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(54) JOINT
(57) When a joint is used to connect a multi-hole flat portion of a multi-hole flat pipe (300), and a body (302)

pipe and a cylindrical pipe, a problem may occur in that
oil accumulates in the vicinity of a connection portion.
This problem may be significant in a refrigeration appa-
ratus that uses a carbon dioxide refrigerant, for which oil
has high importance. A joint (34) includes a first connec-
tion portion (301) that covers an outer side of an end

that is continuous from the first connection portion (301).
An inside dimension (L5,) of the body (302) in a vertical
direction is larger than an inside dimension (L5q4) of the
first connection portion (301) in the vertical direction.
Here, the vertical direction is a thickness direction of the
multi-hole flat pipe (300) (thickness T, width W, W > T).
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a joint that connects a multi-hole flat pipe and a cylindrical pipe and that allows
a carbon dioxide refrigerant to pass therethrough.

BACKGROUND ART

[0002] Multi-hole flat pipes are used in refrigeration apparatus that use carbon dioxide as working fluid. When using
a multi-hole flat pipe in a refrigeration apparatus, the multi-hole flat pipe is sometimes connected to a cylindrical pipe,
and joints for connecting these have been proposed (see, for example, PTL 1 (WO2014/199514)).

SUMMARY OF THE INVENTION
<Technical Problem>

[0003] When a joint is used to connect a multi-hole flat pipe and a cylindrical pipe, a problem may occur in that oil
accumulates in the vicinity of a connection portion. This problem may be significant in a refrigeration apparatus that uses
a carbon dioxide refrigerant, for which oil has high importance.

<Solution to Problem>

[0004] A jointaccording to afirst aspect is a joint that allows a CO, refrigerant to pass therethrough. The joint connects
a multi-hole flat pipe and a cylindrical pipe to each other. The multi-hole flat pipe has a thickness T and a width W. W >
T. Here, the width direction of the multi-hole pipe is a direction in which a plurality of holes are arranged. A thickness
direction and a width direction of the multi-hole flat pipe are respectively defined as a vertical direction and a horizontal
direction of the joint. The joint includes a first connection portion and a body. The first connection portion covers an outer
side of an end portion of the multi-hole flat pipe. The body is continuous from the first connection. An inside dimension
of the body in the vertical direction is larger than an inside dimension of the first connection portion in the vertical direction.
[0005] In the joint according to the first aspect, because the inside dimension of the body in the vertical direction is
larger than the inside dimension of the first connection portion in the vertical direction, oil is unlikely to accumulate in
the vicinity of the multi-hole flat pipe on an inner peripheral surface of the first connection portion.

[0006] A joint according to a second aspect is the joint according to the first aspect, in which the body has a region
whose inside dimension in the vertical direction gradually increases with increasing distance from the first connection
portion.

[0007] In the joint according to the second aspect, because the inside dimension of the body in the vertical direction
gradually increases with increasing distance from the first connection portion, oil is more unlikely to accumulate in the
vicinity of the multi-hole flat pipe on the inner peripheral surface of the first connection portion.

[0008] A joint according to a third aspect is the joint according to the first aspect or the second aspect, further including
a second connection portion. The second connection portion is continuous from the body. The second connection portion
covers an outer side of an end portion of the cylindrical pipe.

[0009] A joint according to a fourth aspect is the joint according to the third aspect, in which the first connection portion
is formed by processing one end of a cylindrical pipe.

[0010] Because the jointaccording to the fourth aspect can be manufactured by processing a cylindrical pipe, the cost
of manufacturing the joint is low.

[0011] A joint according to a fifth aspect is the joint according to the third or fourth aspect, in which a thickness of a
pipe of the joint is larger than a thickness of the cylindrical pipe. Here, the "cylindrical pipe" means a cylindrical pipe to
which the joint is connected.

[0012] A joint according to a sixth aspect is the joint according to any one of the first to fifth aspects, further including
a reinforcement portion. The reinforcement portion increases a strength of the joint.

[0013] The joint according to the sixth aspect can easily maintain strength even when the refrigerant pressure in the
body is high, because the reinforcement portion is used.

[0014] Ajointaccordingtoaseventh aspectis the jointaccordingto any one of the first to sixth aspects that is constituted
by two or more members that are bonded to each other.

[0015] A joint according to an eighth aspect is the joint according to the first or second aspect, in which the body is a
part of the cylindrical pipe.

[0016] A jointaccording to a ninth aspect is the joint according to any one of the first to eighth aspects, further including
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a flat portion that is continuous from the body and that does not form a passage for the refrigerant.

[0017] A joint according to a tenth aspect is the joint according to the sixth aspect, in which the reinforcement portion
is disposed in a refrigerant flow passage so as to extend in the vertical direction.

[0018] The joint according to the tenth aspect can suppress expansion of the inside of the body in the vertical direction,
because the reinforcement portion is disposed in a refrigerant flow passage so as to extend in the vertical direction.
[0019] A joint according to an eleventh aspect is the joint according to the sixth aspect, in which the reinforcement
portion is disposed outside of a refrigerant flow passage so as to be in contact with an outer surface of the body.
[0020] A jointaccording to a twelfth aspect is the joint according to the sixth aspect, further including a flat portion that
is continuous from the body and that does not form a passage for the refrigerant. The reinforcement portion is disposed
outside of a refrigerant flow passage so as to be in contact with an outer surface of the body and a surface of the flat portion.
[0021] A heat exchanger according to the present disclosure includes the joint according to any one of the first to
twelfth aspects and a multi-hole flat pipe. The multi-hole flat pipe is connected to the joint.

[0022] An air conditioner according to the present disclosure is an air conditioner including the heat exchanger.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Fig. 1 is a refrigerant circuit diagram of a refrigeration apparatus 1 according to a first embodiment.

Fig. 2 is a schematic perspective view of an outdoor unit 10 according to the first embodiment.

Fig. 3 is a partial schematic perspective view of a heat-source-side heat exchanger 4 according to the first embod-
iment.

Fig. 4 is a side view of a region near a reversely bent portion 33 of the heat exchanger 4 according to the first
embodiment.

Fig. 5A is a vertical sectional view of a joint 34 according to the first embodiment.

Fig. 5B is a horizontal sectional view of the joint 34 according to the first embodiment.

Fig. 6A is a sectional view of heat transfer tubes 30 of a heat exchanger according to modification 2A, taken along
a section S.

