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(54) HEAT EXCHANGER

(57) A lower space (62) of a first header collecting
pipe (60) of a heat exchanger (23) is, by partitions (80,
85, 90), divided into three communication chambers
(62a-62c) and a single mixing chamber (63). The mixing
chamber (63) communicates with the communication
chamber (62a) through a through-hole (86) of a lower
horizontal partition (85), communicates with the commu-
nication chamber (62b) through a through-hole (95) of a
vertical partition (90), and communicates with the com-
munication chamber (62c) through a through-hole (81)
of an upper horizontal partition (80). Gas-liquid refriger-
ant flows into the mixing chamber (63), and is mixed in
the mixing chamber (63). Then, the refrigerant is distrib-
uted to the communication chambers (62a-62c). Thus,
the wetness of refrigerant flowing into a flat tube (32) is
uniformized among the flat tubes (32), and performance
of the heat exchanger (23) can be fully achieved.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a heat ex-
changer including a pair of header collecting pipes and
a plurality of flat tubes connected to each header collect-
ing pipe, and configured to exchange heat between air
and fluid flowing through each flat tube.

BACKGROUND ART

[0002] Conventionally, a heat exchanger has been
known, which includes many flat tubes and header col-
lecting pipes connected to the flat tubes and which is
configured to exchange heat between refrigerant flowing
through each flat tube and air flowing outside the each
flat tube. In a heat exchanger disclosed in Patent Docu-
ment 1, many vertically-extending flat tubes are arranged
in the horizontal direction, and a header collecting pipe
is connected to a lower end of each flat tube. Moreover,
in a heat exchanger disclosed in Patent Document 2,
many horizontally-extending flat tubes are arranged in
the vertical direction, and a header collecting pipe is con-
nected to an end part of each flat tube.
[0003] Refrigerant supplied to the heat exchanger of
this type first flows into the header collecting pipe, and
then flows so as to branch into the flat tubes. If the heat
exchanger of this type functions as an evaporator of a
refrigerating apparatus, refrigerant in the two phases of
gas and liquid is supplied to the heat exchanger. That is,
in this case, the refrigerant in the two phases of gas and
liquid is distributed to the flat tubes through the header
collecting pipe.
[0004] The heat exchanger functioning as the evapo-
rator as in Patent Document 1 is designed such that the
mass flow rate of refrigerant flowing into the flat tube is
uniformized among the flat tubes. The structure of the
heat exchanger disclosed in Patent Document 1 will be
described in detail below.
[0005] In the heat exchanger of Patent Document 1, a
distribution space is formed lateral to an end part of the
header collecting pipe, and refrigerant in the two phases
of gas and liquid is introduced into the distribution space.
In the heat exchanger, an internal space of the header
collecting pipe is divided into three chambers arranged
in the horizontal direction. Moreover, in the heat exchang-
er, three distribution paths vertically arranged in line are
formed in a partition separating the distribution space
and the internal space of the header collecting pipe from
each other. Each distribution path is formed for a corre-
sponding one of the chambers of the header collecting
pipe. Each distribution path causes a corresponding one
of the chambers of the header collecting pipe to commu-
nicate with the distribution space. Refrigerant flowing into
the distribution space is distributed to each chamber of
the header collecting pipe through a corresponding one
of the distribution paths, and then flows so as to branch

into the flat tubes communicating with the each chamber
of the header collecting pipe.
[0006] Gravity acts on refrigerant in the two phases of
gas and liquid in the distribution space. Thus, as will be
seen from paragraph 0018 and FIG. 1 of Patent Docu-
ment 1, the void fraction for refrigerant increases toward
the upper side in the distribution space. That is, in the
distribution space, the percentage of low-density gas re-
frigerant increases toward the upper side, whereas the
percentage of high-density liquid refrigerant increases
toward the lower side.
[0007] In the heat exchanger illustrated in FIG. 1 of
Patent Document 1, the number of flat tubes communi-
cating with each chamber of the header collecting pipe
is changed in order to equalize the mass flow rate of
refrigerant flowing into each flat tube. That is, the number
of flat tubes communicating with the chamber corre-
sponding to the uppermost distribution path is the small-
est because refrigerant containing much gas refrigerant
flows into the uppermost distribution path and the mass
flow rate of refrigerant flowing into the chamber corre-
sponding to the uppermost distribution path is relatively
low. On the other hand, the number of flat tubes commu-
nicating with the chamber corresponding to the lower-
most distribution path is the largest because refrigerant
containing much liquid refrigerant flows into the lower-
most distribution path and the mass flow rate of refriger-
ant flowing into the chamber corresponding to the low-
ermost distribution path is relatively high.
[0008] In the heat exchanger illustrated in FIG. 5 of
Patent Document 1, the diameter of each distribution
path is changed in order to equalize the mass flow rate
of refrigerant flowing into each flat tube. That is, since
refrigerant containing much gas refrigerant flows into the
uppermost distribution path, the diameter of the upper-
most distribution path is set to the maximum diameter to
increase the volumetric flow rate of refrigerant passing
through the uppermost distribution path, thereby ensur-
ing the mass flow rate of refrigerant flowing into the cham-
ber corresponding to the uppermost distribution path. On
the other hand, since refrigerant containing much liquid
refrigerant flows into the lowermost distribution path, the
diameter of the lowermost distribution path is set to the
minimum diameter to decrease the volumetric flow rate
of refrigerant passing through the lowermost distribution
path, thereby ensuring the mass flow rate of refrigerant
flowing into the chamber corresponding to the lowermost
distribution path.
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[0009]

PATENT DOCUMENT 1: Japanese Unexamined
Patent Publication No. H09-264693
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PATENT DOCUMENT 2: Japanese Unexamined
Patent Publication No. H06-074609

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0010] In order to make full use of performance of a
heat exchanger including many flat tubes, the ratio (i.e.,
the wetness of refrigerant) between gas refrigerant and
liquid refrigerant contained in refrigerant flowing into the
flat tube is preferably uniformized among the flat tubes.
That is, the case where the wetness of refrigerant flowing
into the flat tube is non-uniform among the flat tubes re-
sults in the following state: in the flat tube into which low-
wetness refrigerant flows, the low-wetness refrigerant
turns into the single phase of gas right after flowing into
the flat tube; and in the flat tube into which high-wetness
refrigerant flows, liquid refrigerant still remains in the
high-wetness refrigerant at an outlet of the flat tube. Ac-
cordingly, the amount of heat absorbed by refrigerant
flowing through the flat tube is non-uniform among the
flat tubes, and therefore performance of the heat ex-
changer is not fully achieved.
[0011] In the heat exchanger of Patent Document 1,
the mass flow rate of refrigerant flowing into the flat tubes
is uniformized among the flat tubes, but the wetness of
refrigerant flowing into the flat tube is non-uniform among
the flat tubes. For such reasons, performance of the heat
exchanger of Patent Document 1 is susceptible to im-
provement on the foregoing points.
[0012] The present disclosure has been made in view
of the foregoing, and aims to uniformize, in a heat ex-
changer including a plurality of flat tubes, the wetness of
refrigerant flowing into the flat tube among the flat tubes
to fully achieve performance of the heat exchanger.

SOLUTION TO THE PROBLEM

[0013] A first aspect of the invention is intended for a
heat exchanger including a plurality of flat tubes (32); a
first header collecting pipe (60) connected to one ends
of the flat tubes (32); a second header collecting pipe
(70) connected to the other ends of the flat tubes (32);
and a plurality of fins (36) joined to the flat tubes (32).
The heat exchanger is configured to exchange heat be-
tween fluid flowing through each flat tube (32) and air
flowing outside the each flat tube (32), and is capable of
functioning as an evaporator. The first header collecting
pipe (60) and the second header collecting pipe (70) are
in a standing attitude. The first header collecting pipe (60)
is formed with a connection port (66) connected to a pipe
through which refrigerant flows, a mixing chamber (63)
communicating with the connection port (66) and config-
ured to mix liquid refrigerant and gas refrigerant of gas-
liquid refrigerant flowing into the mixing chamber (63)
through the connection port (66) to homogenize the gas-
liquid refrigerant, a plurality of communication chambers

(62a-62c) arranged in a vertical direction and each com-
municating with one or more of the flat tubes (32), and a
plurality of distribution paths (65) configured to distribute
the homogenized refrigerant of the mixing chamber (63)
to the communication chambers (62a-62c).
[0014] In the first aspect of the invention, each flat tube
(32) is, at one end thereof, connected to the standing first
header collecting pipe (60), and is, at the other end there-
of, connected to the standing second header collecting
pipe (70). In the heat exchanger (23) of the first aspect
of the invention, the flat tubes (32) are arranged in the
vertical direction. In the standing first header collecting
pipe (60), the communication chambers (62a-62c) are
formed so as to be arranged in the vertical direction. One
or more flat tubes (32) are connected to each communi-
cation chamber (62a-62c).
[0015] In the first aspect of the invention, the pipe form-
ing a refrigerant circuit of a refrigerating apparatus is con-
nected to the connection port (66) of the first header col-
lecting pipe (60). In the state in which the heat exchanger
(23) of the first aspect of the invention functions as the
evaporator, refrigerant in the two phases of gas and liquid
flows into the mixing chamber (63) through the pipe. In
the mixing chamber (63), the gas-liquid refrigerant is ho-
mogenized. That is, in the mixing chamber (63), gas re-
frigerant and liquid refrigerant are mixed together so as
to be dispersed as uniform as possible in the mixing
chamber (63). The refrigerant in the mixing chamber (63)
flows so as to branch into the distribution paths (65), and
then flows into the communication chambers (62a-62c)
corresponding respectively to the distribution paths (65).
Then, the refrigerant flows so as to branch into the flat
tubes (32) communicating with each communication
chamber (62a-62c).
[0016] A second aspect of the invention is intended for
the heat exchanger of the first aspect of the invention, in
which the first header collecting pipe (60) includes a ver-
tical partition (90) provided along an axial direction of the
first header collecting pipe (60) and configured to sepa-
rate at least one of the communication chambers (62a-
62c) from the mixing chamber (63), and a horizontal par-
tition (80, 85) provided so as to intersect the axial direc-
tion of the first header collecting pipe (60) and configured
to separate the communication chambers (62a-62c) ad-
jacent to each other in the vertical direction from each
other.
[0017] In the second aspect of the invention, the hori-
zontal partitions (80, 85) separate the communication
chambers (62a-62c) adjacent to each other in the vertical
direction, and the vertical partition (90) separates at least
one of the communication chambers (62a-62c) from the
mixing chamber (63). The vertical partition (90) is provid-
ed along the axial direction of the first header collecting
pipe (60), and vertically divides an internal space of the
first header collecting pipe (60). Thus, in the first header
collecting pipe (60), one of the spaces adjacent to each
other with the vertical partition (90) being interposed ther-
ebetween serves as the at least one of the communica-
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tion chambers (62a-62c) communicating with the flat
tubes (32), and the other space serves as the mixing
chamber (63).
[0018] A third aspect of the invention is intended for
the heat exchanger of the second aspect of the invention,
in which the communication chambers (62a-62c) of the
first header collecting pipe (60) include three or more
communication chambers, the horizontal partition (80,
85) include an upper horizontal partition (80) configured
to separate an uppermost one (62c) of the communica-
tion chambers (62a-62c) from an adjacent one (62b) of
the communication chambers (62a-62c), and a lower hor-
izontal partition (85) configured to separate a lowermost
one (62a) of the communication chambers (62a-62c)
from an adjacent one (62b) of the communication cham-
bers (62a-62c), the vertical partition (90) is configured to
separate the mixing chamber (63) from one or more (62b)
of the communication chambers (62a-62c) positioned
between the upper horizontal partition (80) and the lower
horizontal partition (85), and the mixing chamber (63) is
surrounded by the vertical partition (90), the upper hori-
zontal partition (80), the lower horizontal partition (85),
and a side wall of the first header collecting pipe (60).
[0019] In the third aspect of the invention, three or more
communication chambers (62a-62c) are formed in the
first header collecting pipe (60). The vertical partition (90)
separates the mixing chamber (63) from the communi-
cation chamber(s) (62b) other than the uppermost com-
munication chamber (62c) and the lowermost communi-
cation chamber (62a). That is, the mixing chamber (63)
and each communication chamber (62b) positioned be-
tween the upper horizontal partition (80) and the lower
horizontal partition (85) are adjacent to each other with
the vertical partition (90) being interposed therebetween.
Moreover, the mixing chamber (63) is separated from the
uppermost communication chamber (62c) by the upper
horizontal partition (80), and is separated from the low-
ermost communication chamber (62a) by the lower hor-
izontal partition (85).
[0020] A fourth aspect of the invention is intended for
the heat exchanger of the third aspect of the invention,
in which a through-hole (95) for communication is formed
in the vertical partition (90) such that the at least one
communication chamber (62b) positioned between the
upper horizontal partition (80) and the lower horizontal
partition (85) communicates with the mixing chamber
(63), a through-hole (81) for communication is formed in
the upper horizontal partition (80) such that the upper-
most one (62c) of the communication chambers (62a-
62c) communicates with the mixing chamber (63), a
through-hole (86) for communication is formed in the low-
er horizontal partition (85) such that the lowermost one
(62a) of the communication chambers (62a-62c) com-
municates with the mixing chamber (63), and the
through-hole (95) of the vertical partition (90), the
through-hole (81) of the upper horizontal partition (80),
and the through-hole (86) of the lower horizontal partition
(85) form the distribution paths (65).

[0021] In the fourth aspect of the invention, refrigerant
in the mixing chamber (63) flows into the communication
chamber(s) (62b) positioned between the upper horizon-
tal partition (80) and the lower horizontal partition (85)
through the through-hole (95) formed in the vertical par-
tition (90). Moreover, the refrigerant in the mixing cham-
ber (63) flows into the uppermost communication cham-
ber (62c) through the through-hole (81) of the upper hor-
izontal partition (80). In addition, the refrigerant in the
mixing chamber (63) flows into the lowermost communi-
cation chamber (62a) through the through-hole (86) of
the lower horizontal partition (85).
[0022] A fifth aspect of the invention is intended for the
heat exchanger of the second aspect of the invention, in
which the vertical partition (90) is configured to separate
the mixing chamber (63) from all of the communication
chambers (62a-62c) formed in the first header collecting
pipe (60).
[0023] In the fifth aspect of the invention, the mixing
chamber (63) and each communication chamber (62a-
62c) are adjacent to each other with the vertical partition
(90) being interposed therebetween.
[0024] A sixth aspect of the invention is intended for
the heat exchanger of the fifth aspect of the invention, in
which, in the vertical partition (90), at least one through-
hole (95a-95c) for communication is formed for each
communication chamber (62a-62c) such that the each
communication chamber (62a-62c) communicates with
the mixing chamber (63), and the at least one through-
hole (95a-95c) of the vertical partition (90) forms the dis-
tribution paths (65).
[0025] In the vertical partition (90) of the sixth aspect
of the invention, at least one through-hole (95a-95c) is
formed for each communication chamber (62a-62c). Re-
frigerant flows into each communication chamber (62a-
62c) from the mixing chamber (63) through a correspond-
ing one of the through-holes (95a-95c).
[0026] A seventh aspect of the invention is intended
for the heat exchanger of any one of the second to sixth
aspects of the invention, in which the connection port
(66) is formed in the side wall of the first header collecting
pipe (60) so as to face the vertical partition (90).
[0027] An eighth aspect of the invention is intended for
the heat exchanger of the fourth or sixth aspect of the
invention, in which the connection port (66) is formed in
the side wall of the first header collecting pipe (60) so as
to face the vertical partition (90), and the through-hole
(95) of the vertical partition (90) is formed so as not to
face the connection port (66).
[0028] In the first header collecting pipe (60) of each
of the seventh and eighth aspects of the invention, the
connection port (66) faces the vertical partition (90).
Thus, gas-liquid refrigerant flowing into the mixing cham-
ber (63) through the connection port (66) comes into con-
tact with the vertical partition (90) facing the connection
port (66).
[0029] In the vertical partition (90) of the eighth aspect
of the invention, the through-hole (95) is formed so as
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not to face the connection port (66). Thus, refrigerant
flowing into the mixing chamber (63) through the connec-
tion port (66) is prevented from intensively flowing into
the through-hole (95) of the vertical partition (90).
[0030] A ninth aspect of the invention is intended for
the heat exchanger of the seventh or eighth aspect of
the invention, in which the vertical partition (90) is dis-
posed close to the connection port (66) relative to a center
axis (64) of the first header collecting pipe (60).
[0031] In the ninth aspect of the invention, the vertical
partition (90) is positioned closer to the connection port
(66) than the center axis (64) of the first header collecting
pipe (60) is to. Thus, refrigerant flowing into the mixing
chamber (63) through the connection port (66) comes
into contact with the vertical partition (90) at higher flow
velocity, and therefore refrigerant is stirred vigorously in
the mixing chamber (63).
[0032] A tenth aspect of the invention is intended for
the heat exchanger of the third aspect of the invention,
in which the first header collecting pipe (60) further in-
cludes a cylindrical body member (160) to which the up-
per horizontal partition (80) and the lower horizontal par-
tition (85) are attached and in which the communication
chambers (62a-62c) and the mixing chamber (63) are
formed, the body member (160) is formed with an upper
insertion hole (162) into which the upper horizontal par-
tition (80) is inserted from outside of the body member
(160), and a lower insertion hole (163) into which the
lower horizontal partition (85) is inserted from the outside
of the body member (160), the upper insertion hole (162)
and the lower insertion hole (163) are different from each
other in shapes, in the upper horizontal partition (80), a
sealing part (182) formed in a shape corresponding to
the upper insertion hole (162) and closing the upper in-
sertion hole (162) is formed, and in the lower horizontal
partition (85), a sealing part (187) formed in a shape cor-
responding to the lower insertion hole (163) and closing
the lower insertion hole (163) is formed.
[0033] In the tenth aspect of the invention, the upper
insertion hole (162) and the lower insertion hole (163)
are formed in the body member (160) forming the first
header collecting pipe (60). In the process of manufac-
turing of the heat exchanger (23), the upper horizontal
partition (80) is inserted into the upper insertion hole (162)
of the body member (160) from the outside of the body
member (160), and the lower horizontal partition (85) is
inserted into the lower insertion hole (163) of the body
member (160) from the outside of the body member
[0034] (160). The upper horizontal partition (80) insert-
ed into the upper insertion hole (162) closes the upper
insertion hole (162) at the sealing part (182). The lower
horizontal partition (85) inserted into the lower insertion
hole (163) closes the lower insertion hole (163) at the
sealing part (187).
[0035] In the tenth aspect of the invention, the upper
insertion hole (162) and the lower insertion hole (163) of
the body member (160) are different from each other in
shapes. The sealing part (182) of the upper horizontal

