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(54) HEAT EXCHANGER, HEAT EXCHANGER UNIT, AND REFRIGERATION CYCLE DEVICE

(57) A heat-exchanger, a heat-exchanger unit, and
a refrigeration-cycle apparatus are provided that allow
for improved pressure resistance of tubes through which
refrigerant passes, reduced weight of heat transfer fins,
and easy manufacture. The heat-exchanger includes a
first flat-tube group, a second flat-tube group, and a fin.
The first flat-tube group includes plural flat tubes each
having a pipe axis, and the flat tubes included in the first
flat-tube group are arranged in such a manner that the
pipe axes of the flat tubes included in the first flat-tube
group are arranged in parallel to each other. One of the
flat tubes included in the first flat-tube group is a first flat
tube. The second flat-tube group is provided adjacent to
the first flat-tube group, the second flat-tube group in-
cludes plural flat tubes each having a pipe axis, and the
flat tubes included in the second flat-tube group are ar-
ranged in such a manner that the pipe axes of the flat
tubes included in the second flat-tube group are arranged
in parallel to each other. One of the flat tubes included
in the second flat-tube group is a second flat tube. The
fin is provided to the first flat-tube group and the second
flat-tube group. The fin includes a first portion connecting
an end of a longitudinal axis of the first flat tube in a
section perpendicular to the pipe axis of the first flat tube
and an end of a longitudinal axis of the second flat tube
in a section perpendicular to the pipe axis of the second
flat tube.
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Description

Technical Field

[0001] The present disclosure relates to a heat-ex-
changer, a heat-exchanger unit including a heat-ex-
changer, and a refrigeration-cycle apparatus. More spe-
cifically, the present disclosure relates to the structure of
fins attached to flat tubes.

Background Art

[0002] In some multi-tube heat-exchanger designed to
improve the heat-exchange performance, two plates are
bonded together, tubular body parts with a small diameter
are arranged in a staggered manner, and the tubular body
parts are connected to each other by heat transfer fins
(see, for example, Patent Literature 1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Unexamined Pat-
ent Application Publication No. 2006-084078

Summary of Invention

Technical Problem

[0004] In the heat-exchanger disclosed in Patent Lit-
erature 1, each tubular body part is formed by bonding
two plates together. A problem with this configuration is
that, to ensure the pressure resistance of the tubular body
parts, the heat transfer fins need to be made thicker as
well, leading to increased weight. Another problem with
the above-mentioned configuration is that the brazing fill-
er metal used to bond and join the two plates together
penetrates into a refrigerant passage in the tubular body
parts.
[0005] The present disclosure has been made to ad-
dress the above-mentioned problems, and accordingly
it is an object of the present disclosure to provide a heat-
exchanger, a heat-exchanger unit, and a refrigeration-
cycle apparatus that allow for improved pressure resist-
ance of tubes through which refrigerant passes, reduced
weight of heat transfer fins, and easy manufacture.

Solution to Problem

[0006] A heat-exchanger according to an embodiment
of the present disclosure includes a first flat-tube group,
a second flat-tube group, and a fin. The first flat-tube
group includes plural flat tubes each having a pipe axis,
and the flat tubes included in the first flat-tube group are
arranged in such a manner that the pipe axes of the flat
tubes included in the first flat-tube group are arranged in
parallel to each other. One of the flat tubes included in

the first flat-tube group is a first flat tube. The second flat-
tube group is provided adjacent to the first flat-tube group,
the second flat-tube group includes plural flat tubes each
having a pipe axis, and the flat tubes included in the sec-
ond flat-tube group are arranged in such a manner that
the pipe axes of the flat tubes included in the second flat-
tube group are arranged in parallel to each other. One
of the flat tubes included in the second flat-tube group is
a second flat tube. The fin is provided to the first flat-tube
group and the second flat-tube group. The fin includes a
first portion connecting an end of a longitudinal axis of
the first flat tube in a section perpendicular to the pipe
axis of the first flat tube and an end of a longitudinal axis
of the second flat tube in a section perpendicular to the
pipe axis of the second flat tube.
[0007] A heat-exchanger unit according to an embod-
iment of the present disclosure includes the heat-ex-
changer described above.
[0008] A refrigeration-cycle apparatus according to an
embodiment of the present disclosure includes the heat-
exchanger unit described above.