Fig. 6B is a sectional view of heat transfer tubes 30 of a heat exchanger 4 according to a second embodiment, taken
along a section S.

Fig. 7A is a side view of a first end portion 4a of the heat exchanger 4 according to the second embodiment.

Fig. 7B is a side view of a second end portion 4b of the heat exchanger 4 according to the second embodiment.
Fig. 8A is a top view of the heat exchanger 4 and an intermediate cooler 7 according to the first embodiment.

Fig. 8B is a sectional view of the heat exchanger 4 and the intermediate cooler 7 according to the first embodiment,
taken along a section S.

Fig. 9 is a longitudinal sectional view of a joint 34a and a reinforcement portion 304a according to example 1 of a
third embodiment.

Fig. 10 is a longitudinal sectional view of a joint 34b and a reinforcement portion 304b according to example 2 of
the third embodiment.

Fig. 11 is an external perspective view of a joint 34c and a reinforcement portion 304c according to example 3 of
the third embodiment.

Fig. 12 is an external perspective view of a joint 34d and a reinforcement portion 304d according to example 4 of
the third embodiment.

Fig. 13 is an external perspective view of a joint 34e and reinforcement portions 304e according to example 5 of
the third embodiment.

DESCRIPTION OF EMBODIMENTS
<First Embodiment
(1) Structure of Refrigerant Circuit of Refrigeration Apparatus 1

[0024] Fig. 1illustrates the structure of arefrigerant circuit of a refrigeration apparatus 1 according to a firstembodiment.
The refrigeration apparatus 1 according to the present embodiment is an apparatus that uses carbon dioxide, which is
a refrigerant that operates in a supercritical region, and that performs two-stage-compression refrigeration cycle. The
refrigeration apparatus 1 according to the present embodiment can be used as an air conditioner that performs cooling
and heating, a water cooler/heater, or the like.

[0025] A refrigerant circuit of the refrigeration apparatus 1 according to the present embodiment mainly includes a
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compressor 2, a four-way switching valve 3, a heat-source-side heat exchanger 4, an expansion mechanism 5, a use-
side heat exchanger 6, and an intermediate cooler 7.

[0026] The compressor 2 is a two-stage compressor that compresses refrigerant in two stages by using two compres-
sion elements 2c and 2d. The compressor 2 sucks refrigerant from a suction pipe 2a, compresses the sucked refrigerant
by using the first-stage compression element 2¢, and then discharges the refrigerant to an intermediate refrigerant pipe
8. The refrigerant discharged to the intermediate refrigerant pipe 8 is further sucked into the second-stage compression
element 2d and compressed, and discharged to a discharge pipe 2b. The discharge pipe 2b is a refrigerant pipe through
which the refrigerant discharged from the compressor 2 flows to the four-way switching valve 3. An oil separator 41 and
a check valve 42 are disposed in the discharge pipe 2b. The oil separator 41 separates refrigeration oil, which is mixed
in the refrigerant discharged from the compressor 2, from the refrigerant. The separated oil is decompressed in a capillary
tube 41c, passes through an oil return pipe 41b, and is returned to the suction pipe 2a of the compressor 2.

[0027] The refrigeration oil in the present embodiment is not limited, as long as the refrigeration oil can be used for a
CO, refrigerant. Examples of the refrigeration oil include polyalkylene glycols (PAG) and polyol esters (POE).

[0028] The four-way switching valve 3 can switch the direction of flow of refrigerant, between a forward direction and
a backward direction, in a path connecting the heat-source-side heat exchanger 4, the expansion mechanism 5, and
the use-side heat exchanger 6. During a cooling operation, the four-way switching valve 3 allows refrigerant flowed out
from the compressor 2 to flow from the heat-source-side heat exchanger 4 to the use-side heat exchanger 6. At this
time, the heat-source-side heat exchanger 4 is a radiator, and the use-side heat exchanger 6 is an evaporator. During
a heating operation, conversely, the four-way switching valve 3 allows refrigerant flowed out from the compressor 2 to
flow from the use-side heat exchanger 6 to the heat-source-side heat exchanger 4. At this time, the use-side heat
exchanger 6 is a radiator, and the heat-source-side heat exchanger 4 is an evaporator.

[0029] The intermediate cooler 7 and a check valve 15 are disposed in the intermediate refrigerant pipe 8. That is, the
refrigerant compressed by the first-stage compression element 2c exchanges heat with air in the intermediate cooler 7,
and flows into the second-stage compression element 2d again.

[0030] An intermediate-cooler bypass pipe 9 is disposed in the intermediate refrigerant pipe 8 so as to bypass the
intermediate cooler 7. That s, the refrigerant flowed through the first-stage compression element 2c and the intermediate-
heat-exchanger bypass pipe 9 bypasses the intermediate cooler 7 and flows into the second-stage compression element
2d. On-off valves 11 and 12 switch the path of flow of the refrigerant between a path through the intermediate cooler 7
and a path through the intermediate-heat-exchanger bypass pipe 9. Basically, the on-off valves 11 and 12 are controlled
so that the refrigerant flows through the intermediate cooler 7 when the use-side heat exchanger 6 is used as an
evaporator and so that the refrigerant flows through the intermediate-heat-exchanger bypass pipe 9 when the use-side
heat exchanger 6 is used as a radiator. That is, basically, the intermediate cooler 7 is used during a cooling operation.
[0031] Although a two-stage compressor is used in the refrigeration apparatus 1 according to the presentembodiment,
two compressors may be used in a similar way. A compressor or a compression mechanism that performs compression
of three or more stages may be used.

(2) Structure of Outdoor Unit 10 of Refrigeration Apparatus 1
(2-1) Overall Structure of Outdoor Unit 10

[0032] Fig. 1 illustrates, in a dotted line, constituent elements of an outdoor unit 10 of the refrigeration apparatus 1
according to the present embodiment. Fig. 2 is an external perspective view of the outdoor unit 10.

[0033] The outdoor unit 10 has a casing 20 that contains a fan 40, the compressor 2, the heat-source-side heat
exchanger 4, the intermediate cooler 7, the expansion mechanism 5, the four-way switching valve 3, and the oil separator
41.

(2-2) Heat-Source-Side Heat Exchanger 4

[0034] Fig. 2 is an external perspective view of the outdoor unit 10. Fig. 3A is a partial perspective view of the heat-
source-side heat exchanger 4.