partition (80) is formed in the shape corresponding to the
upper insertion hole (162), and the sealing part (187) of
the lower horizontal partition (85) is formed in the shape
corresponding to the lower insertion hole (163). That is,
the sealing part (182) of the upper horizontal partition
(80) and the sealing part (187) of the lower horizontal
partition (85) are different from each other in shapes.
Thus, when an attempt is, in the process of manufacturing
of the heat exchanger (23), made by a process operator
to mistakenly insert the upper horizontal partition (80)
into the lower insertion hole (163), the upper horizontal
partition (80) cannot be fitted into the lower insertion hole
(163), or the lower insertion hole (163) cannot be closed
by the sealing part (182) even if the upper horizontal par-
tition (80) can be fitted into the lower insertion hole (163).
When an attempt is, in the process of manufacturing of
the heat exchanger (23), made by a process operator to
mistakenly insert the lower horizontal partition (85) into
the upper insertion hole (162), the lower horizontal par-
tition (85) cannot be fitted into the upper insertion hole
(162), or the upper insertion hole (162) cannot be closed
by the sealing part (187) even if the lower horizontal par-
tition (85) can be fitted into the upper insertion hole (162).
[0036] An eleventh aspect of the invention is intended
for the heat exchanger of any one of the second to tenth
aspects of the invention, in which the vertical partition
(90) faces end surfaces of the flat tubes (32) connected
to the first header collecting pipe (60).
[0037] In the first header collecting pipe (60) of the elev-
enth aspect of the invention, the vertical partition (90)
faces the end surfaces of the flat tubes (32).
[0038] A twelfth aspect of the invention is intended for
the heat exchanger of the first aspect of the invention, in
which the mixing chamber (63) is positioned below all of
the communication chambers (62a-62c), and connection
paths (102, 103, 104) each provided for a corresponding
one of the communication chambers (62a-62c) and each
configured to cause the corresponding one of the com-
munication chambers (62a-62c) to communicate only
with the mixing chamber (63) form the distribution paths
(65).
[0039] In the first header collecting pipe (60) of the
twelfth aspect of the invention, the mixing chamber (63)
is positioned below all of the communication chambers
(62a-62c). gas-liquid refrigerant flowing into the mixing
chamber (63) through the connection port (66) is distrib-
uted to the communication chambers (62a-62c) posi-
tioned above the mixing chamber (63) through the con-
nection paths (102, 103, 104) forming the distribution
paths (65).
[0040] A thirteenth aspect of the invention is intended
for the heat exchanger of the twelfth aspect of the inven-
tion, in which a partition (110) configured to horizontally
divide the mixing chamber (63) is provided in the first
header collecting pipe (60), a lower mixing chamber (63b)
which is part of the mixing chamber (63) below the mixing
partition (110) communicates with the connection port
(66), and an upper mixing chamber (63a) which is part
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of the mixing chamber (63) above the mixing partition
(110) communicates with the distribution paths (65), and
a through-hole (111) through which the lower mixing
chamber (63b) and the upper mixing chamber (63a) com-
municate with each other is formed in the mixing partition
(110).
[0041] In the thirteenth aspect of the invention, the mix-
ing chamber (63) is divided into the upper mixing cham-
ber (63a) and the lower mixing chamber (63b) by the
partition (110). Gas-liquid refrigerant flowing into the low-
er mixing chamber (63b) through the connection port (66)
flows into the upper mixing chamber (63a) through the
through-hole (111) of the partition (110). When the re-
frigerant passes through the through-hole (111), mixing
of gas refrigerant and liquid refrigerant contained in the
refrigerant is accelerated. Then, the refrigerant flowing
into the upper mixing chamber (63a) is distributed to the
communication chambers (62a-62c) through the connec-
tion paths (102, 103, 104).
[0042] A fourteenth aspect of the invention is intended
for the heat exchanger of any one of the first to thirteenth
aspects of the invention, which further includes a tubular
member (55) attached to the first header collecting pipe
(60) and connected to the connection port (66). A pipe
through which refrigerant flows is connected to the con-
nection port (66) through the tubular member (55), and
the tubular member (55) is in such a shape that an end
part (56) of the tubular member (55) connected to the
connection port (66) is narrowed.
[0043] In the fourteenth aspect of the invention, the
tubular member (55) is attached to the first header col-
lecting pipe (60). The tubular member (55) is in such a
shape that the end part (56) connected to the connection
port (66) is narrowed. That is, the end part (56) of the
tubular member (55) connected to the connection port
(66) is thinner than the other part of the tubular member
(55). Gas-liquid refrigerant supplied to the heat exchang-
er (23) functioning as the evaporator flows into the mixing
chamber (63) of the first header collecting pipe (60)
through the tubular member (55). Gas refrigerant and
liquid refrigerant contained in the refrigerant flowing
through the tubular member (55) are mixed together
when passing through the end part (56) of the tubular
member (55) formed in the narrowed shape.
[0044] A fifteenth aspect of the invention is intended
for the heat exchanger of any one of the first to fourteenth
aspects of the invention, in which the heat exchanger is
divided into a main heat exchange region (51) including
some (31) of the flat tubes (31, 32) and an auxiliary heat
exchange region (52) including the remaining flat tubes
(32), the auxiliary heat exchange region (52) is positioned
below the main heat exchange region (51), the auxiliary
heat exchange region (52) is divided into a plurality of
auxiliary heat exchange parts (52a-52c) each including
multiple ones of the remaining flat tubes (32) and each
formed for a corresponding one of the communication
chambers (62a-62c), the multiple ones of the remaining
flat tubes (32) of each auxiliary heat exchange part (52a-

52c) communicate with a corresponding one of the com-
munication chambers (62a-62c), the main heat ex-
change region (51) is divided into a plurality of main heat
exchange parts (51a-51c) each including multiple ones
of the some (31) of the flat tubes (31, 32) and each formed
for a corresponding one of the auxiliary heat exchange
parts (52a-52c), and the multiple ones of the some (31)
of the flat tubes (31, 32) of each main heat exchange part
(51a-51c) communicate, through the second header col-
lecting pipe (70), with the multiple ones of the remaining
flat tubes (32) of a corresponding one of the auxiliary
heat exchange parts (52a-52c).
[0045] In the fifteenth aspect of the invention, the heat
exchanger (23) is divided into the main heat exchange
region (51) and the auxiliary heat exchange region (52).
The main heat exchange region (51) is further divided
into the main heat exchange parts (51a-51c), and the
auxiliary heat exchange region (52) is further divided into
the auxiliary heat exchange parts (52a-52c). The main
heat exchange parts (51a-51c) and the auxiliary heat ex-
change parts (52a-52c) is in one-to-one correspondence.
In the state in which the heat exchanger (23) functions
as the evaporator, gas-liquid refrigerant flows into the
mixing chamber (63) of the first header collecting pipe
(60). The refrigerant in the mixing chamber (63) is dis-
tributed to the communication chambers (62a-62c), and
then flows into the flat tubes (32) of the auxiliary heat
exchange parts (52a-52c) corresponding respectively to
the communication chambers (62a-62c). The refrigerant
having passed through the flat tubes (32) of the auxiliary
heat exchange parts (52a-52c) passes through the sec-
ond header collecting pipe (70), and then flows into the
flat tubes (31) of the main heat exchange parts (51a-51c).

ADVANTAGES OF THE INVENTION

[0046] In the present disclosure, gas-liquid refrigerant
supplied to the heat exchanger (23) functioning as the
evaporator is mixed in the mixing chamber (63) of the
first header collecting pipe (60), and then is supplied to
each communication chamber (62a-62c). A difference in
ratio (i.e., the wetness of refrigerant) between gas refrig-
erant and liquid refrigerant contained in refrigerant sent
from the mixing chamber (63) to the communication
chamber (62a-62c) among the communication chambers
(62a-62c) can be reduced. As a result, a difference in
wetness of refrigerant flowing from the communication
chamber (62a-62c) to the flat tube (32) among the flat
tubes (32) can be reduced. Thus, according to the
present disclosure, the wetness of refrigerant flowing into
the flat tube (32) can be uniformized among the flat tubes
(32), and therefore performance of the heat exchanger
(23) can be fully achieved.
[0047] In the third aspect of the invention, the mixing
chamber (63) and each communication chamber (62a-
62c) are adjacent to each other in the state in which a
corresponding one of the vertical partition (90), the upper
horizontal partition (80), and the lower horizontal partition
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(85) is interposed therebetween. In the fifth aspect of the
invention, the mixing chamber (63) and each communi-
cation chamber (62a-62c) are adjacent to each other with
the vertical partition (90) being interposed therebetween.
That is, in each of the third and fifth aspects of the inven-
tion, the mixing chamber (63) is adjacent to one of the
communication chambers (62a-62c) with the single par-
tition (80, 85, 90) being interposed therebetween. Thus,
according to each of the third and fifth aspects of the
invention, the length of the distribution path (65) connect-
ing between the mixing chamber (63) and each commu-
nication chamber (62a-62c) can be shortened as much
as possible, and complication of the structure of the heat
exchanger (23) can be reduced.
[0048] In each of the seventh and eighth aspects of
the invention, gas-liquid refrigerant flowing into the mix-
ing chamber (63) through the connection port (66) comes
into contact with the vertical partition (90). Thus, refrig-
erant in the mixing chamber (63) is vigorously stirred by
the refrigerant flowing out from the connection port (66)
and contacting the vertical partition (90). Thus, according
to these aspects of the invention, mixing of gas refrigerant
and liquid refrigerant contained in the refrigerant in the
mixing chamber (63) is accelerated, and therefore ho-
mogenization of the gas-liquid refrigerant in the mixing
chamber (63) can be enhanced.
[0049] Particularly in the vertical partition (90) of the
eighth aspect of the invention, the through-hole (95) is
formed so as not to face the connection port (66). Thus,
refrigerant flowing into the mixing chamber (63) through
the connection port (66) can be prevented from inten-
sively flowing into the through-hole (95) of the vertical
partition (90). Thus, according to the present disclosure,
the mass flow rate of refrigerant flowing from the mixing
chamber (63) into the communication chamber (62a-62c)
can be uniformized among the communication chambers
(62a-62c).
[0050] In the ninth aspect of the invention, the vertical
partition (90) is provided closer to the connection port
(66) than the center axis (64) of the first header collecting
pipe (60) is to. Thus, right after flowing into the mixing
chamber (63) through the connection port (66), refriger-
ant can come into contact with the vertical partition (90)
at high velocity. Thus, refrigerant in the mixing chamber
(63) can be vigorously stirred, and therefore mixing of
gas refrigerant and liquid refrigerant can be further ac-
celerated.
[0051] In the tenth aspect of the invention, the upper
insertion hole (162) and the lower insertion hole (163)
formed in the body member (160) are different from each
other in shapes. Moreover, the sealing part (182) of the
upper horizontal partition (80) in the shape corresponding
to the upper insertion hole (162) and the sealing part
(187) of the lower horizontal partition (85) in the shape
corresponding to the lower insertion hole (163) are dif-
ferent from each other in shapes. Thus, in the process
of manufacturing of the heat exchanger (23), the possi-
bility of attaching, by a process operator, the upper hor-

izontal partition (80) or the lower horizontal partition (85)
to an improper position can be eliminated. Consequently,
the rate of occurrence of defective products which do not
normally function can be reduced.
[0052] In each of the twelfth and thirteenth aspects of
the invention, gas-liquid refrigerant flowing into the mix-
ing chamber (63) through the connection port (66) is dis-
tributed to the communication chambers (62a-62c) posi-
tioned above the mixing chamber (63). Particularly in the
thirteenth aspect of the invention, the mixing chamber
(63) is horizontally divided by the partition (110), and ho-
mogenization of gas-liquid refrigerant is enhanced when
the gas-liquid refrigerant passes through the through-
hole (111) of the partition (110). Thus, according to the
thirteenth aspect of the invention, the difference in wet-
ness of refrigerant distributed from the mixing chamber
(63) to the communication chambers (62a-62c) among
the communication chambers (62a-62c) can be further
reduced, and the wetness of refrigerant flowing into the
flat tube (32) can be further uniformized among the flat
tubes (32).
[0053] In the fourteenth aspect of the invention, gas-
liquid refrigerant supplied to the heat exchanger (23)
functioning as the evaporator flows into the mixing cham-
ber (63) of the first header collecting pipe (60) through
the tubular member (55). Gas refrigerant and liquid re-
frigerant contained in the refrigerant flowing through the
tubular member (55) are mixed together when passing
through the end part (56) of the tubular member (55)
formed in the narrowed shape. Thus, according to this
aspect of the invention, homogenization of gas-liquid re-
frigerant in the mixing chamber (63) can be further en-
hanced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054]