Advantageous Effects of Invention

[0009] According to an embodiment of the present dis-
closure, plural flat-tube groups each including plural flat
tubes are connected by a fin. This configuration makes
it possible to improve the pressure resistance of the tubes
through which refrigerant is passed, and reduce the thick-
ness of the fin to thereby also reduce the weight of the
fin. Furthermore, a heat-exchanger, a heat-exchanger
unit, and a refrigeration-cycle apparatus that have im-
proved heat-exchange performance and are also easy
to manufacture can be provided.

Brief Description of Drawings

[0010]

[Fig. 1] Fig. 1 is a front view of a heat-exchanger
according to Embodiment 1.
[Fig. 2] Fig. 2 is a side view of the heat-exchanger
according to Embodiment 1.
[Fig. 3] Fig. 3 illustrates a refrigeration-cycle appa-
ratus employing the heat-exchanger according to
Embodiment 1.
[Fig. 4] Fig. 4 illustrates a sectional structure of the
heat-exchanger illustrated in Fig. 2.
[Fig. 5] Fig. 5 is a side view of a heat-exchanger
representing a modification of the heat-exchanger
according to Embodiment 1.
[Fig. 6] Fig. 6 illustrates a sectional structure of the
heat-exchanger representing a modification of the
heat-exchanger according to Embodiment 1.
[Fig. 7] Fig. 7 is an enlarged view of a slit as seen in
the x-direction.
[Fig. 8] Fig. 8 illustrates a sectional structure of a
heat-exchanger representing a modification of the
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heat-exchanger according to Embodiment 1.

Description of Embodiments

[0011] An embodiment of a heat-exchanger, and an
embodiment of a heat-exchanger unit will be described
below. It is to be understood that the drawings are only
illustrative of one example, and not intended to limit the
present disclosure. Elements designated by the same
reference signs in the drawings represent the same or
corresponding elements throughout the specification.
Further, in the drawings below, the relative sizes of var-
ious components may differ from the actual relative sizes.

Embodiment 1

[0012] Fig. 1 is a front view of a heat-exchanger 100
according to Embodiment 1. Fig. 2 is a side view of the
heat-exchanger 100 according to Embodiment 1. Fig. 3
illustrates a refrigeration-cycle apparatus 1 employing
the heat-exchanger 100 according to Embodiment 1. The
heat-exchanger 100 illustrated in Figs. 1 and 2 is incor-
porated in the refrigeration-cycle apparatus 1 such as an
air-conditioning apparatus and a refrigerator. As illustrat-
ed in Fig. 3, the refrigeration-cycle apparatus 1 includes
a compressor 3, a four-way valve 4, an outdoor heat-
exchanger 5, an expansion device 6, and an indoor heat-
exchanger 7, which are connected by a refrigerant pipe
90 to form a refrigerant circuit. If, for instance, the refrig-
eration-cycle apparatus 1 is an air-conditioning appara-
tus, refrigerant flows in the refrigerant pipe 90, and the
four-way valve 4 switches the flows of refrigerant to
switch the refrigeration-cycle apparatus 1 to a heating
operation, a refrigeration operation, or a defrost opera-
tion.
[0013] The outdoor heat-exchanger 5 incorporated in
an outdoor unit 8 is provided with a fan 2 disposed close
to the outdoor heat-exchanger 5, and the indoor heat-
exchanger 7 incorporated in an indoor unit 9 is provided
with another fan 2 disposed close to the indoor heat-
exchanger 7. In the outdoor unit 8, the fan 2 sends outside
air to the outdoor heat-exchanger 5 for heat exchange
between the outside air and refrigerant. In the indoor unit
9, the fan 2 sends indoor air to the indoor heat-exchanger
7 for heat exchange between the indoor air and refriger-
ant to thereby condition the temperature of the indoor air.
The heat-exchanger 100 can be used in the refrigeration-
cycle apparatus 1 as the outdoor heat-exchanger 5 in-
corporated in the outdoor unit 8, and as the indoor heat-
exchanger 7 incorporated in the indoor unit 9. The heat-
exchanger 100 is used as a condenser or an evaporator.
Units in which the heat-exchanger 100 is incorporated,
such as the outdoor unit 8 and the indoor unit 9, will be
specifically referred to as heat-exchanger units.
[0014] The heat-exchanger 100 illustrated in Fig. 1 in-
cludes two flat-tube groups 10. Of the two flat-tube groups
10, one will be referred to as first flat-tube group 10a, and
the other will be referred to as second flat-tube group