[0035] Asillustrated in Fig. 2, the heat-source-side heat exchanger 4 according to the present embodiment is disposed
on three sides of the inside of the casing 20 of the outdoor unit 10. When the fan 40 rotates, air around the casing 20 is
sucked from the three sides and passes through the heat-source-side heat exchanger 4. The air sucked into the casing
20 passes through the fan 40 and is blown upward from the top of the casing 20 to the outside. Accordingly, the outdoor
unit 10 according to the present embodiment is a top-blow-type unit. The air is heated or cooled by exchanging heat
with refrigerant while passing through the heat exchanger 4.

[0036] Fig. 3 is a schematic perspective view illustrating one side of the heat-source-side heat exchanger 4 according
to the present embodiment. The heat exchanger 4 includes heat transfer tubes 30, in which refrigerant flows, and metal
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fins 50, which promote heat exchange between the refrigerant and air. Each of the heat transfer tubes 30 according to
the present embodiment is a multi-hole flat pipe. In the multi-hole flat pipe, a plurality of holes, through which refrigerant
flows, are arranged in the width direction.

[0037] As illustrated in Fig. 2, in the heat exchanger 4 according to the present embodiment, refrigerant is supplied
from the outside of the heat exchanger 4 into the heat transfer tubes 30 at a first end portion 4a. The refrigerant flows
from the first end portion 4a along three sides of the heat transfer tubes 30, each of which is bent by 90° at two positions,
and reaches a second end portion 4b. At the second end portion 4b, the direction of flow of refrigerant is reversed by
180°. Then, the refrigerant flows along the three sides again and returns to the first end portion 4a. At the first end portion
4a, the refrigerant flows out from the heat transfer tubes 30 to the outside of the heat exchanger 4. Here, heat transfer
tubes that form refrigerant flow passages extending from the first end portion 4a to the second end portion 4b will be
referred to as first heat transfer tubes 30a, and heat transfer tubes through which refrigerant flows in the opposite direction
will be referred to as second heat transfer tubes 30b.

[0038] As illustrated in Fig. 3, in the present embodiment, the heat transfer tubes 30 are arranged in two rows with
respect to the flow of air. In each of the rows, the first heat transfer tubes 30a and the second heat transfer tubes 30b
are arranged alternately in the vertical direction.

[0039] In the present description, the direction of flow of refrigerant in the heat exchanger 4 is basically the direction
in which the refrigerant flows when the heat exchanger is used as a radiator. When the heat exchanger 4 is used as an
evaporator, the direction of flow of refrigerant is reversed.

(2-3) Structure of Reversely Bent Portion 33

[0040] The structure of the heat-source-side heat exchanger 4 according to the present embodiment near the second
end portion 4b will be described with reference to the drawings. Reversely bent portions 33 are disposed at the second
end portion 4b. Fig. 4 is a vertical sectional view of one of the reversely bent portions 33 for reversing the flow of
refrigerant. Here, a portion of the first heat transfer tube 30a near the second end portion 4b will be referred to as a first
linear portion 31, and a portion of the second heat transfer tube 30b near the second end portion 4b will be referred to
as a second linear portion 32.

[0041] The reversely bent portion 33 reverses the direction of flow of refrigerant that has flowed through the first linear
portion 31 of the heat transfer tube 30 (a multi-hole flat pipe 300) and allows the refrigerant to flow to the second linear
portion 32 below the first linear portion 31.

[0042] The reversely bent portion 33 is formed from two joints 34a and 34b and a U-shaped pipe 350. The joints 34a
and 34b connect the heat transfer tubes 30 and the U-shaped pipe 350.

[0043] The heat transfer tube 30 may be a multi-hole flat pipe or a cylindrical pipe, and is not limited. In the present
embodiment, the multi-hole flat pipe 300 is used. A multi-hole flat pipe has high performance in transferring heat between
refrigerant and the heat transfer tube. In the multi-hole flat pipe 300 according to the present embodiment, a plurality of
holes are arranged in a row. The direction in which the holes of the multi-hole flat pipe are arranged will be referred to
as the width direction, and the direction that is perpendicular to the width direction and the direction of flow of refrigerant
will be referred to as the thickness direction. W > T holds, where T is the thickness (length in the thickness direction)
and W is the width (length in the width direction) of the multi-hole flat pipe.

[0044] In the present embodiment, refrigerants that have flowed through channels, which are the plurality of holes of
the multi-hole flat pipe 300, are collected to one channel in the reversely bent portion 33. Then, in the reversely bent
portion 33, that is, in the joints 34a and 34b and the U-shaped pipe, the refrigerants can be made uniform.

[0045] In the present embodiment, the thickness T of the heat transfer tube 30 in the vertical direction is 3 mm or
smaller. The distance DP between the center of the first linear portion 31 and the center of the second linear portion 32
in the vertical direction is 0 mm to 21 mm.

[0046] In the present embodiment, in the heat exchanger 4 that uses a CO,, refrigerant, the first linear portion 31 and
the second linear portion 32, between which the reversely bent portion 33 of the heat transfer tube 30 is located, are
disposed close to each other. Therefore, nonuniformity in the temperature of passing air can be reduced. Thus, heat
exchange efficiency is also improved.

[0047] In the heat exchanger 4 according to the present embodiment, the distance DP between the center of the first
linear portion 31 and the center of the second linear portion 32 in the vertical direction is smaller than or equal to five
times the thickness T of the heat transfer tubes 30 in the vertical direction.

[0048] In the present embodiment, in the heat exchanger 4 that uses a CO,, refrigerant, the first linear portion 31 and
the second linear portion 32, between which the reversely bent portion 33 of the heat transfer tube 30 is located, are
disposed close to each other. Therefore, nonuniformity in the temperature of passing air can be reduced.

[0049] The heat exchanger 4 according to the present embodiment further includes the plurality of fins 50. The fins
50 are fixed to the heat transfer tubes 30 and promote heat exchange between the heat transfer tubes 30 and air. The
fin pitch of the plurality of fins 50 is 1.3 mm or larger, and preferably 1.4 mm or larger.
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[0050] In the heat exchanger 4 according to the present embodiment, the thickness T of the heat transfer tube 30 in
the vertical direction is 3 mm or smaller. By making the fin pitch 1.3 mm orlarger, heat exchange efficiency can be improved.
[0051] When the heat exchanger 4 according to the present embodiment is used as a radiator, the temperature
difference between the refrigerant inlet temperature and the refrigerant outlet temperature of the heat exchanger 4 is
40°C or larger.