[FIG. 1] FIG. 1 is a refrigerant circuit diagram illus-
trating the outline configuration of an air conditioner
including an outdoor heat exchanger of a first em-
bodiment.
[FIG. 2] FIG. 2 is a front view illustrating the outline
configuration of the outdoor heat exchanger of the
first embodiment.
[FIG. 3] FIG. 3 is a partial cross-sectional view illus-
trating a front side of the outdoor heat exchanger of
the first embodiment.
[FIG. 4] FIG. 4 is an enlarged partial cross-sectional
view of the outdoor heat exchanger along an A-A
line of FIG. 3.
[FIG. 5] FIG. 5 is an enlarged cross-sectional view
illustrating a main part of the front side of the outdoor
heat exchanger of the first embodiment.
[FIG. 6] FIGS. 6(A)-6(C) are enlarged cross-section-
al views illustrating a main part of the outdoor heat
exchanger of the first embodiment. FIG. 6(A) is a
partial cross-sectional view along a B-B line of FIG.
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5. FIG. 6(B) is a cross-sectional view along a C-C
line of FIG. 6(A). FIG. 6(C) is a cross-sectional view
along a D-D line of FIG. 6(A).
[FIG. 7] FIG. 7 is a plan view of a vertical partition
provided in the outdoor heat exchanger of the first
embodiment.
[FIG. 8] FIG. 8 is an enlarged cross-sectional view
illustrating a main part of a front side of an outdoor
heat exchanger of a variation (i.e., the case where
four communication chambers are formed) of the first
embodiment.
[FIG. 9] FIG. 9 is an enlarged cross-sectional view
illustrating a main part of a front side of an outdoor
heat exchanger of another variation (i.e., the case
where five communication chambers are formed) of
the first embodiment.
[FIG. 10] FIG. 10 is an enlarged cross-sectional view
illustrating a main part of a front side of an outdoor
heat exchanger of a second embodiment.
[FIG. 11] FIGS. 11(A)-11(C) are enlarged cross-sec-
tional views illustrating a main part of the outdoor
heat exchanger of the second embodiment. FIG.
11(A) is a partial cross-sectional view along an E-E
line of FIG. 10. FIG. 11(B) is a cross-sectional view
along an F-F line of FIG. 11(A). FIG. 11(C) is a cross-
sectional view along a G-G line of FIG. 11(A).
[FIG. 12] FIG. 12 is an enlarged cross-sectional view
illustrating a main part of a front part of an outdoor
heat exchanger of a third embodiment.
[FIG. 13] FIGS. 13(A)-13(C) are enlarged cross-sec-
tional views illustrating a main part of the outdoor
heat exchanger of the third embodiment. FIG. 13(A)
is a partial cross-sectional view along an H-H line of
FIG. 12. FIG. 13(B) is a cross-sectional view along
an I-I line of FIG. 13(A). FIG. 13(C) is a cross-sec-
tional view along a J-J line of FIG. 13(A).
[FIG. 14] FIG. 14 is an enlarged cross-sectional view
illustrating a main part of a front side of an outdoor
heat exchanger of a fourth embodiment.
[FIG. 15] FIG. 15 is an enlarged cross-sectional view
illustrating a main part of a front side of an outdoor
heat exchanger of a fifth embodiment.
[FIG. 16] FIGS. 16(A) and 16(B) are enlarged cross-
sectional views illustrating a main part of the outdoor
heat exchanger of the fifth embodiment. FIG. 16(A)
is a cross-sectional view along a K-K line of FIG. 15.
FIG. 16(B) is a cross-sectional view along an L-L line
of FIG. 15.
[FIG. 17] FIG. 17 is a partial cross-sectional view
illustrating a front side of an outdoor heat exchanger
of a sixth embodiment.
[FIG. 18] FIG. 18 is an enlarged cross-sectional view
illustrating a main part of the front part of the outdoor
heat exchanger of the sixth embodiment.
[FIG. 19] FIGS. 19(A)-19(C) are enlarged cross-sec-
tional views illustrating a main part of the outdoor
heat exchanger of the sixth embodiment. FIG. 19(A)
is a partial cross-sectional view along an M-M line

of FIG. 18. FIG. 19(B) is a cross-sectional view along
an N-N line of FIG. 19(A). FIG. 19(C) is a cross-
sectional view along an O-O line of FIG. 19(A).
[FIG. 20] FIG. 20 is a plan view of a vertical partition
provided in the outdoor heat exchanger of the sixth
embodiment.
[FIG. 21] FIG. 21 is a partial cross-sectional view
illustrating a front side of an outdoor heat exchanger
of a variation of the sixth embodiment.
[FIG. 22] FIG. 22 is an enlarged front view illustrating
a main part of an outdoor heat exchanger of a sev-
enth embodiment in the middle of assembly of the
outdoor heat exchanger.
[FIG. 23] FIGS. 23(A)-23(C) are plan views of parti-
tions provided in the outdoor heat exchanger of the
seventh embodiment. FIG. 23(A) illustrates a parti-
tion of a first header collecting pipe. FIG. 23(B) illus-
trates an upper horizontal partition. FIG. 23(C) illus-
trates a lower horizontal partition.
[FIG. 24] FIGS. 24(A)-24(D) are enlarged cross-sec-
tional views illustrating the main part of the outdoor
heat exchanger of the seventh embodiment. FIG.
24(A) is a partial cross-sectional view along a P-P
line of FIG. 22. FIG. 24(B) is a cross-sectional view
along a Q-Q line of FIG. 24(A). FIG. 24(C) is a cross-
sectional view along an R-R line of FIG. 24(A). FIG.
24(D) is a cross-sectional view along an S-S line of
FIG. 24(A).
[FIG. 25] FIGS. 25(A) and 25(B) are cross-sectional
views of the first header collecting pipe of the outdoor
heat exchanger of the seventh embodiment. FIG.
25(A) illustrates the state in which the lower horizon-
tal partition is mistakenly inserted into an upper in-
sertion hole. FIG. 25(B) illustrates the state in which
the upper horizontal partition is mistakenly inserted
into a lower insertion hole.

DESCRIPTION OF EMBODIMENTS

[0055] Embodiments of the present disclosure will be
described in detail below with reference to drawings.
Note that the embodiments and variations described be-
low will be set forth merely for the purpose of preferred
examples in nature, and are not intended to limit the
scope, applications, and use of the invention.

«First Embodiment of the Invention»

[0056] A first embodiment of the present disclosure will
be described. A heat exchanger of the present embodi-
ment is an outdoor heat exchanger (23) provided in an
air conditioner (10). The air conditioner (10) will be first
described below, and then the outdoor heat exchanger
(23) will be described in detail.

Air Conditioner

[0057] The air conditioner (10) will be described with
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reference to FIG. 1.

<Configuration of Air Conditioner>

[0058] The air conditioner (10) includes an outdoor unit
(11) and an indoor unit (12). The outdoor unit (11) and
the indoor unit (12) are connected together through a
liquid-side communication pipe (13) and a gas-side com-
munication pipe (14). The outdoor unit (11), the indoor
unit (12), the liquid-side communication pipe (13), and
the gas-side communication pipe (14) form a refrigerant
circuit (20) in the air conditioner (10).
[0059] A compressor (21), a four-way valve (22), the
outdoor heat exchanger (23), an expansion valve (24),
and an indoor heat exchanger (25) are provided in the
refrigerant circuit (20). The compressor (21), the four-
way valve (22), the outdoor heat exchanger (23), and the
expansion valve (24) are housed in the outdoor unit (11).
In the outdoor unit (11), an outdoor fan (15) configured
to supply outdoor air to the outdoor heat exchanger (23)
is provided. On the other hand, the indoor heat exchanger
(25) is housed in the indoor unit (12). In the indoor unit
(12), an indoor fan (16) configured to supply room air to
the indoor heat exchanger (25) is provided.
[0060] The refrigerant circuit (20) is a closed circuit
filled with refrigerant. In the refrigerant circuit (20), a dis-
charge pipe of the compressor (21) is connected to a first
port of the four-way valve (22), and a suction pipe of the
compressor (21) is connected to a second port of the
four-way valve (22). Moreover, the outdoor heat ex-
changer (23), the expansion valve (24), and the indoor
heat exchanger (25) are arranged in this order from a
third port to a fourth port of the four-way valve (22) in the
refrigerant circuit (20).
[0061] The compressor (21) is a hermetic scroll com-
pressor or a hermetic rotary compressor. The four-way
valve (22) switches between a first state (indicated by a
solid line in FIG. 1) in which the first and third ports com-
municate with each other and the second and fourth ports
communicate with each other, and a second state (indi-
cated by a dashed line in FIG. 1) in which the first and
fourth ports communicate with each other and the second
and third ports communicate with each other. The ex-
pansion valve (24) is a so-called electronic expansion
valve.
[0062] The outdoor heat exchanger (23) is configured
to exchange heat between outdoor air and refrigerant.
The outdoor heat exchanger (23) will be described later.
On the other hand, the indoor heat exchanger (25) is
configured to exchange heat between room air and re-
frigerant. The indoor heat exchanger (25) is a so-called
cross-fin type fin-and-tube heat exchanger including a
circular heat transfer pipe.

<Operation of Air Conditioner>

[0063] The air conditioner (10) selectively performs an
air-cooling operation and an air-heating operation.

[0064] During the air-cooling operation, in the refriger-
ant circuit (20), a refrigeration cycle is performed with the
four-way valve (22) being set to the first state. In this
state, refrigerant flows through the outdoor heat ex-
changer (23), the expansion valve (24), and the indoor
heat exchanger (25) in this order. The outdoor heat ex-
changer (23) functions as a condenser, and the indoor
heat exchanger (25) functions as an evaporator. In the
outdoor heat exchanger (23), gas refrigerant flowing from
the compressor (21) is condensed by dissipating heat to
outdoor air, and the condensed refrigerant flows out from
the outdoor heat exchanger (23) toward the expansion
valve (24).
[0065] During the air-heating operation, in the refriger-
ant circuit (20), the refrigeration cycle is performed with
the four-way valve (22) being set to the second state. In
this state, refrigerant flows through the indoor heat ex-
changer (25), the expansion valve (24), and the outdoor
heat exchanger (23) in this order. The indoor heat ex-
changer (25) functions as a condenser, and the outdoor
heat exchanger (23) functions as an evaporator. Refrig-
erant expanded into the two phases of gas and liquid
when passing through the expansion valve (24) flows
into the outdoor heat exchanger (23). The refrigerant
flowing into the outdoor heat exchanger (23) is evapo-
rated by absorbing heat from outdoor air, and then flows
out from the outdoor heat exchanger (23) toward the com-
pressor (21).

Outdoor Heat Exchanger

[0066] The outdoor heat exchanger (23) will be de-
scribed with reference to FIGS. 2-7. The number of flat
tubes (31, 32) described below, the number of main heat
exchange parts (51a-51c) described below, and the
number of auxiliary heat exchange parts (52a-52c) de-
scribed below are merely examples.

<Configuration of Outdoor Heat Exchanger>

[0067] Referring to FIGS. 2 and 3, the outdoor heat
exchanger (23) includes a first header collecting pipe
(60), a second header collecting pipe (70), the plurality
of flat tubes (31, 32), and a plurality of fins (36). The first
header collecting pipe (60), the second header collecting
pipe (70), the flat tubes (31, 32), and the fins (36) are
made of an aluminum alloy, and are joined together by
brazing.
[0068] Although will be described in detail later, the
outdoor heat exchanger (23) is divided into a main heat
exchange region (51) and an auxiliary heat exchange
region (52). In the outdoor heat exchanger (23), some
(32) of the flat tubes (31, 32) form the auxiliary heat ex-
change region (52), and the remaining pipes (31) form
the main heat exchange region (51).
[0069] The first header collecting pipe (60) and the sec-
ond header collecting pipe (70) are each formed in an
elongated cylindrical shape closed at both ends. Refer-
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ring to FIGS. 2 and 3, the first header collecting pipe (60)
stands at a left end of the outdoor heat exchanger (23),
and the second header collecting pipe (70) stands at a
right end of the outdoor heat exchanger (23). That is, the
first header collecting pipe (60) and the second header
collecting pipe (70) are each disposed such that an axial
direction thereof is along the vertical direction.
[0070] Referring to FIG. 4, each flat tube (31, 32) is a
heat transfer pipe having a flat oval cross section. Refer-
ring to FIG. 3, in the outdoor heat exchanger (23), the
flat tubes (31, 32) are arranged such that an extension
direction thereof is along the horizontal direction and that
flat side surfaces of adjacent ones of the flat tubes (31,
32) face each other. Moreover, the flat tubes (31, 32) are
arranged in the vertical direction at predetermined inter-
vals, and are substantially parallel to each other. Each
flat tube (31, 32) is, at one end thereof, inserted into the
first header collecting pipe (60), and is, at the other end
thereof, inserted into the second header collecting pipe
(70).
[0071] Referring to FIG. 4, a plurality of fluid paths (34)
are formed in each flat tube (31, 32). Each fluid path (34)
is a path extending in the extension direction of the flat
tube (31, 32). In each flat tube (31, 32), the fluid paths
(34) are arranged in line in a width direction (i.e., the
direction perpendicular to a longitudinal direction of the
flat tube (31, 32)) of the flat tube (31, 32). The fluid paths
(34) formed in each flat tube (31, 32) communicate, at
one ends thereof, with an internal space of the first header
collecting pipe (60), and communicates, at the other ends
thereof, with an internal space of the second header col-
lecting pipe (70). Refrigerant supplied to the outdoor heat
exchanger (23) exchanges heat with air while flowing
through the fluid paths (34) of the flat tubes (31, 32).
[0072] Referring to FIG. 4, each fin (36) is an elongated
plate-shaped fin formed in such a manner that a metal
plate is pressed. In the fin (36), a plurality of elongated
cutouts (45) extending from a front edge (i.e., a windward
edge) of the fin (36) in a width direction of the fin (36) are
formed. In the fin (36), the cutouts (45) are formed at
predetermined intervals in a longitudinal direction (i.e.,
the vertical direction) of the fin (36). A leeward part of
each cutout (45) forms a pipe insertion part (46). The
width of the pipe insertion part (46) in the vertical direction
is substantially equal to the thickness of the flat tube (31,
32), and the length of the pipe insertion part (46) is sub-
stantially equal to the width of the flat tube (31, 32). Each
flat tube (31, 32) is inserted into a corresponding one of
the pipe insertion parts (46) of the fins (36), and is, by
brazing, joined to the circumferential edge of the pipe
insertion part (46). Moreover, in the fin (36), louvers (40)
configured to promote heat transfer are formed. The fins
(36) are arranged in the extension direction of the flat
tubes (31, 32) such that a plurality of air paths (38)
through which air flows is each formed between adjacent
ones of the flat tubes (31, 32).
[0073] Referring to FIGS. 2 and 3, the outdoor heat
exchanger (23) is horizontally divided into two regions,

i.e., the heat exchange regions (51, 52). In the outdoor
heat exchanger (23), the upper heat exchange region
serves as the main heat exchange region (51), and the
lower heat exchange region serves as the auxiliary heat
exchange region (52).
[0074] Each heat exchange region (51, 52) is horizon-
tally divided into three heat exchange parts (51a-51c,
52a-52c). That is, in the outdoor heat exchanger (23),
each of the main heat exchange region (51) and the aux-
iliary heat exchange region (52) is divided into a plurality
of heat exchange parts (51a-51c, 52a-52c), and the
number of heat exchange parts (51a-51c, 52a-52c) is the
same between the main heat exchange region (51) and
the auxiliary heat exchange region (52). Note that the
number of heat exchange parts (51a-51c, 52a-52c)
formed in each heat exchange region (51, 52) may be
two, or may be four or more.
[0075] Specifically, the first main heat exchange part
(51 a), the second main heat exchange part (51b), and
the third main heat exchange part (51c) are formed in
this order from the bottom to the top in the main heat
exchange region (51). The first auxiliary heat exchange
part (52a), the second auxiliary heat exchange part (52b),
and the third auxiliary heat exchange part (52c) are
formed in this order from the bottom to the top in the
auxiliary heat exchange region (52). Each of the main
heat exchange parts (51a-51c) and the auxiliary heat ex-
change parts (52a-52c) includes a plurality of flat tubes
(31, 32). Moreover, referring to FIG. 3, the number of flat
tubes (31) forming each main heat exchange part (51a-
51c) is higher than the number of flat tubes (32) forming
each auxiliary heat exchange part (52a-52c). Thus, the
number of flat tubes (31) forming the main heat exchange
region (51) is higher than the number of flat tubes (32)
forming the auxiliary heat exchange region (52). In the
outdoor heat exchanger (23) of the present embodiment,
three flat tubes (32) form each auxiliary heat exchange
part (52a-52c).
[0076] Referring to FIG. 3, the internal space of the
first header collecting pipe (60) is horizontally divided by
a partition (39a). In the first header collecting pipe (60),
the upper space relative to the partition (39a) forms an
upper space (61), and the lower space relative to the
partition (39a) forms a lower space (62).
[0077] The upper space (61) forms a main communi-
cation space corresponding to the main heat exchange
region (51). The upper space (61) is a single space com-
municating with all of the flat tubes (31) forming the main
heat exchange region (51). That is, the upper space (61)
communicates with each flat tubes (31) of the main heat
exchange parts (51 a-51 c).
[0078] The lower space (62) forms an auxiliary com-
munication space corresponding to the auxiliary heat ex-
change region (52). Although described in detail later,
the lower space (62) is divided into the same number of
communication chambers (62a-62c) (three communica-
tion chambers in the present embodiment) as that of the
auxiliary heat exchange parts (52a-52c). The lowermost
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first communication chamber (62a) communicates with
all of the flat tubes (32) forming the first auxiliary heat
exchange part (52a). The second communication cham-
ber (62b) positioned above the first communication
chamber (62a) communicates with all of the flat tubes
(32) forming the second auxiliary heat exchange part
(52b). The uppermost third communication chamber
(62c) communicates with all of the flat tubes (32) forming
the third auxiliary heat exchange part (52c).
[0079] The internal space of the second header col-
lecting pipe (70) is divided into a main communication
space (71) corresponding to the main heat exchange re-
gion (51), and an auxiliary communication space (72)
corresponding to the auxiliary heat exchange region (52).
[0080] The main communication space (71) is horizon-
tally divided by two partitions (39c). The partitions (39c)
divide the main communication space (71) into the same
number of sub-spaces (71a-71c) (three sub-spaces in
the present embodiment) as that of the main heat ex-
change parts (51a-51c). The lowermost first sub-space
(71a) communicates with all of the flat tubes (31) forming
the first main heat exchange part (51a). The second sub-
space (71b) positioned above the first sub-space (71a)
communicates with all of the flat tubes (31) forming the
second main heat exchange part (51b). The uppermost
third sub-space (71c) communicates with all of the flat
tubes (31) forming the third main heat exchange part (5
1 c).
[0081] The auxiliary communication space (72) is hor-
izontally divided by two partitions (39d). The partitions
(39d) divide the auxiliary communication space (72) into
the same number of sub-spaces (72a-72c) (three sub-
spaces in the present embodiment) as that of the auxiliary
heat exchange parts (52a-52c). The lowermost fourth
sub-space (72a) communicates with all of the flat tubes
(32) forming the first auxiliary heat exchange part (52a).
The fifth sub-space (72b) positioned above the fourth
sub-space (72a) communicates with all of the flat tubes
(32) forming the second auxiliary heat exchange part
(52b). The uppermost sixth sub-space (72c) communi-
cates with all of the flat tubes (32) forming the third aux-
iliary heat exchange part (52c).
[0082] Two connection pipes (76, 77) are attached to
the second header collecting pipe (70). The connection
pipes (76, 77) are circular pipes.
[0083] The first connection pipe (76) is, at one end
thereof, connected to the second sub-space (71b) cor-
responding to the second main heat exchange part (51b),
and is, at the other end thereof, connected to the fourth
sub-space (72a) corresponding to the first auxiliary heat
exchange part (52a). The second connection pipe (77)
is, at one end thereof, connected to the third sub-space
(71 c) corresponding to the third main heat exchange
part (51c), and is, at the other end thereof, connected to
the fifth sub-space (72b) corresponding to the second
auxiliary heat exchange part (52b). In the second header
collecting pipe (70), the sixth sub-space (72c) corre-
sponding to the third auxiliary heat exchange part (52c)