10b. In the following description, the flat-tube groups 10a
and 10b will be sometimes collectively referred to as flat-
tube group 10. The first flat-tube group 10a and the sec-
ond flat-tube group 10b are arranged in the x-direction.
The flat-tube group 10 includes plural flat tubes 20. The
flat tubes 20 are represented as flat tubes 20a and 20b
illustrated in Figs. 1 and 2. The flat tubes 20 in each flat-
tube group 10 are disposed in the y-direction with their
pipe axes arranged in parallel to each other. In Embod-
iment 1, the pipe axes of the flat tubes 20 are oriented in
the z-direction. In Embodiment 1, the reverse z-direction
coincides with the direction of gravity. Alternatively, how-
ever, the heat-exchanger 100 may be disposed with the
z-axis inclined from the direction of gravity. Each of the
flat tubes 20a of the first flat-tube group 10a is connected
to a lower-end header 50a at a lower end in the direction
of the pipe axis, and connected to an upper-end header
51a at an upper end in the direction of the pipe axis.
Likewise, each of the flat tubes 20b of the second flat-
tube group 10b is connected to a lower-end header 50b
at a lower end in the direction of the pipe axis, and con-
nected to an upper-end header 51b at an upper end in
the direction of the pipe axis. Although the heat-exchang-
er 100 includes two flat-tube groups 10a and 10b in Em-
bodiment 1, the heat-exchanger 100 may include more
than two flat-tube groups 10.
[0015] Fig. 4 illustrates a sectional structure of the
heat-exchanger 100 illustrated in Fig. 2. Fig. 4 represents
a section perpendicular to the pipe axes of the flat tubes
20 included in each of the flat-tube groups 10, and illus-
trates the structure of a section corresponding to a sec-
tion along A-A of Fig. 2. Fig. 4 shows some of the flat
tubes 20 constituting each flat-tube group 10. The flat
tubes 20a of the first flat-tube group 10a, and the flat
tubes 20b of the second flat-tube group 10b are arranged
in such a manner that, in a section perpendicular to the
pipe axes of the flat tubes 20a and 20b, their longitudinal
axes are oriented in the x-direction and their lateral axes
are oriented in the y-direction. The flat tubes 20a of the
first flat-tube group 10a, and the flat tubes 20b of the
second flat-tube group 10b are arranged in a staggered
manner. That is, the second flat tube 20b included in the
second flat-tube group 10b is disposed at a location offset
in the y-direction from an extension of the longitudinal
axis of the first flat tube 20a included in the first flat-tube
group 10a, and when the flat tubes 20a and 20b are
viewed in the x-direction, the second flat tube 20b lies on
an extension of the gap between two first flat tubes 20a
that are adjacent to each other. The first flat tube 20a
and the second flat tube 20b will be sometimes collec-
tively referred to as flat tube 20 hereinafter.
[0016] As illustrated in Fig. 4, a fin 30 is provided to
the first flat tube 20a of the first flat-tube group 10a, and
to the second flat tube 20b of the second flat-tube group
10b. The fin 30 is formed by bending a single plate-like
part. The fin 30 is disposed in such a manner that a plate
face of the fin 30 is positioned along the first flat tube 20a
and the other plate face of the fin 30 is positioned along
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the second flat tube 20b. In Embodiment 1, the pipe axis
of the first flat tube 20a and the pipe axis of the second
flat tube 20b coincide with the direction of gravity, and
thus the fin 30 is disposed with its plate faces extending
in the direction of gravity. The above-mentioned config-
uration of the heat-exchanger 100 ensures that con-
densed water that forms on the fin 30 because of con-
densation when the heat-exchanger 100 is used as an
evaporator, or melted water resulting from defrost oper-
ation performed when frost forms, can be smoothly dis-