[0052] In the present embodiment, a CO, refrigerant is used as the refrigerant. The CO, refrigerant is a refrigerant
used in a supercritical region, and decrease of the temperature of the refrigerant in the radiator is large. The temperature
decreases by 40°C or more. Because the temperature difference of the refrigerant is large, the effect of disposing the
first linear portion 31 and the second linear portion 32 close to each other is also large.

[0053] In the heat exchanger 4 according to the present embodiment, the second linear portion 32 is located above
or below the first linear portion 31.

[0054] Because the firstlinear portion 31 is disposed above or below the second linear portion 32, the distance between
these is small, and the heat exchanger 4 according to the present embodiment can further reduce nonuniformity in
temperature of passing air. Because spaces above and below the heat transfer tube 30 are connected by the fins 50,
the surrounding temperatures of regions around the heat transfer tube 30 become close to each other via the fins 50.
[0055] Heretofore, a case where the direction of refrigerant that has flowed through the first linear portion 31 is reversed
downward to the second linear portion 32 has been described. The same applies to a case where the direction of
refrigerant is reversed upward.

(2-4) Detailed Description of Joint 34

[0056] Fig. 5A is a vertical sectional view of a joint 34, and Fig. 5B is a horizontal sectional view of the joint 34. As
illustrated in Figs. 5A and 5B, the joint 34 according to the present embodiment connects the multi-hole flat pipe 300
and a cylindrical pipe 35 to each other. In the present embodiment, the cylindrical pipe 35 is the U-shaped pipe 350.
Refrigerant that flows through these pipes is a CO, refrigerant.

[0057] The joint 34 includes a first connection portion 301, a body 302, and a second connection portion 303. The first
connection portion 301 covers an outer part of an end portion of the multi-hole flat pipe 300. The body 302 is continuous
from the first connection portion 301. The second connection portion 303 is continuous from the body. The second
connection portion 303 covers an outer side of an end portion of the cylindrical pipe 35.

[0058] As illustrated in Fig. 5A, when seen in the vertical direction, the inside dimension L5y, of the first connection
portion 301 in the vertical direction is slightly larger than the thickness T of the multi-hole flat pipe 300. The inside
dimension L3, of the body 302 in the vertical direction is larger than the inside dimension L3p4 of the first connection
portion 301 in the vertical direction. The inside dimension L3, of the body 302 in the vertical direction increases with
increasing distance from the first connection portion 301, and becomes constant at some portion.

[0059] Asillustrated in Fig. 5B, when seen in the horizontal direction, the inside dimension Wy, of the first connection
portion 301 in the horizontal direction is slightly larger than the width W of the multi-hole flat pipe 300. The inside dimension
W3, of the body 302 in the horizontal direction is larger than the inside dimension W34 of the first connection portion
301 in the horizontal direction. The inside dimension W5, of the body 302 in the horizontal direction decreases with
increasing distance from the first connection portion 301, and becomes constant at some portion. The length of the
portion where the inside dimension W5, in the horizontal direction is constant is the same as the length of the portion
where the inside dimension L5, in the vertical direction is constant.

[0060] Because the inside dimension L,g, of the body 302 of the joint 34 in the vertical direction is larger than the
inside dimension L34 of the first connection portion 301 in the vertical direction, oil is unlikely to stagnate in a region
near the multi-hole flat pipe 300 on the inner peripheral surface of the first connection portion 301.

[0061] As illustrated in Fig. 5A, in the present embodiment, the inside diameter of the cylindrical pipe 35, which is
connected to one side of the joint 34, is larger than the dimension of a hole of the multi-hole flat pipe 300, which is
connected to the other side of the joint 34, in the thickness direction.

[0062] Moreover, the thickness of the pipe of the joint 34 is larger than the thickness of the cylindrical pipe 35.
[0063] Preferably, the joint 34 according to the present embodiment further includes a reinforcement portion 304 that
is disposed in a refrigerant flow passage so as to extend in the vertical direction. The reinforcement portion 304 is
constituted by a reinforcement member. The reinforcement portion 304 is disposed near the first connection portion 301.
The reinforcement portion 304, which connects upper and lower parts of the pipe of the joint 34, serves as a reinforcement
when receiving a tensile stress and when a compressive stress is received in the vertical direction in Fig. 5A. Preferably,
the reinforcement portion is used, because a CO, refrigerant has high pressure and the first connection portion 301 has
a flat shape.
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(2-4-1) Method of Manufacturing Joint 34

[0064] Two methods of manufacturing the joint 34 according to the present embodiment will be described.

[0065] A first method of manufacturing the joint 34 is a method in which a cylindrical pipe is used.

[0066] The cylindrical pipe is an ordinary cylindrical pipe having a uniform inside diameter. The wall thickness of a
cylindrical pipe used as a material is larger than the wall thickness of the cylindrical pipe 35 to be connected. In order
to form the first connection portion 301, one end of the cylindrical pipe is flattened. Then, the cylindrical pipe is processed
so that the inside dimension Lg4 of an end portion in the vertical direction becomes slightly larger than the thickness T
of the multi-hole flat pipe 300 and so that the inside dimension W, of the end portion in the horizontal direction becomes
slightly larger than the width W of the multi-hole flat pipe 300.

[0067] With this manufacturing method, although manufacturing can be performed comparatively easily, it is difficult
to insert the reinforcement portion 304. Accordingly, this manufacturing method is used when the reinforcement portion
304 is not used.

[0068] A second method of manufacturing the joint 34 uses a bonding technique.

[0069] An upper part, above a central part, of the joint 34 shown in Fig. 5A and a lower part of the joint 34 below the
central part are respectively prepared. It is not necessary that the joint 34 be divided strictly in half, and one of these
parts may be larger than the other.

[0070] The reinforcement portion 304 is bonded beforehand to the upper part or the lower part by brazing or the like.
The joint 34 is formed by bonding the upper part and the lower part to each other by brazing or the like.

(2-5) Intermediate Cooler 7

[0071] Referring to the top view of Fig. 8A and the sectional view of Fig. 8B, the disposition of the intermediate cooler
7 according to the present embodiment will be described.

