment, even in a case where the flow rate
of a refrigerant supplied to the second header part 53 is
low or high, the occurrence of variations in the amount
of the refrigerant to be introduced into each of the second
heat transfer tubes 22 can be suppressed, and a per-
formance decrease of the heat exchangers caused by a
deviation of the flow rate of the refrigerant flowing into
the heat transfer tubes can be suppressed. As a conse-
quence, a cooling performance and a heating perform-
ance are not impaired in the air conditioner in which the
heat exchangers 10 of the embodiment are used.
[0059] Instead of forming the upper communication
hole 62 in the vertical partition plate 70, as a modification
example of the first embodiment, for example, the height
of the vertical partition plate 70 may be set to the same
height as that of the second header part uppermost heat
transfer tube 24 or a height between the second header
part uppermost heat transfer tube 24 and an upper end
of the second header part 53 as illustrated in Figs. 6, 7,
and 8. In this case, a gap is formed between the vertical
partition plate 70 and the second header part 53, and the
gap becomes an upper communication portion 63 (first
communication portion 61) that allows the first chamber
76 and the second chamber 77 to communicate with each
other.
[0060] Accordingly, a refrigerant introduced in the first
chamber 76 moves upwards in turn in the first chamber
76 as the refrigerant continues to be supplied, and is
introduced into each of the second heat transfer tubes
22. The refrigerant which is not introduced in each of the
second heat transfer tubes 22 from the first chamber 76
is introduced into the upper portion of the second cham-
ber 77 via the upper communication portion 63 formed
in the upper portion of the vertical partition plate 70, and
is introduced into each of the second heat transfer tubes
22 while moving downwards in the second chamber.

Therefore, the occurrence of variations in the amount of
the refrigerant to be introduced into each of the second
heat transfer tubes 22 can be suppressed as in the de-
scription above.
[0061] Next, a heat exchanger 80 according to a sec-
ond embodiment of the present invention will be de-
scribed with reference to Figs. 9, 10, and 11. In the sec-
ond embodiment, the same configuration elements as
the first embodiment will be assigned with the same ref-
erence signs as the first embodiment, and the detailed
description thereof will be omitted.
[0062] As illustrated in Figs. 9, 10, and 11, as in the
first embodiment, a vertical partition plate 71 of the heat
exchanger 80 of the second embodiment is disposed in
the diameter direction of the internal space of the second
header part 53 having a cylindrical shape, in horizontal
sectional view. The same upper communication hole 62
as in the first embodiment is formed in the vertical parti-
tion plate 71. In the embodiment, the length of the vertical
partition plate 71 in the horizontal direction is from each
of the positions of tips of the second heat transfer tubes
22 to an inner peripheral surface of the second header
part 53. In upper and lower portions of each of the second
heat transfer tubes 22 in the second header part 53, there
is no vertical partition plate 71, and thus, a heat transfer
tube side communication portion 65 (second communi-
cation portion 64) that allows the first chamber 76 and
the second chamber 77 to communicate with each other
is formed.
[0063] Next, operation and effects in a case where the
heat exchanger 80 is used as a condenser will be de-
scribed.
[0064] When the heat exchanger 80 operates as a con-
denser during cooling operation of the air conditioner 1,
a refrigerant is introduced from each of the second heat
transfer tubes 22 into the first chamber 76 and the second
chamber 77 in the second header part 53, contrary to a
case where the heat exchanger is used as an evaporator.
The refrigerant introduced in the first chamber 76 moves
downwards in the first chamber 76, and is introduced into
the first header part 52 via the connection pipe 55. After
being introduced in the first chamber 76 via the heat
transfer tube side communication portion 65 formed in
the vertical partition plate 71, the refrigerant introduced
in the second chamber 77 is introduced into the first head-
er part 52 via the connection pipe 55.
[0065] As described above, the same as the first em-
bodiment applies in a case where the heat exchanger 80
of the embodiment operates as an evaporator. However,
in a case of operating as a condenser, a refrigerant can
be introduced into the first chamber 76 via the heat trans-
fer tube side communication portion 65 formed in the
vertical partition plate 71, and can be introduced into the
first header part via the connection pipe 55 connected to
the lower portion of the first chamber 76, instead of the
refrigerant introduced in the second chamber 77 from
each of the second heat transfer tubes 22 staying in the
second chamber 77. As a consequence, a cooling per-
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formance and a heating performance are not impaired in
the air conditioner in which the heat exchanger 80 of the
embodiment is used.
[0066] As a modification example of the second em-
bodiment, for example, the first chamber 76 and the sec-
ond chamber 77 may be allowed to communicate with
each other by a heat transfer tube side communication
hole 66 (second communication portion 64) being formed
in the vertical partition plate 71 at a portion vertically cor-
responding to each of the second heat transfer tubes 22
as illustrated in Figs. 12, 13, and 14 although the length
of the vertical partition plate 71 in the horizontal direction
is the same as in the first embodiment. Accordingly, in-
stead of a refrigerant introduced in the second chamber
77 from each of the second heat transfer tubes 22 staying
in the second chamber 77, the refrigerant can be intro-
duced into the first chamber 76 via the heat transfer tube
side communication holes 66 formed in the vertical par-
tition plate 71, and can be introduced into the first header
part via the connection pipe 55 connected to the lower
portion of the first chamber 76. As a consequence, a cool-
ing performance and a heating performance are not im-
paired in the air conditioner in which the heat exchanger
80 of the embodiment is used.
[0067] Next, a heat exchanger 90 according to a third
embodiment of the present invention will be described
with reference to Figs. 15, 16, and 17. In the third em-
bodiment, 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.
[0068] As illustrated in Figs. 15, 16, and 17, as in the
first embodiment, a vertical partition plate 72 of the heat
exchanger 90 of the third embodiment is disposed along
the diameter direction of the internal space of the second
header part 53 having a cylindrical shape, in horizontal
sectional view, and the upper communication hole 62
that is the same as in the first embodiment is formed
therein. In the embodiment, a lower communication hole
68 (third communication portion 67) that allows the first
chamber 76 and the second chamber 77 to communicate
with each other is formed in the vertical partition plate 72
at a position lower than a second header part lowermost
heat transfer tube 25, which is a heat transfer tube posi-
tioned at a lowermost position out of the respective sec-
ond heat transfer tubes 22. In addition, the lower com-
munication hole 68 is formed at a position in front of the
tip of each of the second heat transfer tubes 22, that is,
on the opposite side to the connecting portions between
the second header part 53 and the second heat transfer
tubes 22, in horizontal sectional view.
[0069] Next, operation and effects in a case where the
heat exchanger 90 is used as a condenser will be de-
scribed.
[0070] When the heat exchanger 90 operates as a con-
denser during cooling operation of the air conditioner 1,
a refrigerant is introduced from each of the second heat
transfer tubes 22 into the first chamber 76 and the second