and the first sub-space (71 a) corresponding to the first
main heat exchange part (51a) form a connected series
of spaces.
[0084] As just described, in the outdoor heat exchang-
er (23) of the present embodiment, the first main heat
exchange part (51a) and the third auxiliary heat ex-
change part (52c) are connected together in series, the
second main heat exchange part (51b) and the first aux-
iliary heat exchange part (52a) are connected together
in series, and the third main heat exchange part (51 c)
and the second auxiliary heat exchange part (52b) are
connected together in series.
[0085] Referring to FIGS. 2 and 3, a liquid-side con-
nection pipe (55) and a gas-side connection pipe (57)
are provided in the outdoor heat exchanger (23). The
liquid-side connection pipe (55) and the gas-side con-
nection pipe (57) are circular pipe-shaped member made
of an aluminum alloy. The liquid-side connection pipe
(55) and the gas-side connection pipe (57) are joined to
the first header collecting pipe (60) by brazing.
[0086] Although will be described in detail later, the
liquid-side connection pipe (55) serving as a tubular
member is, at one end thereof, connected to a lower part
of the first header collecting pipe (60), and communicates
with the lower space (62). The liquid-side connection pipe
(55) is, at the other end thereof, connected to a copper
pipe (17) connecting between the outdoor heat exchang-
er (23) and the expansion valve (24) through a joint (not
shown in the figure).
[0087] The gas-side connection pipe (57) is, at one end
thereof, connected to an upper part of the first header
collecting pipe (60), and communicates with the upper
space (61). The gas-side connection pipe (57) is, at the
other end thereof, connected to a copper pipe (18) con-
necting between the outdoor heat exchanger (23) and
the third port of the four-way valve (22) through a joint
(not shown in the figure).

<Configuration of Lower Part of First Header Collecting 
Pipe>

[0088] The structure of the lower part of the first header
collecting pipe (60) will be described in detail with refer-
ence to FIGS. 5-7. In the description below, one of side
surfaces of the first header collecting pipe (60) close to
the flat tubes (32) is referred to as a "front surface," and
the other side surface of the first header collecting pipe
(60) opposite to the flat tubes (32) is referred to as a "rear
surface."
[0089] In the lower space (62) of the first header col-
lecting pipe (60), an upper horizontal partition (80), a low-
er horizontal partition (85), and a vertical partition (90)
are arranged (see FIG. 5). The lower space (62) is divided
into the communication chambers (62a-62c) and a mix-
ing chamber (63) by the horizontal partitions (80, 85) and
the vertical partition (90). The upper horizontal partition
(80), the lower horizontal partition (85), and the vertical
partition (90) are made of an aluminum alloy.
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[0090] The upper horizontal partition (80) and the lower
horizontal partition (85) are formed in a discoid shape,
and horizontally divide the lower space (62). The upper
horizontal partition (80) and the lower horizontal partition
(85) are joined to the first header collecting pipe (60) by
brazing. The upper horizontal partition (80) is disposed
at a boundary between the second auxiliary heat ex-
change part (52b) and the third auxiliary heat exchange
part (52c) to separate the second communication cham-
ber (62b) and the third communication chamber (62c)
from each other. The lower horizontal partition (85) is
disposed at a boundary between the first auxiliary heat
exchange part (52a) and the second auxiliary heat ex-
change part (52b) to separate the first communication
chamber (62a) and the second communication chamber
(62b) from each other.
[0091] A slit hole (82, 87) and a through-hole (81, 86)
for communication are formed in each of the upper hor-
izontal partition (80) and the lower horizontal partition
(85) (see FIGS. 5 and 6).
[0092] Each slit hole (82, 87) is an elongated rectan-
gular shape, and penetrates a corresponding one of the
horizontal partitions (80, 85) in a thickness direction
thereof. A long side of the slit hole (82, 87) is substantially
parallel to an end surface of the flat tube (32). In each
horizontal partition (80, 85), a corresponding one of the
slit holes (82, 87) is positioned close to the rear surface
of the first header collecting pipe (60). The width of the
slit hole (82, 87) is substantially the same as the thickness
of the vertical partition (90), and the length of the slit hole
(82, 87) is substantially the same as the width of the ver-
tical partition (90).
[0093] Each through-hole (81, 86) is a circular hole,
and penetrates a corresponding one of the horizontal par-
titions (80, 85) in the thickness direction thereof. In the
horizontal partition (80, 85), the through-hole (81, 86) is
positioned closer to the rear surface of the first header
collecting pipe (60) than the slit hole (82, 87) is to. The
through-holes (81, 86) of the upper horizontal partition
(80) and the lower horizontal partition (85) have the same
diameter.
[0094] The vertical partition (90) is formed in an elon-
gated rectangular plate shape (see FIG. 7).
[0095] The vertical partition (90) is inserted into the slit
hole (82) of the upper horizontal partition (80) and the slit
hole (87) of the lower horizontal partition (85) (see FIGS.
5 and 6). The vertical partition (90) faces the end surfaces
of the flat tubes (32) inserted into the first header collect-
ing pipe (60).
[0096] The vertical partition (90) contacts a bottom part
of the first header collecting pipe (60) at a lower end there-
of, and contacts the partition (39a) at an upper end there-
of. Moreover, side parts of the vertical partition (90) in a
width direction thereof (i.e., in the horizontal direction as
viewed in FIGS. 6(A)-6(C)) contact an inner circumfer-
ential surface of the first header collecting pipe (60). The
vertical partition (90) is not joined to other members. The
attitude of the vertical partition (90) is maintained in the

state in which the vertical partition (90) is inserted into
the slit holes (82, 87) of the horizontal partitions (80, 85)
and contacts the partition (39a) and the bottom part of
the first header collecting pipe (60).
[0097] Part of the vertical partition (90) above the upper
horizontal partition (80) is an upper part (91), part of the
vertical partition (90) between the upper horizontal par-
tition (80) and the lower horizontal partition (85) is a mid-
dle part (92), and part of the vertical partition (90) below
the lower horizontal partition (85) is a lower part (93) (see
FIGS. 5 and 6).
[0098] The middle part (92) of the vertical partition (90)
divides a space between the upper horizontal partition
(80) and the lower horizontal partition (85) into the second
communication chamber (62b) positioned on a front sur-
face side of the first header collecting pipe (60) and the
mixing chamber (63) positioned on a rear surface side
of the first header collecting pipe (60). That is, in the first
header collecting pipe (60), the mixing chamber (63) is
formed on the rear surface side of the second commu-
nication chamber (62b). The mixing chamber (63) is sur-
rounded by the middle part (92) of the vertical partition
(90), the upper horizontal partition (80), the lower hori-
zontal partition (85), and a side wall of the first header
collecting pipe (60).
[0099] In the vertical partition (90), two rectangular
openings (94a, 94b) and two circular through-holes (95)
for communication are formed. The openings (94a, 94b)
and the through-holes (95) each penetrate the vertical
partition (90) in a thickness direction thereof.
[0100] The openings (94a, 94b) are formed respective-
ly in the upper part (91) and the lower part (93) of the
vertical partition (90). The upper opening (94b) forms the
mostly of the upper part (91) of the vertical partition (90).
Thus, the third communication chamber (62c) positioned
above the upper horizontal partition (80) is substantially
a connected series of spaces formed on both sides of
the vertical partition (90). The lower opening (94a) forms
the mostly of the lower part (93) of the vertical partition
(90). Thus, the first communication chamber (62a) posi-
tioned below the lower horizontal partition (85) is sub-
stantially a connected series of spaces formed on both
sides of the vertical partition (90).
[0101] The through-holes (95) are formed in the middle
part (92) of the vertical partition (90). The through-holes
(95) are circular holes having a diameter of about 2 mm,
and are positioned respectively on upper and lower sides
of the middle part (92) relative to the middle of the middle
part (92) in the vertical direction.
[0102] As just described, the openings (94a, 94b) are
formed respectively in the end parts of the vertical parti-
tion (90) in a longitudinal direction thereof, and the
through-holes (95) are formed between the openings
(94a, 94b). The openings (94a, 94b) and the through-
holes (95) are arranged in line in the longitudinal direction
of the vertical partition (90). The vertical partition (90) is
in a bilateral and diphycercal symmetrical shape.
[0103] As described above, the through-holes (95) are
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formed in the vertical partition (90), the through-hole (81)
is formed in the upper horizontal partition (80), and the
through-hole (86) is formed in the lower horizontal parti-
tion (85). The through-holes (95) of the vertical partition
(90) allow the mixing chamber (63) to communicate with
the second communication chamber (62b). The through-
hole (81) of the upper horizontal partition (80) allows the
mixing chamber (63) to communicate with the third com-
munication chamber (62c). The through-hole (86) of the
lower horizontal partition (85) allows the mixing chamber
(63) to communicate with the first communication cham-
ber (62a). The through-holes (81, 86, 95) form distribution
paths (65) through which refrigerant of the mixing cham-
ber (63) is distributed to the communication chambers
(62a-62c).
[0104] A connection port (66) into which the liquid-side
connection pipe (55) is inserted is formed in the side wall
of the first header collecting pipe (60). The connection
port (66) is a circular through-hole. The connection port
(66) is formed in part of the first header collecting pipe
(60) between the upper horizontal partition (80) and the
lower horizontal partition (85), and communicates with
the mixing chamber (63). The center of the connection
port (66) is positioned at the middle of the mixing chamber
(63) in a height direction thereof. Thus, referring to FIG.
5, a distance L1 between the center of the connection
port (66) and a lower surface of the upper horizontal par-
tition (80) and a distance L2 between the center of the
connection port (66) and an upper surface of the lower
horizontal partition (85) are equal to each other (L1 = L2).
Moreover, the connection port (66) faces part of the ver-
tical partition (90) between the through-holes (95).
[0105] The liquid-side connection pipe (55) is in such
a shape that a connection end part (56) inserted into the
connection port (66) of the first header collecting pipe
(60) is narrowed. That is, the inner diameter d of the con-
nection end part (56) of the liquid-side connection pipe
(55) is smaller than that of other part of the liquid-side
connection pipe (55). Moreover, the outer diameter of
the connection end part (56) is substantially equal to that
of the connection port (66). In the present embodiment,
the diameter of each through-hole (81, 86) of the upper
horizontal partition (80) and the lower horizontal partition
(85) is smaller than the inner diameter of the connection
end part (56) of the liquid-side connection pipe (55), and
the diameter of the through-hole (95) of the vertical par-
tition (90) is smaller than that of each through-hole (81,
86) of the upper horizontal partition (80) and the lower
horizontal partition (85). Moreover, the area of the
through-hole (81) of the upper horizontal partition (80)
and the area of the through-hole (86) of the lower hori-
zontal partition (85) are each equal to the total area of
the through-holes (95) of the vertical partition (90).

<Refrigerant Flow in Outdoor Heat Exchanger Serving 
as Condenser>

[0106] In the air-cooling operation of the air conditioner

(10), the outdoor heat exchanger (23) functions as the
condenser. The flow of refrigerant in the outdoor heat
exchanger (23) during the air-cooling operation will be
described.
[0107] Gas refrigerant discharged from the compres-
sor (21) is supplied to the outdoor heat exchanger (23).
The gas refrigerant sent from the compressor (21) flows
into the upper space (61) of the first header collecting
pipe (60) through the gas-side connection pipe (57), and
then is distributed to the flat tubes (31) of the main heat
exchange region (51). While flowing through the fluid
paths (34) of the flat tubes (31) of the main heat exchange
parts (51a-51c) of the main heat exchange region (51),
the refrigerant of each fluid path (34) is condensed by
dissipating heat to outdoor air. Then, the refrigerant flows
into the sub-spaces (71 a-71 c) of the second header
collecting pipe (70).
[0108] The refrigerant flowing into each sub-space
(71a-71c) of the main communication space (71) is sent
to a corresponding one of the sub-spaces (72a-72c) of
the auxiliary communication space (72). Specifically, the
refrigerant flowing into the first sub-space (71 a) of the
main communication space (71) flows downward into the
sixth sub-space (72c) of the auxiliary communication
space (72). The refrigerant flowing into the second sub-
space (71b) of the main communication space (71) flows
into the fourth sub-space (72a) of the auxiliary commu-
nication space (72) through the first connection pipe (76).
The refrigerant flowing into the third sub-space (71 c) of
the main communication space (71) flows into the fifth
sub-space (72b) of the auxiliary communication space
(72) through the second connection pipe (77).
[0109] The refrigerant flowing into each sub-space
(72a-72c) of the auxiliary communication space (72) is
distributed to the flat tubes (32) of a corresponding one
of the auxiliary heat exchange parts (52a-52c). The re-
frigerant flowing through each fluid path (34) of the flat
tubes (32) turns into sub-cooled liquid by dissipating heat
to outdoor air, and then flows into a corresponding one
of the communication chambers (62a-62c) of the lower
space (62) of the first header collecting pipe (60). Sub-
sequently, the refrigerant flows into the liquid-side con-
nection pipe (55) through the mixing chamber (63), and
then flows out from the outdoor heat exchanger (23).

<Refrigerant Flow in Outdoor Heat Exchanger Serving 
as Evaporator>

[0110] In the air-heating operation of the air conditioner
(10), the outdoor heat exchanger (23) functions as the
evaporator. The flow of refrigerant in the outdoor heat
exchanger (23) during the air-heating operation will be
described.
[0111] Refrigerant expanded into the two phases of
gas and liquid while passing through the expansion valve
(24) is supplied to the outdoor heat exchanger (23). The
gas-liquid refrigerant flowing out from the expansion
valve (24) flows into the mixing chamber (63) of the first
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header collecting pipe (60) through the liquid-side con-
nection pipe (55) inserted into the connection port (66).
At this point, the flow velocity of refrigerant increases
when the refrigerant passes through the connection end
part (56) of the liquid-side connection pipe (55), and the
refrigerant discharged from the liquid-side connection
pipe (55) at high flow velocity comes into contact with the
vertical partition (90). Thus, in the mixing chamber (63),
refrigerant is vigorously stirred, and therefore gas refrig-
erant and liquid refrigerant contained in the refrigerant
are mixed together. That is, the refrigerant in the mixing
chamber (63) is homogenized, and therefore the wetness
of the refrigerant in the mixing chamber (63) becomes
substantially uniform.
[0112] The refrigerant in the mixing chamber (63) is
distributed to the communication chambers (62a-62c).
That is, the refrigerant in the mixing chamber (63) flows
into the first communication chamber (62a) through the
through-hole (86) of the lower horizontal partition (85),
flows into the second communication chamber (62b)
through the through-holes (95) of the vertical partition
(90), and flows into the third communication chamber
(62c) through the through-hole (81) of the upper horizon-
tal partition (80).
[0113] As described above, the gas-liquid refrigerant
in the mixing chamber (63) is homogenized. Thus, the
wetness of refrigerant flowing into the communication
chamber (62a-62c) from the mixing chamber (63) is uni-
form among the communication chambers (62a-62c).
Moreover, the area of the through-hole (81) of the upper
horizontal partition (80) and the area of the through-hole
(86) of the lower horizontal partition (85) are, as described
above, each equal to the total area of the through-holes
(95) of the vertical partition (90). Thus, the mass flow rate
of refrigerant flowing into the communication chamber
(62a-62c) from the mixing chamber (63) is substantially
equal among the communication chambers (62a-62c).
[0114] The refrigerant flowing into each communica-
tion chamber (62a-62c) of the first header collecting pipe
(60) is distributed to the flat tubes (32) of a corresponding
one of the auxiliary heat exchange parts (52a-52c). The
refrigerant flowing into each fluid path (34) of the flat tubes
(32) absorbs heat from outdoor air while flowing through
the each fluid path (34), and part of the liquid refrigerant
is evaporated. The refrigerant having passed through the
fluid paths (34) of the flat tubes (32) flows into the sub-
spaces (72a-72c) of the auxiliary communication space
(72) of the second header collecting pipe (70). The re-
frigerant flowing into each sub-space (72a-72c) is still in
the two phases of gas and liquid.
[0115] The refrigerant flowing into each sub-space
(72a-72c) of the auxiliary communication space (72) is
sent to a corresponding one of the sub-spaces (71a-71c)
of the main communication space (71). Specifically, the
refrigerant flowing into the fourth sub-space (72a) of the
auxiliary communication space (72) flows into the second
sub-space (71b) of the main communication space (71)
through the first connection pipe (76). The refrigerant

flowing into the fifth sub-space (72b) of the auxiliary com-
munication space (72) flows into the third sub-space (71
c) of the main communication space (71) through the
second connection pipe (77). The refrigerant flowing into
the sixth sub-space (72c) of the auxiliary communication
space (72) upwardly flows into the first sub-space (71a)
of the main communication space (71).
[0116] The refrigerant flowing into each sub-space
(71a-71c) of the main communication space (71) is dis-
tributed to the flat tubes (31) of a corresponding one of
the main heat exchange parts (51a-51c). The refrigerant
flowing through each fluid path (34) of the flat tubes (31)
is substantially evaporated into the single phase of gas
by absorbing heat from outdoor air, and then flows into
the upper space (61) of the first header collecting pipe
(60). Then, the refrigerant flows out from the outdoor heat
exchanger (23) through the gas-side connection pipe
(57).