[0072] As illustrated in Fig. 8A, the intermediate cooler 7 according to the present embodiment is disposed on the
upstream side of the heat exchanger 4 in the airflow direction and inside the casing 20 so as to be independent from
the heat exchanger 4. Here, the term "independent" means: the fins 50 of the heat exchanger 4 and fins (not shown) of
the intermediate cooler 7 are not connected; and the heat exchanger 4 and the intermediate cooler 7 have respective
refrigerant ports.

[0073] As illustrated in Fig. 8B, the intermediate cooler is disposed at a height that is larger than half the height at
which the heat exchanger 4 is disposed.

[0074] In the outdoor unit 10 according to the present embodiment, the fan 40 is disposed above the heat exchanger
4 and the intermediate cooler 7, and the airflow speed increases also along a side of the heat exchanger 4 as a position
becomes higher.

[0075] Theintermediate cooler 7 is disposed upstream of the heat exchanger 4, can make the difference in temperature
between air and refrigerant sufficiently large, and can increase the heat exchange amount.

[0076] Moreover, because the intermediate cooler 7 is disposed in an upper part, where the amount of airflow is
comparatively large, the intermediate cooler 7 can increase the heat exchange amount.

(3) Features
(8-1)

[0077] The joint 34 according to the present embodiment is used in the refrigeration apparatus 1 that uses a CO,
refrigerant. The joint 34 connects the multi-hole flat pipe 300 and the cylindrical pipe 35 to each other.

[0078] The joint 34 includes the first connection portion 301, the body 302, and the second connection portion 303.
The first connection portion 301 covers an outer side of an end portion of the multi-hole flat pipe. The body 302 is
continuous from the first connection portion 301. The second connection portion 303 is continuous from the body, and
covers an outer side of an end portion of the cylindrical pipe. Regarding a joint having such a structure, there has been
a problem in that oil is likely to accumulate on an inner peripheral surface around a connection portion where the joint
34 is connected with the multi-hole flat pipe 300.

[0079] In the joint 34 according to the present embodiment, the inside dimension Ly, of the body 302 in the vertical
direction is larger than the inside dimension L4 of the first connection portion in the vertical direction. Therefore, oil is
unlikely to accumulate on the inner peripheral surface of the joint 34 around the connection portion.

(3-2)

[0080] In the joint 34 according to the present embodiment, the body 302 further has a region whose inside dimension
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in the vertical direction gradually increases with increasing distance from the first connection portion 301.
[0081] With such as structure, oil is more unlikely to accumulate on the inner peripheral surface of the joint 34 around
the connection portion.

(3-3)

[0082] The joint 34 according to the present embodiment is formed by processing one end of a cylindrical pipe in one
manufacturing method. The wall thickness of the cylindrical pipe used as a material is larger than the wall thickness of
the cylindrical pipe 35 to be connected. The original portion of the cylindrical pipe used as a material becomes a part of
the body 302, the part where the inside dimensions L3, and Wsq, are each uniform.

[0083] Because the joint 34 according to the present embodiment can be manufactured by performing simple process-
ing on a cylindrical pipe, manufacturing cost can be reduced.

(3-4)

[0084] The wall thickness of the pipe of the joint 34 according to the present embodiment is larger than the thickness
of the cylindrical pipe 35. The reason for making the wall thickness of the joint 34 larger is that the joint 34, having a flat
part, needs to have a higher strength than the cylindrical pipe 35.

(3-5)

[0085] Thejointaccording to the presentembodiment further includes the reinforcement portion 304. The reinforcement
portion 304 is disposed in a refrigerant flow passage of the joint 34 so as to extend in the vertical direction. The rein-
forcement portion 304 connects an upper part and a lower part of inner wall of the joint 34. The reinforcement portion
304 serves as a reinforcement when receiving a tensile stress and when receiving a compressive stress from above
and below the joint 34. Preferably, the reinforcement portion 304 is used, because a CO, refrigerant has high pressure
and the first connection portion 301 has a flat shape.

(3-6)

[0086] The joint 34 according to the present embodiment may be manufactured by bonding two or more members to
each other. By using the bonding method, it is possible to easily manufacture a joint having a complex structure, such
as a joint including the reinforcement portion 304.

(4) Modifications
(4-1) Modification 1A

[0087] In the first embodiment, the joint 34 is separate from the multi-hole flat pipe 300 and the cylindrical pipe 35. In
modification 1A, the joint 34 is integrated with the cylindrical pipe 35. In other respects, modification 1A is similar to the
first embodiment.

[0088] As with the joint 34 according to the first embodiment 34, the joint 34 according to modification 1A has features
that are similar to those described in (3-1) to (3-3) and (3-5).

[0089] As an application of the joint 34 according to modification 1A, the reversely bent portion 33 illustrated in Fig. 4
may be formed as a unit in which the joint 34a, the U-shaped pipe 350, and the joint 34b are integrated.

<Second Embodiment>
(5) Structure of Heat Exchanger 4 according to Second Embodiment

[0090] In the heat exchanger 4 according to each of the first embodiment and modification 1A, the heat transfer tube
30 is reversely bent vertically. That is, the first linear portion 31 and the second linear portion 32 belong to the same
row. In the heat exchanger 4 according to the second embodiment, the heat transfer tube 30 is reversely bent across
rows. In other respects, the structure of the refrigeration apparatus 1 according to the second embodiment is the same
as that of each of the first embodiment and modification 1A.

[0091] The structure of the heat exchanger 4 according to the second embodiment will be described with reference
to the drawings. Figs. 7A and 7B are side views of the first end portion 4a and the second end portion 4b as seen in the
direction in which refrigerant flows. Fig. 6B is a sectional view of a middle portion between the first end portion 4a and
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the second end portion 4b, taken along a section S perpendicular to the direction in which refrigerant flows. As in the
first embodiment, the first heat transfer tubes 30a are heat transfer tubes through which refrigerant flows from the first
end portion 4a to the second end portion 4b, and the second heat transfer tubes 30b are heat transfer tubes through
which refrigerant flows in the opposite direction. Also in the present embodiment, flow of refrigerant when the heat
exchanger 4 is used as a radiator will be described. When the heat exchanger 4 is used as an evaporator, the direction
of flow of refrigerant is reversed. In the present embodiment, a multi-hole flat pipe is used as a heat transfer tube. The
thickness T of the heat transfer tube 30 in the vertical direction is 3 mm or smaller.