chamber 77 in the second header part 53, contrary to a
case where the heat exchanger is used as an evaporator.
The refrigerant introduced in the first chamber 76 moves
downwards in the first chamber 76, and is introduced into
the first header part 52 via the connection pipe 55. The
refrigerant introduced in the second chamber 77 moves
downwards in the second chamber 77. Then, the refrig-
erant is introduced into the first header part 52 via the
connection pipe 55 after being introduced in the first
chamber 76 via the lower communication hole 68 formed
in the vertical partition plate 72.
[0071] As described above, the same as the first em-
bodiment applies in a case where the heat exchanger 90
of the embodiment operates as an evaporator. However,
in a case of operating as a condenser, a refrigerant can
be introduced into the first chamber 76 via the lower com-
munication hole 68 formed in the vertical partition plate
72, and can be introduced into the first header part via
the connection pipe 55 connected to the lower portion of
the first chamber 76, instead of the refrigerant introduced
in the second chamber 77 from each of the second heat
transfer tubes 22 staying in the second chamber 77. As
a consequence, a cooling performance and a heating
performance are not impaired in the air conditioner in
which the heat exchanger 90 of the embodiment is used.
[0072] As a modification example of the third embod-
iment, for example, a lower communication portion 69
(third communication portion 67) that bends a lower por-
tion of the vertical partition plate 72 to a first chamber 76
side and allows the first chamber 76 and the second
chamber 77 to communicate with each other under the
second header part lowermost heat transfer tube 25 may
be formed as illustrated in Figs. 18, 19, and 20. In this
case, the lower communication portion 69 is formed as
a gap between a lower end of the vertical partition plate
72 and a lower end of the second header part 53. Ac-
cordingly, instead of a refrigerant introduced in the sec-
ond chamber 77 from each of the second heat transfer
tubes 22 staying in the second chamber 77, the refriger-
ant can be introduced into the first chamber 76 via the
lower communication portion 69 formed in the vertical
partition plate 72, and can be introduced into the first
header part via the connection pipe 55 connected to the
lower portion of the first chamber 76. In addition, since
the lower portion of the vertical partition plate 72 is bent
to a second chamber 77 side, the bent shape guides the
flow of the refrigerant, and the refrigerant is likely to be
introduced from the second chamber 77 into the first
chamber 76. As a consequence, a cooling performance
and a heating performance are not impaired in the air
conditioner in which the heat exchanger 90 of the em-
bodiment is used.
[0073] In the third embodiment, the second communi-
cation portion 64 described in the second embodiment
may be provided.
[0074] Next, a heat exchanger 100 according to a
fourth embodiment of the present invention will be de-
scribed with reference to Fig. 21. In the fourth embodi-
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ment, a vertical partition plate has a configuration which
is the same as that of any one of the first embodiment to
the third embodiment. In the embodiment, a configuration
which is the same as the vertical partition plate 70 of the
first embodiment will be described. The same configura-
tion elements as the first embodiment 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. 21, in the heat exchanger
100 of the fourth embodiment, a length Lp of each of the
second heat transfer tubes 22 in the second header part
53 in the extending direction of the second heat transfer
tubes 22 is equal to or less than the half of an inner di-
ameter Di of the second header part 53. That is, the po-
sition of the tip of each of the second heat transfer tubes
22 is the same as the center position of the second header
part 53 or is on a side closer to the connecting portions
between the second header part 53 and the second heat
transfer tubes 22 than the center of the second header
part 53.
[0076] Since the length of each of the second heat
transfer tubes 22 in the second header part 53 is small
in a case where such a heat exchanger 100 operates as
an evaporator, a refrigerant in a gas-liquid two phase
state which is introduced in the second chamber 77 from
the connection pipe 55 to the first chamber 76 and then
from the first chamber 76 to the upper communication
hole 62 can suppress the turbulence of the flow of the
refrigerant, which is caused by the refrigerant staying in
vertically between the respective second heat transfer
tubes 22 in the first chamber 76 and the second chamber
77, and a liquid phase refrigerant is likely to be introduced
into each second heat transfer tube. Accordingly, the oc-
currence of variations in the flow rate of a refrigerant flow-
ing in each of the second heat transfer tubes 22 can be
further suppressed.
[0077] Consequently, in each of the second heat trans-
fer tubes 22, the remaining liquid phase refrigerant
changes to a gas phase refrigerant and thus the refrig-
erant in a gas phase state is supplied to the upper entry
region 43 of the entrance side header 40. Then, the re-
frigerant is introduced from the upper entry region 43 to
the pipe 7, thereby circulating in the refrigerant circuit.
[0078] Although the embodiments of the present in-
vention are described, the present invention is not limited
thereto, and can be modified as appropriate without de-
parting from the technical scope of the invention.