Advantages of First Embodiment

[0117] In the outdoor heat exchanger (23) of the
present embodiment functioning as the evaporator, re-
frigerant in the two phases of gas and liquid flows into
the mixing chamber (63) of the first header collecting pipe
(60) through the liquid-side connection pipe (55). At this
point, the refrigerant discharged from the liquid-side con-
nection pipe (55) at high flow velocity comes into contact
with the vertical partition (90), and therefore refrigerant
in the mixing chamber (63) is vigorously stirred.
[0118] In the outdoor heat exchanger (23) of the
present embodiment, homogenized gas-liquid refriger-
ant in the mixing chamber (63) is distributed to the three
communication chambers (62a-62c), and then flows so
as to branch into the three flat tubes (32) communicating
with a corresponding one of the communication cham-
bers (62a-62c). Thus, the wetness of gas-liquid refriger-
ant flowing into the communication chamber (62a-62c)
is uniformized among the communication chambers
(62a-62c). As a result, the wetness of refrigerant flowing
into the flat tube (32) from the communication chamber
(62a-62c) is uniformized among the flat tubes (32).
[0119] In the outdoor heat exchanger (23) of the
present embodiment, the area of the through-hole (81)
of the upper horizontal partition (80) and the area of the
through-hole (86) of the lower horizontal partition (85)
are each equal to the total area of the through-holes (95)
of the vertical partition (90). Thus, the mass flow rate of
refrigerant flowing into the communication chamber
(62a-62c) from the mixing chamber (63) is uniformized
among the communication chambers (62a-62c). As a re-
sult, the mass flow rate of refrigerant flowing into the flat
tube (32) from the communication chamber (62a-62c) is
uniformized among the flat tubes (32).
[0120] According to the present embodiment, the wet-
ness and mass flow rate of refrigerant flowing into the
communication chamber (62a-62c) when the outdoor
heat exchanger (23) functions as the evaporator can be
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uniformized among the communication chambers (62a-
62c). As a result, the wetness and mass flow rate of re-
frigerant flowing into the flat tube (32) communicating
with the communication chamber (62a-62c) can be uni-
formized among the flat tubes (32). Thus, performance
of the outdoor heat exchanger (23) can be fully achieved.
[0121] In the present embodiment, gas-liquid refriger-
ant supplied to the outdoor heat exchanger (23) function-
ing as the evaporator is homogenized in the mixing cham-
ber (63), and then is distributed to the communication
chambers (62a-62c) arranged in the vertical direction.
Thus, according to the present embodiment, the refrig-
erant whose wetness is substantially uniform among the
communication chambers (62a-62c) can be supplied
from the mixing chamber (63) to the vertically-arranged
communication chambers (62a-62c) with reduced influ-
ence of gravity acting on the refrigerant.
[0122] In the outdoor heat exchanger (23) of the
present embodiment, the connection port (66) of the first
header collecting pipe (60) faces the vertical partition
(90), and the vertical partition (90) is disposed close to
the connection port (66) relative to a center axis (64) of
the first header collecting pipe (60). Thus, according to
the present embodiment, the flow velocity of refrigerant
discharged from the liquid-side connection pipe (55) to
contact with the vertical partition (90) can be increased,
and therefore refrigerant in the mixing chamber (63) can
be more vigorously stirred to enhance homogenization
of the refrigerant.
[0123] In the outdoor heat exchanger (23) of the
present embodiment, the mixing chamber (63) of the first
header collecting pipe (60) is adjacent to the first com-
munication chamber (62a) with the lower horizontal par-
tition (85) being interposed between the mixing chamber
(63) and the first communication chamber (62a), is ad-
jacent to the second communication chamber (62b) with
the vertical partition (90) being interposed between the
mixing chamber (63) and the second communication
chamber (62b), and is adjacent to the third communica-
tion chamber (62c) with the upper horizontal partition (80)
being interposed between the mixing chamber (63) and
the third communication chamber (62c). Thus, the
through-holes (81, 86) formed in the horizontal partitions
(80, 85) and the through-holes (95) formed in the vertical
partition (90) allow the mixing chamber (63) to commu-
nicate with the communication chambers (62a-62c).
Thus, according to the present embodiment, the through-
holes (81, 86, 95) having a simple structure can form the
distribution paths (65), and therefore complication of the
structure of the outdoor heat exchanger (23) can be re-
duced.

Variation of First Embodiment

[0124] As described above, the number of communi-
cation chambers formed in the first header collecting pipe
(60) of the outdoor heat exchanger (23) is not limited to
three. The structure of the lower part of the first header

collecting pipe (60) in both of the case where four com-
munication chambers are formed and the case where
five communication chambers are formed will be de-
scribed. Moreover, differences from the structure of the
first header collecting pipe (60) in the case where the
three communication chambers (62a-62c) are formed as
illustrated in FIG. 5 will be described.
[0125] First, the structure of the lower part of the first
header collecting pipe (60) in the case where four com-
munication chambers (62a-62d) are formed will be de-
scribed with reference to FIG. 8. In this case, the auxiliary
heat exchange region (52) of the outdoor heat exchanger
(23) is divided into the same number of auxiliary heat
exchange parts (52a-52d) (i.e., four auxiliary heat ex-
change parts) as that of the communication chambers
(62a-62d). The first auxiliary heat exchange part (52a),
the second auxiliary heat exchange part (52b), the third
auxiliary heat exchange part (52c), and the fourth auxil-
iary heat exchange part (52d) are arranged in this order
from the bottom to the top in the auxiliary heat exchange
region (52). Although not shown in FIG. 8, the main heat
exchange region (51) of the outdoor heat exchanger (23)
is divided into the same number of main heat exchange
parts (i.e., four main heat exchange parts) as that of the
auxiliary heat exchange parts (52a-52d).
[0126] Referring to FIG. 8, the upper horizontal parti-
tion (80), the lower horizontal partition (85), a middle hor-
izontal partition (89), and the vertical partition (90) are
arranged in the lower space (62) of the first header col-
lecting pipe (60). The lower space (62) is divided into the
communication chambers (62a-62d) and the mixing
chamber (63) by the horizontal partitions (80, 85, 89) and
the vertical partition (90). In the lower space (62), the first
communication chamber (62a), the second communica-
tion chamber (62b), the third communication chamber
(62c), and the fourth communication chamber (62d) are
arranged in this order from the bottom to the top. The
middle horizontal partition (89) is made of an aluminum
alloy.
[0127] The upper horizontal partition (80) is disposed
at a boundary between the third auxiliary heat exchange
part (52c) and the fourth auxiliary heat exchange part
(52d) to separate the third communication chamber (62c)
and the fourth communication chamber (62d) from each
other. The middle horizontal partition (89) is disposed at
a boundary between the second auxiliary heat exchange
part (52b) and the third auxiliary heat exchange part (52c)
to separate the second communication chamber (62b)
and the third communication chamber (62c) from each
other. The middle Horizontal partition (89) horizontally
divides a space close to the flat tubes (32) relative to the
vertical partition (90). The lower horizontal partition (85)
is disposed at the boundary between the first auxiliary
heat exchange part (52a) and the second auxiliary heat
exchange part (52b) to separate the first communication
chamber (62a) and the second communication chamber
(62b) from each other.
[0128] The length of the middle part (92) of the vertical
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partition (90) illustrated in FIG. 8 is longer than that illus-
trated in FIG. 5. The middle part (92) of the vertical par-
tition (90) is positioned on the rear surface side of the
second communication chamber (62b) and the third com-
munication chamber (62c) (i.e., on the side opposite to
the flat tubes (32)), and separates the second commu-
nication chamber (62b) and the third communication
chamber (62c) from the mixing chamber (63). As in the
mixing chamber (63) illustrated in FIG. 5, the mixing
chamber (63) illustrated in FIG. 8 is surrounded by the
middle part (92) of the vertical partition (90), the upper
horizontal partition (80), the lower horizontal partition
(85), and the side wall of the first header collecting pipe
(60).
[0129] Four through-holes (95a, 95b) for communica-
tion are formed in the middle part (92) of the vertical par-
tition (90). Lower two (95a) of the through-holes (95a,
95b) are formed in part of the vertical partition (90) adja-
cent to the second communication chamber (62b), and
cause the second communication chamber (62b) to com-
municate with the mixing chamber (63). Upper two (95b)
of the through-holes (95a, 95b) are formed in part of the
vertical partition (90) adjacent to the third communication
chamber (62c), and cause the third communication
chamber (62c) to communicate with the mixing chamber
(63). The through-holes (95a, 95b) and the through-holes
(81, 86) of the upper horizontal partition (80) and the low-
er horizontal partition (85) together form the distribution
paths (65).
[0130] The diameter of the through-hole (95a, 95b)
formed in the vertical partition (90) is equal among the
through-holes (95a, 95b). Moreover, the diameter of the
through-hole (95a, 95b) is smaller than the diameter of
each through-hole (81, 86) formed in the upper horizontal
partition (80) and the lower horizontal partition (85).
[0131] The upper part (91) of the vertical partition (90)
illustrated in FIG. 8 is positioned in the fourth communi-
cation chamber (62d) formed above the upper horizontal
partition (80). As in the vertical partition (90) illustrated
in FIG. 5, the opening (94b) formed close to an upper
end of the vertical partition (90) forms the mostly of the
upper part (91) of the vertical partition (90). Thus, the
fourth communication chamber (62d) is a connected se-
ries of spaces formed on both sides of the vertical parti-
tion (90).
[0132] The connection port (66) illustrated in FIG. 8 is
formed such that the center thereof is positioned at the
middle of the mixing chamber (63) in the height direction
thereof. The connection end part (56) of the liquid-side
connection pipe (55) is inserted into the connection port
(66). The connection end part (56) is in a narrowed shape.
The structure illustrated in FIG. 8 is the same as that
illustrated in FIG. 5 on this point.
[0133] In the state in which the outdoor heat exchanger
(23) illustrated in FIG. 8 functions as the evaporator, gas-
liquid refrigerant flows into the mixing chamber (63)
through the liquid-side connection pipe (55), and the re-
frigerant discharged from the liquid-side connection pipe

(55) comes into contact with the vertical partition (90).
Then, the refrigerant in the mixing chamber (63) is dis-
tributed to the communication chambers (62a-62d). That
is, the refrigerant in the mixing chamber (63) flows into
the first communication chamber (62a) through the
through-hole (86) of the lower horizontal partition (85),
flows into the second communication chamber (62b)
through the lower through-holes (95a) of the vertical par-
tition (90), flows into the third communication chamber
(62c) through the upper through-holes (95b) of the ver-
tical partition (90), and flows into the fourth communica-
tion chamber (62d) through the through-hole (81) of the
upper horizontal partition (80).
[0134] Next, the structure of the lower part of the first
header collecting pipe (60) in the case where five com-
munication chambers (62a-62e) are formed will be de-
scribed with reference to FIG. 9. In this case, the auxiliary
heat exchange region (52) of the outdoor heat exchanger
(23) is divided into the same number of auxiliary heat
exchange parts (52a-52e) (i.e., five auxiliary heat ex-
change parts) as that of the communication chambers
(62a-62e). In the auxiliary heat exchange region (52), the
first auxiliary heat exchange part (52a), the second aux-
iliary heat exchange part (52b), the third auxiliary heat
exchange part (52c), the fourth auxiliary heat exchange
part (52d), and the fifth auxiliary heat exchange part (52e)
are arranged in this order from the bottom to the top.
Although not shown in FIG. 9, the main heat exchange
region (51) of the outdoor heat exchanger (23) is divided
into the same number of main heat exchange parts (i.e.,
five main heat exchange parts) as that of the auxiliary
heat exchange parts (52a-52e).
[0135] Referring to FIG. 9, the upper horizontal parti-
tion (80), the lower horizontal partition (85), and the ver-
tical partition (90) are arranged in the lower space (62)
of the first header collecting pipe (60). Moreover, two
middle horizontal partitions (89a, 89b) are further ar-
ranged in the lower space (62) of the first header collect-
ing pipe (60). The lower space (62) is divided into the
communication chambers (62a-62e) and the mixing
chamber (63) by the horizontal partitions (80, 85, 89a,
89b) and the vertical partition (90). In the lower space
(62), the first communication chamber (62a), the second
communication chamber (62b), the third communication
chamber (62c), the fourth communication chamber
(62d), and the fifth communication chamber (62e) are
arranged in this order from the bottom to the top. The
middle horizontal partitions (89a, 89b) are made of an
aluminum alloy.
[0136] The upper horizontal partition (80) is disposed
at a boundary between the fourth auxiliary heat exchange
part (52d) and the fifth auxiliary heat exchange part (52e)
to separate the fourth communication chamber (62d) and
the fifth communication chamber (62e) from each other.
The upper middle horizontal partition (89b) is disposed
at the boundary between the third auxiliary heat ex-
change part (52c) and the fourth auxiliary heat exchange
part (52d) to separate the third communication chamber
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(62c) and the fourth communication chamber (62d) from
each other. The lower middle horizontal partition (89a)
is disposed at the boundary between the second auxiliary
heat exchange part (52b) and the third auxiliary heat ex-
change part (52c) to separate the second communication
chamber (62b) and the third communication chamber
(62c) from each other. Each middle horizontal partition
(89a, 89b) horizontally divides the space close to the flat
tubes (32) relative to the vertical partition (90). The lower
horizontal partition (85) is disposed at the boundary be-
tween the first auxiliary heat exchange part (52a) and the
second auxiliary heat exchange part (52b) to separate
the first communication chamber (62a) and the second
communication chamber (62b) from each other.
[0137] The length of the middle part (92) of the vertical
partition (90) illustrated in FIG. 9 is longer than that illus-
trated in FIG. 5. The middle part (92) of the vertical par-
tition (90) is positioned on the rear surface side of the
second communication chamber (62b), the third commu-
nication chamber (62c), and the fourth communication
chamber (62d) (i.e., on the side opposite to the flat tubes
(32)), and separates the second communication cham-
ber (62b), the third communication chamber (62c), and
the fourth communication chamber (62d) from the mixing
chamber (63). As in the mixing chamber (63) illustrated
in FIG. 5, the mixing chamber (63) illustrated in FIG. 9 is
surrounded by the middle part (92) of the vertical partition
(90), the upper horizontal partition (80), the lower hori-
zontal partition (85), and the side wall of the first header
collecting pipe (60).
[0138] Six through-holes (95a-95c) for communication
are formed in the middle part (92) of the vertical partition
(90). Lower two (95a) of the through-holes (95a-95c) are
formed in part of the middle part (92) adjacent to the
second communication chamber (62b), and cause the
second communication chamber (62b) to communicate
with the mixing chamber (63). Middle two (95b) of the
through-holes (95a-95c) are formed in part of the middle
part (92) adjacent to the third communication chamber
(62c), and cause the third communication chamber (62c)
to communicate with the mixing chamber (63). Upper two
(95c) of the through-holes (95a-95c) are formed in part
of the middle part (92) adjacent to the fourth communi-
cation chamber (62d), and cause the fourth communica-
tion chamber (62d) to communicate with the mixing
chamber (63). The through-holes (95a-95c) and the
through-holes (81, 86) of the upper horizontal partition
(80) and the lower horizontal partition (85) together form
the distribution paths (65).
[0139] The diameter of the through-hole (95a-95c)
formed in the vertical partition (90) is equal among the
through-holes (95a-95c). Moreover, the diameter of the
through-hole (95a-95c) is smaller than the diameter of
each through-hole (81, 86) formed in the upper horizontal
partition (80) and the lower horizontal partition (85).
[0140] The upper part (91) of the vertical partition (90)
illustrated in FIG. 9 is positioned in the fifth communica-
tion chamber (62e) formed above the upper horizontal

partition (80). As in the vertical partition (90) illustrated
in FIG. 5, the opening (94b) formed close to the upper
end of the vertical partition (90) forms the mostly of the
upper part (91) of the vertical partition (90). Thus, the fifth
communication chamber (62e) is a connected series of
spaces formed on both sides of the vertical partition (90).
[0141] The connection port (66) illustrated in FIG. 9 is
formed such that the center thereof is positioned at the
middle of the mixing chamber (63) in the height direction
thereof. The connection end part (56) of the liquid-side
connection pipe (55) is inserted into the connection port
(66). The connection end part (56) is in a narrowed shape.
The structure illustrated in FIG. 9 is the same as that
illustrated in FIG. 5 on this point.
[0142] In the state in which the outdoor heat exchanger
(23) illustrated in FIG. 9 functions as the evaporator, gas-
liquid refrigerant flows into the mixing chamber (63)
through the liquid-side connection pipe (55), and the re-
frigerant discharged from the liquid-side connection pipe
(55) comes into contact with the vertical partition (90).
Then, the refrigerant in the mixing chamber (63) is dis-
tributed to the communication chambers (62a-62e). That
is, the refrigerant in the mixing chamber (63) flows into
the first communication chamber (62a) through the
through-hole (86) of the lower horizontal partition (85),
flows into the second communication chamber (62b)
through the lower through-holes (95a) of the vertical par-
tition (90), flows into the third communication chamber
(62c) through the middle through-holes (95b) of the ver-
tical partition (90), flows into the fourth communication
chamber (62d) through the upper through-holes (95c) of
the vertical partition (90), and flows into the fifth commu-
nication chamber (62e) through the through-hole (81) of
the upper horizontal partition (80).