[0092] In the heat exchanger 4 according to the present embodiment, refrigerant flows into a first refrigerant port 401
illustrated in Fig. 7A. The refrigerant flows through the first heat transfer tube 30a from the first refrigerant port 401,
passes along three sides of the heat exchanger 4, exchanges heat with air, and reaches the second end portion 4b.
[0093] The refrigerant that has reached the second end portion 4b is reversed by the reversely bent portion 33 to
another row (here, an adjacent row on the upstream side in the airflow direction). The distance DP between the center
of the first heat transfer tube 30a (the first linear portion 31) and the center of the second heat transfer tube 30b (the
second linear portion 32) in the vertical direction is 21 mm or smaller. The structure of the reversely bent portion 33
according to the present embodiment is similar to that of modification 1A. That is, the first heat transfer tube 30a and
the second heat transfer tube 30b are connected via two joints 34 and the U-shaped pipe 350 that connects the two
joints 34.

[0094] The heat transfer tubes 30a and 30b according to the present embodiment are arranged vertically at a pitch
P. The distance DP between the center of the first heat transfer tube 30a (the first linear portion 31) and the center of
the second heat transfer tube 30b (the second linear portion 32) in the vertical direction is larger than 0 and smaller than
DP. Thatis, 0 <DP <P.

[0095] The refrigerant that has been reversed in the second end portion 4b flows through the second heat transfer
tubes 30b, exchanges heat with air while passing along three sides, and reaches the first end portion 4a. The refrigerant
that has reached the first end portion flows out from a second refrigerant port 402 to a refrigerant circuit outside of the
heat exchanger 4.

[0096] In the present embodiment, a case where the first heat transfer tube 30a is disposed downstream in the airflow
direction and the second heat transfer tube 30b is disposed upstream in the airflow direction has been described. The
disposition may be opposite to this.

[0097] In the present embodiment, a case where the heat transfer tube 30 extends only one cycle between the first
end portion 4a and the second end portion 4b has been described. The present disclosure is effective also in a case
where the heat transfer tube 30 extends two or more cycles between the first and second end portions 4a and 4b.

(6) Features of Heat Exchanger according to Second Embodiment

[0098] As with the heat exchanger according to the first embodiment, the heat exchanger according to the second
embodiment has the advantageous effects described in (3-1) to (3-3) and (3-5) to (3-7).

(6-1)

[0099] In the heat exchanger 4 according to the second embodiment, the first heat transfer tube 30a and the second
heat transfer tube 30b that are connected via the reversely bent portion 33 are in rows that are adjacent to and different
from each other. Accordingly, when the same row is seen, the first heat transfer tubes 30a and the second heat transfer
tubes 30b in which refrigerants having different temperatures flow are not arranged side by side, and nonuniform distri-
bution of temperature in the row is reduced.

(6-2)

[0100] In the heat exchanger 4 according to the present embodiment, the first heat transfer tube 30a and the second
heat transfer tube 30b that are connected via the reversely bent portion 33 are in rows that are adjacent to and different
from each other. Moreover, the distance DP between the center of the first heat transfer tube 30a (the first linear portion
31) and the center of the second heat transfer tube 30b (the second linear portion 32) in the vertical direction is larger
than 0 and smaller than DP.

[0101] Due to this disposition, the second heat transfer tube 30b does not block airflow to the first heat transfer tube
30a, which is located downstream in the airflow direction, and heat exchange between air and refrigerant is promoted.

(6-3)

[0102] In the present embodiment, the first refrigerant port 401 and the second refrigerant port 402 are arranged in
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different rows. Accordingly, for example, when a refrigerant manifold is additionally disposed at a refrigerant port, a
connection pipe can be simply formed easily.

(7) Modifications of Second Embodiment
(7-1) Modification 2A

[0103] Fig. 6A is a sectional view of a the heat exchanger 4 according to modification 2A, taken along a section S
perpendicular to the direction in which refrigerant flows at a midpoint between the first end portion 4a and the second
end portion 4b. Modification 2A differs from the second embodiment in that the distance DP between the center of the
first heat transfer tube 30a (the first linear portion 31) and the center of the second heat transfer tube 30b (the second
linear portion 32) in the vertical direction at the reversely bent portion 33, for reversing the flow of refrigerant, at the
second end portion 4b is 0. In other respects, modification 2A is the same as the second embodiment.

[0104] The heatexchangeraccording to modification 2A has features similar to those of the heat exchanger 4 according
to the second embodiment described in (6-1) to (6-3).

<Third Embodiment>
(8) Structure of Joint according to Third Embodiment
(8-1) Overall Structure of Joint according to Third Embodiment

[0105] Joints 34a to 34e according to the third embodiment connect the multi-hole flat pipe 300 and the cylindrical
pipe 35 to each other, and allow a CO, refrigerant to pass therethrough. The joints 34a to 34e include the first connection
portion 301, the body 302 continuous from the first connection portion 301, and reinforcement portions 304a to 304e.
The first connection portion 301 covers an outer side of an end portion of the multi-hole flat pipe 300. The body 302 is
continuous from the first connection portion 301. The reinforcement portions 304a to 304e increase the strength of the
joints 34a to 34e.

[0106] Because the joints 34a to 34e according to the present embodiment are connected to the multi-hole flat pipe
300, the joints 34a to 34e have flat shapes, and a stress is likely to concentrate on a local part thereof. Moreover, a high
stress is applied to the joints, because a CO, refrigerant is used with high pressure. Furthermore, considering that fact
that the multi-hole flat pipes 300 are stacked and used, it is not possible to unnecessarily increase the thickness of the
pipe wall of the body 302. Because the joints 34a to 34e according to the present embodiment have the reinforcement
portions 304a to 304e, when used for a CO, refrigerant, it is possible to reduce deformation and breakage of the joints
34a to 34e even if the pressure of the inside of the joints 34a to 34e becomes high.

[0107] The joint 34e according to the present embodiment may further include flat portions 305 that are continuous
from the body 302 and that do not form a passage for the refrigerant.

[0108] Inthe present embodiment, the thickness T and the width W of the multi-hole flat pipe 300 (W > T) are defined
in the same way as in the first embodiment. The thickness direction and the width direction of the multi-hole flat pipe
300 are respectively defined as the vertical direction and the horizontal direction of the joint 34.

[0109] Thereinforcementportions 304a and 304b according to the presentembodiment may be disposed in arefrigerant
flow passage so as to extend in the vertical direction.