Industrial Applicability

[0079] In the heat exchanger and the air conditioner
described above, a performance decrease caused by the
non-homogenization of flow rate of a refrigerant flowing
in the plurality of heat transfer tubes can be suppressed.

Reference Signs List

[0080]

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
22: second heat transfer tube
23: fin
24: second header part uppermost heat transfer tube
25: second header part lowermost heat transfer tube
30: header
40: entrance side header
41: entry side 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
54: turnback side partition plate
55: connection pipe
56: flow passage
61: first communication portion
62: upper communication hole
63: upper communication portion
64: second communication portion
65: heat transfer tube side communication portion
66: heat transfer tube side communication hole

Claims

1. A heat exchanger comprising:

a plurality of heat transfer tubes that extend in
a horizontal direction to allow a refrigerant to flow
therein and are arranged at intervals in a vertical
direction;
a header part that has a tubular shape extending
in the vertical direction and has an internal space
connected to one end of each of the plurality of
heat transfer tubes in a communicating state;
a vertical partition plate that extends from each
of the heat transfer tubes to an inner peripheral
surface of the header part, partitions an inside
of the header part into a first chamber and a
second chamber, each of which communicates
with each of the heat transfer tubes, and has a
first communication portion, which allows the
first chamber and the second chamber to com-
municate with each other, at a position which is
equal to or higher than a height of an uppermost
heat transfer tube, out of the heat transfer tubes,
in horizontal sectional view of the inside of the
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header part; and
a flow passage that is connected to only the first
chamber, out of the first chamber and the sec-
ond chamber, and allows the refrigerant to flow
therein.

2. The heat exchanger according to Claim 1,
wherein the first communication portion is a commu-
nication hole formed in the vertical partition plate.

3. The heat exchanger according to Claim 1,
wherein the first communication portion is a gap be-
tween the vertical partition plate and an upper end
of the header part.

4. The heat exchanger according to any one of Claims
1 to 3,
wherein a second communication portion that allows
the first chamber and the second chamber to com-
municate with each other is formed in the vertical
partition plate between the vertically nearby heat
transfer tubes.

5. The heat exchanger according to any one of Claims
1 to 4,
wherein a third communication portion that allows
the first chamber and the second chamber to com-
municate with each other is formed in the vertical
partition plate at a position lower than a lowermost
heat transfer tube, out of the heat transfer tubes.

6.  The heat exchanger according to Claim 5,
wherein a lower portion of the vertical partition plate
is bent from a second chamber side to a first chamber
side, and
the third communication portion is a gap between
the vertical partition plate and a lower end of the
header part.

7. The heat exchanger according to any one of Claims
1 to 6,
wherein a length Lp of each of the heat transfer tubes
in the header part in an extending direction of the
heat transfer tubes is equal to or less than a half of
an inner diameter Di of the header part.

8. An air conditioner comprising the heat exchanger
according to any one of Claims 1 to 7.
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