«Second Embodiment of the Invention»

[0143] A second embodiment of the present disclosure
will be described. An outdoor heat exchanger (23) of the
present embodiment is different from the outdoor heat
exchanger (23) of the first embodiment in the configura-
tion of an upper horizontal partition (80), a lower horizon-
tal partition (85), and a vertical partition (90). Differences
between the outdoor heat exchanger (23) of the present
embodiment and the outdoor heat exchanger (23) of the
first embodiment will be described.
[0144] Referring to FIG. 10, through-holes (81, 86) for
communication are not formed in the upper horizontal
partition (80) and the lower horizontal partition (85) in the
present embodiment. On the other hand, referring to
FIGS. 11(A)-11(C), a slit hole width w1 is larger than the
thickness t of the vertical partition (90) in each of the
upper horizontal partition (80) and the lower horizontal
partition (85). Thus, a clearance (83) is formed between
the upper horizontal partition (80) and the vertical parti-
tion (90) inserted into a slit hole (82), and a third commu-
nication chamber (62c) and a mixing chamber (63) com-
municate with each other through the clearance (83).
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Moreover, a clearance (88) is formed between the lower
horizontal partition (85) and the vertical partition (90) in-
serted into a slit hole (87), and a first communication
chamber (62a) and the mixing chamber (63) communi-
cate with each other through the clearance (88).
[0145] Referring to FIG. 10, a through-hole (95) for
communication is not formed in the vertical partition (90)
of the present embodiment. On the other hand, referring
to FIGS. 11(A)-11(C), the width w2 of the vertical partition
(90) is smaller than that of the first embodiment illustrated
in FIGS. 6(A)-6(C). Thus, a clearance (96) is formed be-
tween each side part of the vertical partition (90) in a
width direction thereof (i.e., in the horizontal direction as
viewed in FIGS. 11(A)-11(C)) and an inner circumferen-
tial surface of a first header collecting pipe (60), and a
second communication chamber (62b) and the mixing
chamber (63) communicate with each other through the
clearance (96).
[0146] As just described, in the first header collecting
pipe (60) of the present embodiment, the mixing chamber
(63) communicates with each communication chamber
(62a-62c) through a corresponding one of the clearances
(83, 88, 96). That is, in the present embodiment, the clear-
ances (83, 88, 96) form distribution paths (65).
[0147] In the state in which the outdoor heat exchanger
(23) functions as an evaporator, gas-liquid refrigerant
flowing into the mixing chamber (63) through a liquid-side
connection pipe (55) flows into the first communication
chamber (62a) through the clearance (88) formed be-
tween the lower horizontal partition (85) and the vertical
partition (90), flows into the second communication
chamber (62b) through the clearances (96) formed be-
tween a side wall of the first header collecting pipe (60)
and the vertical partition (90), and flows into the third
communication chamber (62c) through the clearance
(83) formed between the upper horizontal partition (80)
and the vertical partition (90).

«Third Embodiment of the Invention»

[0148] A third embodiment of the present disclosure
will be described. An outdoor heat exchanger (23) of the
present embodiment is different from the outdoor heat
exchanger (23) of the second embodiment in the config-
uration of an upper horizontal partition (80), a lower hor-
izontal partition (85), and a vertical partition (90). Differ-
ences between the outdoor heat exchanger (23) of the
present embodiment and the outdoor heat exchanger
(23) of the second embodiment will be described.
[0149] Referring to FIGS. 12 and 13(A)-13(C), as in
the outdoor heat exchanger (23) of the first embodiment,
a through-hole (81) for communication is formed in the
upper horizontal partition (80) of the outdoor heat ex-
changer (23) of the present embodiment, a through-hole
(86) for communication is formed in the lower horizontal
partition (85) of the outdoor heat exchanger (23) of the
present embodiment, and two through-holes (95) for
communication are formed in the vertical partition (90)

of the outdoor heat exchanger (23) of the present em-
bodiment.
[0150] The through-hole (81) which is a circular
through-hole is formed in part of the upper horizontal par-
tition (80) close to a rear surface of a first header collect-
ing pipe (60) relative to a slit hole (82). As in the second
embodiment, a clearance (83) is formed between the up-
per horizontal partition (80) and the vertical partition (90)
inserted into the slit hole (82). In the first header collecting
pipe (60) of the present embodiment, a third communi-
cation chamber (62c) communicates with a mixing cham-
ber (63) through the clearance (83) and the through-hole
(81).
[0151] The through-hole (86) which is a circular
through-hole is formed in part of the lower horizontal par-
tition (85) close to the rear surface of the first header
collecting pipe (60) relative to a slit hole (87). As in the
second embodiment, a clearance (88) is formed between
the lower horizontal partition (85) and the vertical partition
(90) inserted into the slit hole (87). In the first header
collecting pipe (60) of the present embodiment, a first
communication chamber (62a) communicates with the
mixing chamber (63) through the clearance (88) and the
through-hole (86).
[0152] The through-holes (95) which are circular
through-holes are formed at intervals in a middle part
(92) of the vertical partition (90). As in the second em-
bodiment, a clearance (96) is formed between each side
part of the vertical partition (90) in a width direction thereof
(i.e., in the horizontal direction as viewed in FIGS. 13(A)-
13(C)) and an inner circumferential surface of the first
header collecting pipe (60). In the first header collecting
pipe (60) of the present embodiment, a second commu-
nication chamber (62b) communicates with the mixing
chamber (63) through the clearances (96) and the
through-holes (95).
[0153] As just described, in the first header collecting
pipe (60) of the present embodiment, the mixing chamber
(63) communicates with each communication chamber
(62a-62c) through corresponding ones of the clearances
(83, 88, 96) and the through-holes (81, 86, 95). That is,
in the present embodiment, the clearances (83, 88, 96)
and the through-holes (81, 86, 95) form a through-hole
(95).
[0154] In the state in which the outdoor heat exchanger
(23) functions as an evaporator, gas-liquid refrigerant
flowing into the mixing chamber (63) through a liquid-side
connection pipe (55) flows into the first communication
chamber (62a) through any of the clearance (88) formed
between the lower horizontal partition (85) and the ver-
tical partition (90) and the through-hole (86) of the lower
horizontal partition (85), flows into the second communi-
cation chamber (62b) through any of the clearances (96)
formed between a side wall of the first header collecting
pipe (60) and the vertical partition (90) and the through-
holes (95) of the vertical partition (90), and flows into the
third communication chamber (62c) through any of the
clearance (83) formed between the upper horizontal par-
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tition (80) and the vertical partition (90) and the through-
hole (81) of the upper horizontal partition (80).

«Fourth Embodiment of the Invention»

[0155] A fourth embodiment of the present disclosure
will be described. An outdoor heat exchanger (23) of the
present embodiment is different from the outdoor heat
exchanger (23) of the first embodiment in the configura-
tion of an upper horizontal partition (80), a lower horizon-
tal partition (85), and a vertical partition (90). Differences
between the outdoor heat exchanger (23) of the present
embodiment and the outdoor heat exchanger (23) of the
first embodiment will be described.
[0156] Referring to FIG. 14, the upper horizontal par-
tition (80) and the lower horizontal partition (85) of the
present embodiment each horizontally divide only part
of a lower space (62) close to flat tubes (32) relative to
the vertical partition (90). A mixing chamber (63) of the
present embodiment is adjacent to all of communication
chambers (62a-62c) with the vertical partition (90) being
interposed between the mixing chamber (63) and each
communication chamber (62a-62c).
[0157] Openings (94a, 94b) are not formed in the ver-
tical partition (90) of the present embodiment. Two
through-holes (95a-95c) for communication are formed
in each of an upper part (91), a middle part (92), and a
lower part (93) of the vertical partition (90). The diameter
of the through-hole (95a-95c) is equal among the
through-holes (95a-95c). The through-holes (95a)
formed in the lower part (93) cause the first communica-
tion chamber (62a) to communicate with the mixing
chamber (63). The through-holes (95b) formed in the
middle part (92) cause the second communication cham-
ber (62b) to communicate with the mixing chamber (63).
The through-holes (95c) formed in the upper part (91)
cause the third communication chamber (62c) to com-
municate with the mixing chamber (63).
[0158] In the present embodiment, the through-holes
(95a-95c) formed in the vertical partition (90) form distri-
bution paths (65). In the state in which the outdoor heat
exchanger (23) functions as an evaporator, gas-liquid
refrigerant flowing into the mixing chamber (63) through
a liquid-side connection pipe (55) flows into the first com-
munication chamber (62a) through the through-holes
(95a) of the lower part (93), flows into the second com-
munication chamber (62b) through the through-holes
(95b) of the middle part (92), and flows into the third com-
munication chamber (62c) through the through-holes
(95c) of the upper part (91).

«Fifth Embodiment of the Invention»

[0159] A fifth embodiment of the present disclosure will
be described. An outdoor heat exchanger (23) of the
present embodiment is different from the outdoor heat
exchanger (23) of the first embodiment in the configura-
tion of a lower part of a first header collecting pipe (60).

Differences between the outdoor heat exchanger (23) of
the present embodiment and the outdoor heat exchanger
(23) of the first embodiment will be described.
[0160] Referring to FIG. 15, the first header collecting
pipe (60) of the present embodiment extends downward
as compared to the first header collecting pipe (60) of
the first embodiment illustrated in FIG. 5. A bottom par-
tition (101) is additionally provided in the first header col-
lecting pipe (60). A lower space (62) of the first header
collecting pipe (60) is horizontally divided by an upper
horizontal partition (80), a lower horizontal partition (85),
and the bottom partition (101). That is, the lower space
(62) is divided into a mixing chamber (63), a first com-
munication chamber (62a), a second communication
chamber (62b), and a third communication chamber
(62c) in this order from the bottom to the top.
[0161] A through-hole (102) for communication serving
as a connection path is formed in the bottom partition
(101). The through-hole (102) is a circular hole penetrat-
ing the bottom partition (101) in a thickness direction
thereof. Moreover, a first communication pipe (103) and
a second communication pipe (104) each serving as a
connection path are connected to the bottom partition
(101). Each communication pipe (103, 104) is a thin cir-
cular pipe. The first communication pipe (103) is joined
to the bottom partition (101) at one end thereof, and is
joined to the lower horizontal partition (85) at the other
end thereof. The second communication pipe (104) is
joined to the bottom partition (101) at one end thereof,
and is joined to the upper horizontal partition (80) at the
other end thereof.
[0162] In the present embodiment ,the through-hole
(102) of the bottom partition (101), the first communica-
tion pipe (103), and the second communication pipe
(104) form distribution paths (65). That is, the mixing
chamber (63) communicates with a first communication
chamber (62a) through the through-hole (102) of the bot-
tom partition (101), communicates with a second com-
munication chamber (62b) through the first communica-
tion pipe (103), and communicates with a third commu-
nication chamber (62c) through the second communica-
tion pipe (104). In the bottom partition (101), the through-
hole (102), the first communication pipe (103), and the
second communication pipe (104) are, referring to FIGS.
16(A) and 16(B), are positioned respectively at vertexes
of a regular triangle (105) having the center of gravity on
a center axis (64) of the first header collecting pipe (60).
[0163] Referring to FIG. 15, a mixing partition (110) is
provided in the first header collecting pipe (60) of the
present embodiment. The mixing partition (110) horizon-
tally divides the mixing chamber (63). Part of the mixing
chamber (63) of the present embodiment above the mix-
ing partition (110) serves as an upper mixing chamber
(63a), and part of the mixing chamber (63) of the present
embodiment below the mixing partition (110) serves as
a lower mixing chamber (63b). A through-hole (111) for
mixing is formed at the center of the mixing partition (110).
The through-hole (111) is a circular hole penetrating the
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mixing partition (110) in a thickness direction thereof. The
diameter of the through-hole (111) is about 3 mm, and
is larger than each of the followings: the diameter of the
through-hole (102) of the bottom partition (101); the inner
diameter of the first communication pipe (103); and the
inner diameter of the second communication pipe (104).
Moreover, the diameter of the through-hole (111) is
smaller than each of the followings: the inner diameter
of a connection end part (56) of a liquid-side connection
pipe (55); and the diameter of a connection port (66).
[0164] The connection port (66) of the present embod-
iment is formed in part of a side wall of the first header
collecting pipe (60) below the mixing partition (110). As
in the first embodiment, the connection end part (56) of
the liquid-side connection pipe (55) is inserted into the
connection port (66). The liquid-side connection pipe (55)
communicates with the lower mixing chamber (63b).
[0165] In the state in which the outdoor heat exchanger
(23) functions as an evaporator, gas-liquid refrigerant
flowing into the lower mixing chamber (63b) through the
liquid-side connection pipe (55) flows into the upper mix-
ing chamber (63a) through the through-hole (111) of the
mixing partition (110). When the gas-liquid refrigerant
passes through the through-hole (111), gas refrigerant
and liquid refrigerant contained in the refrigerant are
mixed together. Thus, the homogenized gas-liquid refrig-
erant flows into the upper mixing chamber (63a). That is,
the wetness of refrigerant in the upper mixing chamber
(63a) is substantially uniform. The homogenized gas-liq-
uid refrigerant in the upper mixing chamber (63a) is dis-
tributed to the communication chambers (62a-62c). Spe-
cifically, the refrigerant in the upper mixing chamber (63a)
flows into the first communication chamber (62a) through
the through-hole (102) of the bottom partition (101), flows
into the second communication chamber (62b) through
the first communication pipe (103), and flows into the
third communication chamber (62c) through the second
communication pipe (104).