[0110] By disposing the reinforcement portions 304a and 304b in the refrigerant flow passage, a part that protrudes
to the outside of the body 302 is reduced, and the length of the joints 34a and 34b in the vertical direction can be reduced.
[0111] The reinforcement portions 304c to 304e according to the present embodiment may be disposed outside of a
refrigerant flow passage so as to be in contact with an outer surface of the body 302.

[0112] By disposing the reinforcement portions 304c to 304e outside of the refrigerant flow passage, the reinforcement
portions 304c to 304e do not resist the flow of the refrigerant. Disposing the reinforcement portions 304c to 304e on the
outer surface of the body 302 makes manufacturing comparatively easy.

[0113] The reinforcement portions 304e according to the present embodiment may be disposed outside of a refrigerant
flow passage so as to be in contact with the outer surface of the body 302 and surfaces of the flat portions 305.
[0114] By disposing the reinforcement portions 304e so as to be in contact not only with the outer surface of the body
302 but also with the surfaces of the flat portions 305, strength against expansion of the body 302 due to internal pressure
can be more reliably obtained.

[0115] The joints 34a to 34e according to the present embodiment may further include the second connection portion
303 that is continuous from the body 302 and that covers an outer side of an end portion of the cylindrical pipe 35.
[0116] The first connection portion 301 of the joints 34a to 34e according to the present embodiment may be formed
by processing one end of the cylindrical pipe.
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[0117] In the joint 34 according to the present embodiment, the inside dimension (L5,) of the body 302 in the vertical
direction may be larger than the inside dimension (L34) of the first connection portion 301 in the vertical direction.
[0118] The body 302 of the joint 34 according to the present embodiment may have a region whose inside dimension
in the vertical direction gradually increases with increasing distance from the first connection portion 301.

[0119] The thickness of the pipe of the joints 34a to 34e may be larger than the thickness of the cylindrical pipe 35.
[0120] The material of the joints 34a to 34e is a metal. The metal is aluminum, copper, iron, or an alloy including these.
The material of the multi-hole flat pipe 300 and the cylindrical pipe 35 is a metal. The metal is aluminum, copper, iron,
or an alloy including these.

(8-2) Method of Manufacturing Joints 34a to 34e according to Third Embodiment

[0121] Two methods of manufacturing the joints 34a to 34e according to the third embodiment will be described.
[0122] A first method of manufacturing the joints 34a to 34e is a method in which a cylindrical pipe is used.

[0123] The cylindrical pipe is an ordinary cylindrical pipe having a uniform inside diameter. The wall thickness of the
cylindrical pipe used as a material is larger than the wall thickness of the cylindrical pipe 35 to be connected. In order
to form the first connection portion 301, one end of the cylindrical pipe is pressed and flattened.

[0124] Figs. 11 and 12 illustrate examples of the joints 34c and 34d manufactured by using the first manufacturing
method.

[0125] A second method of manufacturing the joints 34a to 34e uses a bonding technique.

[0126] A jointis formed by deforming two plates and bonding the plates to each other.

[0127] In the joint 34e shown in Fig. 13, the body 302, the first connection portion 301, and the second connection
portion 303 are formed by bonding two deformed plates 3413 and 3414 to each other.

(8-3) Detailed Description of Reinforcement Portions 304a to 304e of Joints 34a to 34e according to Third Embodiment

[0128] Referring to Figs. 9 to 13, details of the reinforcement portions 304a to 304e of the joints 34a to 34e according
to the third embodiment will be described.

[0129] The material of the reinforcement portion is a metal. The metal is aluminum, copper, iron, or an alloy including
these. The material of the reinforcement portion may be the same as the material of the body. In this case, an advantage
is obtained in that a cell reaction is unlikely to occur. The material of the reinforcement portion may be different from the
material of the body. A material having a high thermal conductivity may be used as the material of the body, and a
material having a high mechanical strength may be used as the material of the reinforcement portion. Examples of a
material having a high thermal conductivity include aluminum and copper, and examples of a material having a high
strength include stainless steel (an alloy including iron).

(8-3-1) Reinforcement Portion 304a of Joint 34a according to Example 1

[0130] Fig. 9is a sectional view of the joint 34a and the reinforcement portion 304a according to example 1 of the third
embodiment.

[0131] The reinforcement portion 304a according to example 1 is a bar having projections at both ends. The bar
extends through two parts, which are an upper part and a lower part, of the body 302 shown in Fig. 9.

[0132] The reinforcement portion 304a is manufactured, for example, by using a method including: forming a hole in
the body 302 of the joint 34a; inserting a bar so as to block the hole; forming projections at both ends of the bar; and
sealing the hole of the body 302 by brazing or the like. For example, a bolt-like bar having a projection at one end may
be inserted from one side of the body 302, and a nut-like object may be attached to the other end to form a projection
at the other end.

[0133] With the reinforcement portion 304a according to example 1, the projections suppress the body 302 from
deforming so as to expand, even if the pressure of the refrigerant inside the body 302 becomes high and the refrigerant
presses the wall of the body 302 outward.

[0134] The reinforcement portion 304a according to example 1 may have only one bar or a plurality of bars.

[0135] The reinforcement portion 304a may be plate-shaped, as with the reinforcement portion 304 illustrated in Figs.
5A and 5B. In this case, preferably, the reinforcement portion 304a extends along a channel through which a refrigerant
flows.

[0136] The joint 34a according to the example 1 may be formed by deforming a cylindrical pipe or by bonding two
plates to each other.
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(8-3-2) Reinforcement Portion 304b of Joint 34b according to Example 2

[0137] The joint 34b according to the example 2 may be formed by deforming a cylindrical pipe or by bonding two
plates to each other.

[0138] As illustrated in Fig. 10, the reinforcement portion 304b according to example 2 is formed by deforming the
body 302 of the joint 34b and by bonding facing parts of the body 302 to each other. Examples of the bonding method
include brazing. Accordingly, the reinforcement portion 304b includes a bonded portion 3041.

[0139] Example 2 may have one reinforcement portion 304b or a plurality of reinforcement portions 304b.

[0140] The bonded portion 3041 of the reinforcement portion 304b according to example 2 may have a dot-like shape
or a linear shape. In a case where the reinforcement portion 304b extends linearly, preferably, the reinforcement portion
304b may extend along a channel through which the refrigerant flows.

(8-3-3) Reinforcement Portion 304c of Joint 34c according to Example 3

[0141] The joint 34c according to example 3 is formed by deforming a cylindrical pipe.

[0142] As illustrated in Fig. 11, the reinforcement portion 304c according to example 3 is a plate (rib) affixed to an
outer side of the body 302 of the joint 34c. The reinforcement portion 304c is affixed so that that the thickness direction
is along the surface of the body 302. The body 302 and the reinforcement portion 304c are bonded by brazing.

[0143] Because the reinforcement portion 304c according to example 3 is disposed on the outer side of the body 302,
the reinforcement portion 304c does not obstruct a refrigerant flow passage.

[0144] Example 3 may have one reinforcement portion 304c or a plurality of reinforcement portions 304c.

(8-3-4) Reinforcement Portion 304d of Joint 34d according to Example 4

[0145] The joint 34d according to example 4 is formed by deforming a cylindrical pipe.

[0146] As illustrated in Fig. 12, the reinforcement portion 304d according to example 4 is a plate (rib) affixed to an
outer side of the body 302 of the joint 34d. The reinforcement portion 304d is affixed so that a surface of the plate extends
along the surface of the body 302. The body 302 and the reinforcement portion 304c are bonded by brazing.

[0147] Because the reinforcement portion 304d according to example 4 is disposed on the outer side of the body 302,
the reinforcement portion 304d does not obstruct a refrigerant flow passage.

[0148] Example 4 may have one reinforcement portion 304d or a plurality of reinforcement portions 304d.

[0149] Advantageous effects of the reinforcement portion 304d according to example 4 are similar to those of a case
where the thickness of the body of the pipe of the joint is increased. However, compared with a case where only the
thickness of the body of the pipe of the joint is increased, a structure is realized in which only the thickness of a wall to
which a high pressure is applied is increased and the thickness of a part to which a high pressure is not applied is reduced.

(8-3-5) Reinforcement Portions 304e of Joint 34e according to Example 5

[0150] As illustrated in Fig. 13, the joint 34e according to example 5 is formed by bonding the two plates 3413 and
3414 to each other.

[0151] The joint 34e according to example 5 further includes the flat portions 305. Two of the flat portions 305 are
included in the plate 3413 and two of the flat portions 305 are included in the plate 3414, that is, four of the flat portions
are included in total. The flat portions 305 each may have any appropriate size. The size need not be as large as that
shown in Fig. 13.

[0152] As illustrated in Fig. 11, four reinforcement portions 304e according to example 5 are plates (ribs) that are
affixed across the boundaries between the body 302 of the joint 34c and the four flat portions 305. The reinforcement
portions 304e are affixed so that the thickness direction of the plates is along the surface of the body 302. The body 302
and the reinforcement portions 304c are bonded by brazing.

[0153] Because the reinforcement portions 304e according to example 5 are disposed on the outer side of the body
302, the reinforcement portions 304e do not obstruct a refrigerant flow passage.

[0154] Because the reinforcement portions 304e according to example 5 are bonded also to upper parts of the flat
portions 305, the reinforcement portions 304e can provide a higher strength than in a case where the flat portions 305
are not present.

(8-3-6) Other Examples

[0155] The joint 34 and the reinforcement portion 304 according to the first example, which are illustrated in Figs. 5A
and 5B, are also examples of the joint and the reinforcement portion according to the third embodiment.

12
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[0156] Heretofore, embodiments of the present disclosure have been described. It should understood that the em-
bodiments can be modified in design and details in various ways within the spirit and scope of the present disclosure
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[0157]

1 refrigeration apparatus

2 compressor

3 four-way switching valve
4 heat-source-side heat exchanger
5 expansion mechanism

6 use-side heat exchanger
7 intermediate cooler

10 outdoor unit

20 casing

30 heat transfer tube

30a first heat transfer tube
30b second heat transfer tube
31 first linear portion

32 second linear portion

33 reversely bent portion

34, 34a to 34e joint

35 cylindrical pipe

300 multi-hole flat pipe

301 first connection portion
302 body

303 second connection portion
304, 304ato 304e reinforcement portion
305 flat portion

350 U-shaped pipe

40 fan

50 fin
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Claims

1. A joint (34) that connects a multi-hole flat pipe (300) having a thickness T and a width W (W > T) and a cylindrical
pipe (35) to each other and that allows a CO, refrigerant to pass therethrough,
wherein, when a thickness direction and a width direction of the multi-hole flat pipe are respectively defined as a
vertical direction and a horizontal direction of the joint,
the joint includes

a first connection portion (301) that covers an outer side of an end portion of the multi-hole flat pipe, and
a body (302) that is continuous from the first connection portion, and

wherein an inside dimension (L3,) of the body in the vertical direction is larger than an inside dimension (L3¢) of
the first connection portion in the vertical direction.

2. The joint according to claim 1,
wherein the body has
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a region whose inside dimension in the vertical direction gradually increases with increasing distance from the first
connection portion.

The joint according to claim 1 or 2,

wherein the joint further includes

a second connection portion (303) that is continuous from the body and that covers an outer side of an end portion
of the cylindrical pipe.

The joint according to claim 3,
wherein the first connection portion is formed by processing one end of a cylindrical pipe.

The joint according to claim 3 or 4,
wherein a thickness of a pipe of the joint is larger than a thickness of the cylindrical pipe.

The joint according to any one of claims 1 to 5,
wherein the joint further includes
a reinforcement portion (304) that increases a strength of the joint.

The joint according to any one of claims 1 to 6,
wherein the joint is constituted by two or more members that are bonded to each other.

The joint according to claim 1 or 2,
wherein the body is a part of the cylindrical pipe.

The joint according to any one of claims 1 to 8,
wherein the joint (34e) further includes a flat portion (305) that is continuous from the body (302) and that does not
form a passage for the refrigerant.

The joint according to claim 6,
wherein the reinforcement portion is disposed in a refrigerant flow passage so as to extend in the vertical direction.

The joint according to claim 6,
wherein the reinforcement portion is disposed outside of a refrigerant flow passage so as to be in contact with an
outer surface of the body.

The joint according to claim 6,

wherein the joint (34e) further includes a flat portion (305) that is continuous from the body (302) and that does not
form a passage for the refrigerant, and

wherein the reinforcement portion (304e) is disposed outside of a refrigerant flow passage so as to be in contact
with an outer surface of the body (302) and a surface of the flat portion.

A heat exchanger (4) comprising:

the joint according to any one of claims 1 to 12; and
a multi-hole flat pipe connected to the joint.

An air conditioner (1) comprising:
the heat exchanger according to claim 13.
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