«Sixth Embodiment of the Invention»

[0166] A sixth embodiment of the present disclosure
will be described. The present embodiment is different
from the first embodiment in the configuration of an out-
door heat exchanger (23). Differences between the out-
door heat exchanger (23) of the present embodiment and
the outdoor heat exchanger (23) of the first embodiment
will be described.
[0167] Referring to FIG. 17, the outdoor heat exchang-
er (23) of the present embodiment includes five flat tubes
(32) forming a third auxiliary heat exchange part (52c).
The outdoor heat exchanger (23) of the present embod-
iment is the same as that of the first embodiment in that
the number of flat tubes (32) forming each of a first aux-
iliary heat exchange part (52a) and a second auxiliary
heat exchange part (52b) is three.
[0168] Referring to FIGS. 18 and 19(A)-19(C), in the
outdoor heat exchanger (23) of the present embodiment,

the five flat tubes (32) communicate with a third commu-
nication chamber (62c) of a first header collecting pipe
(60). Moreover, in the outdoor heat exchanger (23) of the
present embodiment, the five flat tubes (32) communi-
cate with a sixth sub-space (72c) of an auxiliary commu-
nication space (72) of a second header collecting pipe
(70) (see FIG. 17).
[0169] Referring to FIGS. 19(A)-19(C), in the outdoor
heat exchanger (23) of the present embodiment, the di-
ameter of a through-hole (81) of an upper horizontal par-
tition (80) is larger than that of a through-hole (86) of a
lower horizontal partition (85).
[0170] Referring to FIG. 20, a vertical partition (90) of
the present embodiment is formed in such a rectangular
plate shape that a long side thereof is longer than that of
the vertical partition (90) of the first embodiment.
[0171] As in the first embodiment, two rectangular
openings (94a, 94b) are formed in the vertical partition
(90) of the present embodiment. One (94a) of the open-
ings (94a, 94b) is positioned close to a lower end of the
vertical partition (90), and the other opening (94b) is po-
sitioned close to an upper end of the vertical partition
(90). As in the first embodiment, each opening (94a, 94b)
penetrates the vertical partition (90) in a thickness direc-
tion thereof. The size of each opening (94a, 94b) is the
same as that of the first embodiment.
[0172] Four circular through-holes (97) are formed in
the vertical partition (90) of the present embodiment. The
through-holes (97) are formed at certain intervals in part
of the vertical partition (90) between the openings (94a,
94b). Each through-hole (97) penetrates the vertical par-
tition (90) in the thickness direction thereof.
[0173] As just described, in the vertical partition (90),
each opening (94a, 94b) is formed in a corresponding
one of end parts of the vertical partition (90) in a longitu-
dinal direction thereof, and the through-holes (97) are
formed between the openings (94a, 94b). The openings
(94a, 94b) and the through-holes (97) are arranged in
line in the longitudinal direction of the vertical partition
(90). The vertical partition (90) is in a bilateral and di-
phycercal symmetrical shape.
[0174] As in the first embodiment, the vertical partition
(90) of the present embodiment is inserted into slit holes
(82, 87) of the upper horizontal partition (80) and the low-
er horizontal partition (85), and contacts a partition (39a)
and a bottom part of the first header collecting pipe (60)
(see FIGS. 18 and 19(A)-19(C)). In this state, the lower
opening (94a) of the vertical partition (90) is positioned
below the lower horizontal partition (85), lower two of the
through-holes (97) of the vertical partition (90) are posi-
tioned between the upper horizontal partition (80) and
the lower horizontal partition (85), and the upper opening
(94b) and the uppermost through-hole (97) of the vertical
partition (90) are positioned above the upper horizontal
partition (80). The second top through-hole (97) is posi-
tioned at the slit hole (82) of the upper horizontal partition
(80).
[0175] As described above, lower two of the through-
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holes (97) of the vertical partition (90) attached to the first
header collecting pipe (60) are positioned between the
upper horizontal partition (80) and the lower horizontal
partition (85). The through-holes (97) positioned between
the upper horizontal partition (80) and the lower horizon-
tal partition (85) each serve as a through-hole (95) for
communication configured to cause a mixing chamber
(63) to communicate with a second communication
chamber (62b). That is, in the vertical partition (90) of the
present embodiment, only two of the through-holes (97)
positioned between the upper horizontal partition (80)
and the lower horizontal partition (85) serve as the
through-holes (95).

Advantages of Sixth Embodiment

[0176] In the case where the vertical partition (90) is in
a bilateral and diphycercal asymmetrical shape, the out-
door heat exchanger (23) does not normally function as
long as the vertical partition (90) is not placed in a par-
ticular attitude in the first header collecting pipe (60).
[0177] On the other hand, in the outdoor heat exchang-
er (23) of the present embodiment, the number of flat
tubes (32) forming the third auxiliary heat exchange part
(52c) is higher than the number of flat tubes (32) forming
the first auxiliary heat exchange part (52a) or the second
auxiliary heat exchange part (52b), but the vertical par-
tition (90) is in the bilateral and diphycercal symmetrical
shape. This eliminates the possibility of attaching the ver-
tical partition (90) in an incorrect attitude to the first head-
er collecting pipe (60) in the process of manufacturing of
the outdoor heat exchanger (23). Thus, according to the
present embodiment, the steps of manufacturing the out-
door heat exchanger (23) in which the number of flat
tubes (32) varies according to the auxiliary heat ex-
change parts (52a-52c) can be simplified, and the rate
of occurrence of defective products in the manufacturing
process can be reduced.

Variation of Sixth Embodiment

[0178] In the outdoor heat exchanger (23) of the
present embodiment, the position at which a gas-side
connection pipe (57) is connected to the first header col-
lecting pipe (60) and the position at which each connec-
tion pipe (76, 77) is connected to a second header col-
lecting pipe (70) may be changed.
[0179] Referring to FIG. 21, the gas-side connection
pipe (57) is connected to the vicinity of the middle, in the
vertical direction, of part of the first header collecting pipe
(60) of the present variation forming an upper space (61)
(i.e., part of the first header collecting pipe (60) above
the partition (39a)). On the other hand, in the second
header collecting pipe (70) of the present variation, the
first connection pipe (76) is connected to a fifth sub-space
(72b) corresponding to the second auxiliary heat ex-
change part (52b), and the second connection pipe (77)
is connected to a fourth sub-space (72a) corresponding

to the first auxiliary heat exchange part (52a). The out-
door heat exchanger (23) illustrated in FIG. 21 is similar
to that illustrated in FIG. 17 in that a first sub-space (71a)
and the sixth sub-space (72c) form a connected series
of spaces.
[0180] As described above, in the outdoor heat ex-
changer (23) of the present variation, a first main heat
exchange part (51a) and the third auxiliary heat ex-
change part (52c) are connected together in series, a
second main heat exchange part (51b) and the second
auxiliary heat exchange part (52b) are connected togeth-
er in series, and a third main heat exchange part (51c)
and the first auxiliary heat exchange part (52a) are con-
nected together in series.

«Seventh Embodiment of the Invention»

[0181] A seventh embodiment of the present disclo-
sure will be described. An outdoor heat exchanger (23)
of the present embodiment is formed in such a manner
that the outdoor heat exchanger (23) of the sixth embod-
iment is modified to reduce the rate of occurrence of de-
fective products in a manufacturing process.
[0182] Three types of partitions (39a, 80, 85) are pro-
vided in the first header collecting pipe (60) of the outdoor
heat exchanger (23) of the sixth embodiment illustrated
in FIG. 18. That is, the following partitions are provided
in the first header collecting pipe (60): the partitions (39a)
formed without a through-hole; the upper horizontal par-
tition (80) formed with a slightly-larger through-hole (81)
for communication and a slit hole (82); and the lower
horizontal partition (85) formed with a slightly-smaller
through-hole (86) for communication and a slit hole (87).
[0183] In order that the outdoor heat exchanger (23)
normally functions, it is necessary that the partitions (39a,
80, 85) are attached to the proper positions of the first
header collecting pipe (60). That is, if the partitions (39a,
80, 85) are attached to improper positions of the first
header collecting pipe (60) in the process of manufactur-
ing of the outdoor heat exchanger (23), defective prod-
ucts which do not normally function are manufactured.
[0184] For the outdoor heat exchanger (23) of the
present embodiment, measures are taken to certainly
attach the partitions (39a, 80, 85) to the proper positions
of the first header collecting pipe (60) in the process of
manufacturing of the outdoor heat exchanger (23). Dif-
ferences between the outdoor heat exchanger (23) of the
present embodiment and the outdoor heat exchanger
(23) of the sixth embodiment will be described.
[0185] Referring to FIG. 22, insertion holes (161-163)
into each of which a corresponding one of the partitions
(39a, 80, 85) is inserted are formed in a body member
(160) of the first header collecting pipe (60) of the present
embodiment. Note that the body member (160) is a cy-
lindrical member forming the mostly of the first header
collecting pipe (60) and made of an aluminum alloy. All
of flat tubes (31, 32) are inserted into the body member
(160) of the first header collecting pipe (60).
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[0186] The following holes are formed in the body
member (160): the insertion holes (161) for attachment
of the partitions (39a); the upper insertion hole (162) for
attachment of the upper horizontal partition (80); and the
lower insertion hole (163) for attachment of the lower
horizontal partition (85). The insertion holes (161-163)
are slit-shaped through-holes formed on a rear surface
side of the body member (160) (i.e., on a side of the body
member (160) opposite to a side on which the flat tubes
(31, 32) are inserted).
[0187] The insertion holes (161) are formed respec-
tively in a boundary part of the body member (160) be-
tween a first main heat exchange part (51a) and a third
auxiliary heat exchange part (52c), a lower end part of
the body member (160), and an upper end part of the
body member (160). The cutting depth D1 (i.e., the length
from a rear-surface-side end of the body member (160)
to the front-surface-side end of the insertion hole (161))
of the insertion hole (161) is longer than the half of the
outer diameter dh of the body member (160) (dh / 2 < D1).
Moreover, the width of the insertion hole (161) is slightly
larger than the thickness t1 of the partition (39a).
[0188] The upper insertion hole (162) is formed in a
boundary part of the body member (160) between a sec-
ond auxiliary heat exchange part (52b) and the third aux-
iliary heat exchange part (52c). The cutting depth D2 (i.e.,
the length from the rear-surface-side end of the body
member (160) to the front-surface-side end of the upper
insertion hole (162)) of the upper insertion hole (162) is
equal to the half of the outer diameter dh of the body
member (160) (D2 = dh / 2). That is, the cutting depth D2
of the upper insertion hole (162) is shorter than the cutting
depth D1 of the insertion hole (161) (D2 < D1). Moreover,
the width of the upper insertion hole (162) is slightly larger
than the thickness t2 of the upper horizontal partition (80).
[0189] The lower insertion hole (163) is formed in a
boundary part of the body member (160) between a first
auxiliary heat exchange part (52a) and the second aux-
iliary heat exchange part (52b). The cutting depth D3 (i.e.,
the length from the rear-surface-side end of the body
member (160) to the front-surface-side end of the lower
insertion hole (163)) of the lower insertion hole (163) is
longer than the cutting depth D1 of the insertion hole (161)
(D1 < D3). Moreover, the width of the lower insertion hole
(163) is slightly larger than the thickness t3 of the lower
horizontal partition (85).
[0190] As just described, the cutting depth D1 of the
insertion hole (161), the cutting depth D2 of the upper
insertion hole (162), and the cutting depth D3 of the lower
insertion hole (163) are different from each other. As will
be described later, the thickness t1 of the partition (39a)
is about the half of each of the thickness t2 of the upper
horizontal partition (80) and the thickness t3 of the lower
horizontal partition (85). Thus, the width of the insertion
hole (161) is also about the half of each of the width of
the upper insertion hole (162) and the width of the lower
insertion hole (163). The insertion hole (161), the upper
insertion hole (162), and the lower insertion hole (163)

are different from each other in shapes.
[0191] A fitting hole (164) into which a later-described
protrusion (183) of the upper horizontal partition (80) is
fitted is formed at the position facing the upper insertion
hole (162) in the body member (160).
[0192] Referring to FIGS. 23(A)-23(C), the partition
(39a), the upper horizontal partition (80), and the lower
horizontal partition (85) are each a flat plate-shaped
member having a uniform thickness and including a dis-
coid body (131, 181, 186) and a sealing part (132, 182,
187).
[0193] Each discoid body (131, 181, 186) of the parti-
tions (39a, 80, 85) is a circular plate having an outer di-
ameter di substantially equal to the inner diameter of the
body member (160). In each discoid body (131, 181,
186), the sealing part (132, 182, 187) is formed along
part of the outer periphery of the discoid body (131, 181,
186). Specifically, the sealing part (132, 182, 187) is a
protrusion extending outward from the outer periphery of
the discoid body (131, 181, 186) in a radial direction, and
the width of the sealing part (132, 182, 187) in the radial
direction is uniform. The outer diameter do of each sealing
part (132, 182, 187) of the partitions (39a, 80, 85) is sub-
stantially equal to the outer diameter of the body member
[0194] (160).
[0195] The thickness t1 of the partition (39a) is, e.g.,
about 2 mm. The thickness t2 of the upper horizontal
partition (80) is, e.g., about 4 mm. The thickness t3 of the
lower horizontal partition (85) is, e.g., about 4 mm. That
is, the partition (39a) is thinner than each of the upper
horizontal partition (80) and the lower horizontal partition
(85), and the thickness of the upper horizontal partition
(80) and the thickness of the lower horizontal partition
(85) are equal to each other (t1 < t2 = t3).
[0196] Referring to FIG. 23(A), the partition (39a) is
formed such that the length of the sealing part (132) in a
circumferential direction thereof is longer than the half of
the outer circumferential length of the discoid body (131).
The length between ends of the sealing part (132) in a
longitudinal direction thereof is substantially equal to the
cutting depth D1 of the insertion hole (161). That is, the
sealing part (132) of the partition (39a) is in a shape cor-
responding to the insertion hole (161).
[0197] Referring to FIG. 23(B), the upper horizontal
partition (80) is formed such that the length of the sealing
part (182) in a circumferential direction thereof is sub-
stantially equal to the half of the outer circumferential
length of the discoid body (181). The length between
ends of the sealing part (182) in a longitudinal direction
thereof is substantially equal to the cutting depth D2 of
the upper insertion hole (162). That is, the sealing part
(182) of the upper horizontal partition (80) is in a shape
corresponding to the upper insertion hole (162). The pro-
trusion (183) is formed in the upper horizontal partition
(80). The protrusion (183) is part protruding from the outer
periphery of the discoid body (181), and is positioned
opposite to the sealing part (182). Moreover, the through-
hole (81) and the slit hole (82) of the upper horizontal
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partition (80) are formed in a semicircular part of the dis-
coid body (181) close to the sealing part (182).
[0198] Referring to FIG. 23(C), the lower horizontal
partition (85) is formed such that the length of the sealing
part (187) in a circumferential direction thereof is longer
than the half of the outer circumferential length of the
discoid body (186). The length between ends of the seal-
ing part (187) in a longitudinal direction thereof is sub-
stantially equal to the cutting depth D3 of the lower inser-
tion hole (163). That is, the sealing part (187) of the lower
horizontal partition (85) is in a shape corresponding to
the lower insertion hole (163). Moreover, the through-
hole (86) and the slit hole (87) of the lower horizontal
partition (85) are formed in a semicircular part of the dis-
coid body (186) close to the sealing part (187).
[0199] Referring to FIG. 22, in the process of manu-
facturing of the outdoor heat exchanger (23), each par-
tition (39a) is inserted into a corresponding one of the
insertion holes (161) of the body member (160) from the
outside of the body member (160), the upper horizontal
partition (80) is inserted into the upper insertion hole (162)
of the body member (160) from the outside of the body
member (160), and the lower horizontal partition (85) is
inserted into the lower insertion hole (163) of the body
member (160) from the outside of the body member
(160).
[0200] Referring to FIGS. 24(A) and 24(B), in the state
in which the partition (39a) is inserted into the insertion
hole (161), an outer circumferential surface of the discoid
body (131) contacts an inner circumferential surface of
the body member (160), and an end surface, an upper
surface, and a lower surface of the sealing part (132)
contact the circumferential edge of the insertion hole
(161) of the body member (160). The insertion hole (161)
of the body member (160) is closed by the sealing part
(132) of the partition (39a). A clearance between the par-
tition (39a) and the body member (160) is filled with braz-
ing filler metal.
[0201] The partition (39a) inserted into the insertion
hole (161) positioned at the boundary part between the
first main heat exchange part (51 a) and the third auxiliary
heat exchange part (52c) divides an internal space of the
first header collecting pipe (60) into an upper space (61)
and a lower space (62). The partition (39a) inserted into
the insertion hole (161) positioned at a lower end of the
body member (160) closes the body member (160) at
the lower end thereof, and the partition (39a) inserted
into the insertion hole (161) positioned at an upper end
of the body member (160) closes the body member (160)
at the upper end thereof.
[0202] Referring to FIGS. 24(A) and 24(C), in the state
in which the upper horizontal partition (80) is inserted into
the upper insertion hole (162), an outer circumferential
surface of the discoid body (181) contacts an inner cir-
cumferential surface of the body member (160), and an
end surface, an upper surface, and a lower surface of
the sealing part (182) contact the circumferential edge
of the upper insertion hole (162) of the body member

(160). The upper insertion hole (162) of the body member
(160) is closed by the sealing part (182) of the upper
horizontal partition (80). Moreover, the protrusion (183)
of the upper horizontal partition (80) is fitted into the fitting
hole (164) of the body member (160). A clearance be-
tween the upper horizontal partition (80) and the body
member (160) is filled with brazing filler metal.
[0203] Referring to FIGS. 24(A) and 24(D), in the state
in which the lower horizontal partition (85) is inserted into
the lower insertion hole (163), an outer circumferential
surface of the discoid body (186) contacts an inner cir-
cumferential surface of the body member (160), and an
end surface, an upper surface, and a lower surface of
the sealing part (187) contact the circumferential edge
of the lower insertion hole (163) of the body member
(160). The lower insertion hole (163) of the body member
(160) is closed by the sealing part (187) of the lower hor-
izontal partition (85). A clearance between the lower hor-
izontal partition (85) and the body member (160) is filled
with brazing filler metal.

Advantages of Seventh Embodiment

[0204] In the present embodiment, the thickness t1 of
the partition (39a) is about the half of each of the thick-
nesses t2, t3 of the upper horizontal partition (80) and the
lower horizontal partition (85), and, accordingly, the width
of the insertion hole (161) is about the half of each of the
widths of the upper insertion hole (162) and the lower
insertion hole (163). Thus, it is impossible to insert the
upper horizontal partition (80) or the lower horizontal par-
tition (85) into the insertion hole (161). On the other hand,
if the partition (39a) is inserted into the upper insertion
hole (162) or the lower insertion hole (163), a noticeable
large clearance is formed therebetween. Consequently,
upon assembly of the outdoor heat exchanger (23), a
process operator can notice that the partition (39a) is
attached to an improper position.
[0205] In the present embodiment, the cutting depth
D2 of the upper insertion hole (162) is shorter than the
longitudinal length D3 of the sealing part (187) of the lower
horizontal partition (85). Thus, if the lower horizontal par-
tition (85) is mistakenly inserted into the upper insertion
hole (162), an end part of the sealing part (187) comes
into contact with the body member (160) before the dis-
coid body (186) contacts the inner circumferential surface
of the body member (160) as illustrated in FIG. 25(A),
thereby bringing about the state in which the sealing part
(187) protrudes out from the body member (160). That
is, the upper insertion hole (162) cannot be closed by the
sealing part (187) of the lower horizontal partition (85).
Consequently, upon assembly of the outdoor heat ex-
changer (23), a process operator can notice that the lower
horizontal partition (85) is attached to an improper posi-
tion.
[0206] In the present embodiment, the protrusion (183)
is formed in the upper horizontal partition (80), whereas
the fitting hole (164) is not formed in part of the body
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member (160) facing the lower insertion hole (163). Thus,
if the upper horizontal partition (80) is mistakenly inserted
into the lower insertion hole (163), the protrusion (183)
comes into contact with the inner circumferential surface
of the body member (160) before an end part of the seal-
ing part (182) contacts the body member (160), thereby
bringing about the state in which the sealing part (182)
protrudes out from the body member (160). That is, the
lower insertion hole (163) cannot be closed by the sealing
part (182) of the upper horizontal partition (80). Conse-
quently, upon assembly of the outdoor heat exchanger
(23), a process operator can notice that the upper hori-
zontal partition (80) is attached to an improper position.
[0207] As just described, in the process of manufac-
turing of the outdoor heat exchanger (23) of the present
embodiment, a process operator cannot insert the upper
horizontal partition (80) or the lower horizontal partition
(85) into the insertion hole (161). If a process operator
mistakenly attaches the partition (39a, 80, 85) to an im-
proper part of the body member (160), the process op-
erator can promptly notice that an abnormality occurs.
Thus, according to the present embodiment, the three
types of partitions (39a, 80, 85) can be prevented from
being attached to improper positions of the first header
collecting pipe (60), and therefore the rate of occurrence
of defective products which do not normally function can
be reduced.

Variation of Seventh Embodiment

[0208] In the outdoor heat exchanger (23) of the
present embodiment, the thickness t1 of the partition
(39a), the thickness t2 of the upper horizontal partition
(80), and the thickness t3 of the lower horizontal partition
(85) may be different from each other (t1 ≠ t2, t2 ≠ t3, t3 ≠ t1).
[0209] In this case, the cutting depth D1 of the insertion
hole (161), the cutting depth D2 of the upper insertion
hole (162), and the cutting depth D3 of the lower insertion
hole (163) may be equal to each other, or may be different
from each other. However, in this case, the cutting depth
D1 of the insertion hole (161) and the longitudinal length
of the sealing part (132) of the partition (39a) should be
substantially equal to each other, the cutting depth D2 of
the upper insertion hole (162) and the longitudinal length
of the sealing part (182) of the upper horizontal partition
(80) should be substantially equal to each other, and the
cutting depth D3 of the lower insertion hole (163) and the
longitudinal length of the sealing part (187) of the lower
horizontal partition (85) should be substantially equal to
each other.
[0210] In addition to the foregoing, the protrusion (183)
may be omitted from the upper horizontal partition (80),
or the protrusion (183) may be additionally provided in
the lower horizontal partition (85).

«Other Embodiments»

First Variation

[0211] In the outdoor heat exchanger (23) of the first
to fifth embodiments, the mass flow rate of refrigerant
flowing into the communication chamber (62a-62c) from
the mixing chamber (63) is not always equal among the
communication chambers (62a-62c).
[0212] For example, in the outdoor heat exchanger
(23) provided in the outdoor unit (11) of the air conditioner
(10), it is often case that the flow velocity of air passing
through the main heat exchange part (51a-51c) is not
equal among the main heat exchange parts (51 a-51c).
In this case, the flow rate of refrigerant flowing through
the main heat exchange part (51a-51c) through which air
passes at relatively-high flow velocity preferably increas-
es, whereas the flow rate of refrigerant flowing through
the main heat exchange part (51a-51c) through which air
passes at relatively-low flow velocity preferably decreas-
es. Thus, in this case, the mass flow rate of refrigerant
flowing into the communication chamber (62a-62c) from
the mixing chamber (63) may be sometimes different
among the communication chambers (62a-62c).
[0213] Suppose that the flow velocity of air passing
through the second main heat exchange part (51b) is
higher than the flow velocity of air passing through each
of the first main heat exchange part (51a) and the third
main heat exchange part (51c). In this case, the mass
flow rate of refrigerant flowing through the second main
heat exchange part (51b) is preferably higher than the
mass flow rate of refrigerant flowing through each of the
first main heat exchange part (51a) and the third main
heat exchange part (51c). In the state in which the out-
door heat exchanger (23) functions as the evaporator, it
is necessary that the mass flow rate of refrigerant flowing
through the second auxiliary heat exchange part (52b)
is higher than the mass flow rate of refrigerant flowing
through each of the first auxiliary heat exchange part
(52a) and the third auxiliary heat exchange part (52c).
[0214] In this case, e.g., the shapes of the through-
holes (81, 86, 95) forming the distribution paths (65) are
determined such that the mass flow rate of refrigerant
flowing into the second communication chamber (62b)
from the mixing chamber (63a) is higher than the mass
flow rate of refrigerant flowing into each of the first com-
munication chamber (62a) and the third communication
chamber (62c) from the mixing chamber (63 a). For ex-
ample, in the outdoor heat exchanger (23) of the first
embodiment, the total area of the through-holes (95) of
the vertical partition (90) is larger than each of the area
of the through-hole (81) of the upper horizontal partition
(80) and the area of the through-hole (86) of the lower
horizontal partition (85).

Second Variation

[0215] In each outdoor heat exchanger (23) of the first
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to seventh embodiments, wave-shaped fins may be pro-
vided instead of the plate-shaped fins (36). Such fins are
so-called corrugated fins, and are in a wave shape me-
andering up and down. Each wave-shaped fin is dis-
posed between adjacent ones of the flat tubes (31, 32)
adjacent to each other in the vertical direction.

INDUSTRIAL APPLICABILITY

[0216] As described above, the present disclosure is
useful for the heat exchanger including the flat tubes con-
nected to each header collecting pipe.

DESCRIPTION OF REFERENCE CHARACTERS

[0217]

23 Outdoor Heat Exchanger (Heat Exchanger)
32 Flat Tube
36 Fin
51 Main Heat Exchange Region
51a First Main Heat Exchange Part
51b Second Main Heat Exchange Part
51c Third Main Heat Exchange Part
52 Auxiliary Heat Exchange Region
52a First Auxiliary Heat Exchange Part
52b Second Auxiliary Heat Exchange Part
52c Third Auxiliary Heat Exchange Part
55 Liquid-Side Connection Pipe (Tubular Member)
56 Connection End Part (End Part)
60 First Header Collecting Pipe
62a First Communication Chamber
62b Second Communication Chamber
62c Third Communication Chamber
63 Mixing Chamber
63a Upper Mixing Chamber
63b Lower Mixing Chamber
64 Center Axis
65 Distribution Path
66 Connection Port
70 Second Header Collecting Pipe
80 Upper Horizontal Partition
81 Through-Hole for Communication
85 Lower Horizontal Partition
86 Through-Hole for Communication
90 Vertical Partition
95 Through-Hole for Communication
102 Through-Hole for Communication (Connection

Path)
103 First Communication Pipe (Connection Path)
104 Second Communication Pipe (Connection Path)
110 Mixing Partition (Partition)
111 Through-Hole for Mixing (Through-Hole)
160 Body Member
162 Upper Insertion Hole
163 Lower Insertion Hole
182 Sealing Part (of Upper Horizontal Partition)
187 Sealing Part (of Lower Horizontal Partition)

Claims

1. A heat exchanger comprising:

a plurality of flat tubes (32);
a first header collecting pipe (60) connected to
one ends of the flat tubes (32);
a second header collecting pipe (70) connected
to the other ends of the flat tubes (32); and
a plurality of fins (36) joined to the flat tubes (32),
wherein the heat exchanger is configured to ex-
change heat between fluid flowing through each
flat tube (32) and air flowing outside the each
flat tube (32), and is capable of functioning as
an evaporator,
the first header collecting pipe (60) and the sec-
ond header collecting pipe (70) are in a standing
attitude, and
the first header collecting pipe (60) is formed
with
a connection port (66) connected to a pipe
through which refrigerant flows,
a mixing chamber (63) communicating with the
connection port (66) and configured to mix liquid
refrigerant and gas refrigerant of gas-liquid re-
frigerant flowing into the mixing chamber (63)
through the connection port (66) to homogenize
the gas-liquid refrigerant,
a plurality of communication chambers (62a-
62c) arranged in a vertical direction and each
communicating with one or more of the flat tubes
(32), and
a plurality of distribution paths (65) configured
to distribute the homogenized refrigerant of the
mixing chamber (63) to the communication
chambers (62a-62c).

2. The heat exchanger of claim 1, wherein
the first header collecting pipe (60) includes
a vertical partition (90) provided along an axial direc-
tion of the first header collecting pipe (60) and con-
figured to separate at least one of the communication
chambers (62a-62c) from the mixing chamber (63),
and
a horizontal partition (80, 85) provided so as to in-
tersect the axial direction of the first header collecting
pipe (60) and configured to separate the communi-
cation chambers (62a-62c) adjacent to each other
in the vertical direction from each other.

3. The heat exchanger of claim 2, wherein
the communication chambers (62a-62c) of the first
header collecting pipe (60) include three or more
communication chambers,
the horizontal partition (80, 85) include
an upper horizontal partition (80) configured to sep-
arate an uppermost one (62c) of the communication
chambers (62a-62c) from an adjacent one (62b) of
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the communication chambers (62a-62c), and
a lower horizontal partition (85) configured to sepa-
rate a lowermost one (62a) of the communication
chambers (62a-62c) from an adjacent one (62b) of
the communication chambers (62a-62c),
the vertical partition (90) is configured to separate
the mixing chamber (63) from one or more (62b) of
the communication chambers (62a-62c) positioned
between the upper horizontal partition (80) and the
lower horizontal partition (85), and
the mixing chamber (63) is surrounded by the vertical
partition (90), the upper horizontal partition (80), the
lower horizontal partition (85), and a side wall of the
first header collecting pipe (60).

4. The heat exchanger of claim 3, wherein
a through-hole (95) for communication is formed in
the vertical partition (90) such that the at least one
communication chamber (62b) positioned between
the upper horizontal partition (80) and the lower hor-
izontal partition (85) communicates with the mixing
chamber (63),
a through-hole (81) for communication is formed in
the upper horizontal partition (80) such that the up-
permost one (62c) of the communication chambers
(62a-62c) communicates with the mixing chamber
(63),
a through-hole (86) for communication is formed in
the lower horizontal partition (85) such that the low-
ermost one (62a) of the communication chambers
(62a-62c) communicates with the mixing chamber
(63), and
the through-hole (95) of the vertical partition (90),
the through-hole (81) of the upper horizontal partition
(80), and the through-hole (86) of the lower horizon-
tal partition (85) form the distribution paths (65).

5. The heat exchanger of claim 2, wherein
the vertical partition (90) is configured to separate
the mixing chamber (63) from all of the communica-
tion chambers (62a-62c) formed in the first header
collecting pipe (60).

6. The heat exchanger of claim 5, wherein
in the vertical partition (90), at least one through-hole
(95a-95c) for communication is formed for each com-
munication chamber (62a-62c) such that the each
communication chamber (62a-62c) communicates
with the mixing chamber (63), and
the at least one through-hole (95a-95c) of the vertical
partition (90) forms the distribution paths (65).

7. The heat exchanger of any one of claims 2-6, where-
in
the connection port (66) is formed in the side wall of
the first header collecting pipe (60) so as to face the
vertical partition (90).

8. The heat exchanger of claim 4 or 6, wherein
the connection port (66) is formed in the side wall of
the first header collecting pipe (60) so as to face the
vertical partition (90), and
the through-hole (95) of the vertical partition (90) is
formed so as not to face the connection port (66).

9. The heat exchanger of claim 7 or 8, wherein
the vertical partition (90) is disposed close to the con-
nection port (66) relative to a center axis (64) of the
first header collecting pipe (60).

10. The heat exchanger of claim 3, wherein
the first header collecting pipe (60) further includes
a cylindrical body member (160) to which the upper
horizontal partition (80) and the lower horizontal par-
tition (85) are attached and in which the communi-
cation chambers (62a-62c) and the mixing chamber
(63) are formed,
the body member (160) is formed with
an upper insertion hole (162) into which the upper
horizontal partition (80) is inserted from outside of
the body member (160), and
a lower insertion hole (163) into which the lower hor-
izontal partition (85) is inserted from the outside of
the body member (160),
the upper insertion hole (162) and the lower insertion
hole (163) are different from each other in shapes,
in the upper horizontal partition (80), a sealing part
(182) formed in a shape corresponding to the upper
insertion hole (162) and closing the upper insertion
hole (162) is formed, and
in the lower horizontal partition (85), a sealing part
(187) formed in a shape corresponding to the lower
insertion hole (163) and closing the lower insertion
hole (163) is formed.

11. The heat exchanger of any one of claims 2-10,
wherein
the vertical partition (90) faces end surfaces of the
flat tubes (32) connected to the first header collecting
pipe (60).

12. The heat exchanger of claim 1, wherein
the mixing chamber (63) is positioned below all of
the communication chambers (62a-62c), and
connection paths (102, 103, 104) each provided for
a corresponding one of the communication cham-
bers (62a-62c) and each configured to cause the cor-
responding one of the communication chambers
(62a-62c) to communicate only with the mixing
chamber (63) form the distribution paths (65).

13. The heat exchanger of claim 12, wherein
a partition (110) configured to horizontally divide the
mixing chamber (63) is provided in the first header
collecting pipe (60),
a lower mixing chamber (63b) which is part of the
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mixing chamber (63) below the mixing partition (110)
communicates with the connection port (66), and an
upper mixing chamber (63a) which is part of the mix-
ing chamber (63) above the mixing partition (110)
communicates with the distribution paths (65), and
a through-hole (111) through which the lower mixing
chamber (63b) and the upper mixing chamber (63a)
communicate with each other is formed in the mixing
partition (110).

14. The heat exchanger of any one of claims 1-13, further
comprising:

a tubular member (55) attached to the first head-
er collecting pipe (60) and connected to the con-
nection port (66),
wherein a pipe through which refrigerant flows
is connected to the connection port (66) through
the tubular member (55), and
the tubular member (55) is in such a shape that
an end part (56) of the tubular member (55) con-
nected to the connection port (66) is narrowed.

15. The heat exchanger of any one of claims 1-14,
wherein
the heat exchanger is divided into a main heat ex-
change region (51) including some (31) of the flat
tubes (31, 32) and an auxiliary heat exchange region
(52) including the remaining flat tubes (32),
the auxiliary heat exchange region (52) is positioned
below the main heat exchange region (51),
the auxiliary heat exchange region (52) is divided
into a plurality of auxiliary heat exchange parts (52a-
52c) each including multiple ones of the remaining
flat tubes (32) and each formed for a corresponding
one of the communication chambers (62a-62c),
the multiple ones of the remaining flat tubes (32) in
each auxiliary heat exchange part (52a-52c) com-
municate with a corresponding one of the commu-
nication chambers (62a-62c),
the main heat exchange region (51) is divided into a
plurality of main heat exchange parts (51a-51c) each
including multiple ones of the some (31) of the flat
tubes (31, 32) and each formed for a corresponding
one of the auxiliary heat exchange parts (52a-52c),
and
the multiple ones of the some (31) of the flat tubes
(31, 32) in each main heat exchange part (51a-51c)
communicate, through the second header collecting
pipe (70), with the multiple ones of the remaining flat
tubes (32) in a corresponding one of the auxiliary
heat exchange parts (52a-52c).
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