charged from the fin 30. This makes it possible to main-
tain high heat-exchange performance of the heat-ex-
changer 100.
[0017] The fin 30 includes a first portion 31, a second
portion 32, a third portion 33, a fourth portion 34, and a
fifth portion 35. The first portion 31 is disposed between
the first flat tube 20a and the second flat tube 20b. The
second portion 32 is joined to the first flat tube 20a. The
third portion 33 is joined to the second flat tube 20b. The
fourth portion 34 is extended in the reverse x-direction
from an end 21a of the first flat tube 20a. The fifth portion
35 is extended in the x-direction from an end 22b of the
second flat tube 20b.
[0018] The fin 30 and the first flat tube 20a are in con-
tact with each other at the second portion 32, and joined
together by brazing or other methods. The second portion
32 is formed by bending the plate-like part into the shape
of a recess that conforms to the shape of a side surface
of the first flat tube 20a. The first flat tube 20a fits in the
recess. The fin 30 and the second flat tube 20b are in
contact with each other at the third portion 33, and joined
together by brazing or other methods. The third portion
33 is also formed by bending the plate-like part into the
shape of a recess that conforms to the shape of a side
surface of the second flat tube 20b. The second flat tube
20b fits in the recess. The recess provided at the second
portion 32 of the fin 30, and the recess provided at the
third portion 33 of the fin 30 are oriented in different di-
rections. The recess provided at the second portion 32
opens in the y-direction, and the recess provided at the
third portion 33 opens in the reverse y-direction. That is,
the first flat tube 20a is attached to a plate face 38, which
is one plate face of the fin 30 oriented in the y-direction,
and the second flat tube 20b is attached to a plate face
39, which is the other plate face of the fin 30 oriented in
the reverse y-direction.
[0019] As illustrated in Fig. 4, the first flat tube 20a and
the second flat tube 20b each fit in a recess provided at
a single fin 30. This arrangement allows the fin 30, the
first flat tube 20a, and the second flat tube 20b to be
handled as an integral component at the time of manu-
facture. That is, prior to joining the two flat tubes 20 to
the lower-end headers 50a and 50b and to the upper-
end headers 51a and 51b, the two flat tubes 20 can be
fit into the corresponding recesses provided at a single
fin 30 to integrate the flat tubes 20 with the fin 30. This
makes it possible to easily determine relative positions
of the two flat tubes 20 prior to the joining process, thus

improving the ease of assembly.
[0020] The fin 30 includes the first portion 31 located
between the first flat-tube group 10a and the second flat-
tube group 10b. The first portion 31 is positioned to con-
nect an end of the recess in which the first flat tube 20a
fits and an end of the recess in which the second flat tube
20b fits. In other words, the first portion 31 is positioned
to connect an end 22a and an end 21b. The end 22a is
an end of the first flat tube 20a located closer to the sec-
ond flat-tube group 10b than is the other end of the first
flat tube 20a, and the end 21b is an end of the second
flat tube 20b located closer to the first flat-tube group 10a
than is the other end of the second flat tube 20b. In Em-
bodiment 1, the first portion 31 is placed with an inclina-
tion with respect to the longitudinal axes of the first and
second flat tubes 20a and 20b.
[0021] As illustrated in Fig. 4, in Embodiment 1, air
flows into the heat-exchanger 100 in the x-direction. Be-
cause of the inclined placement of the first portion 31 of
the fin 30 as described above, air flows in a meandering
manner in the gap between the first flat tube 20a, the
second flat tube 20b, and the fin 30. This results in in-
creased heat-transfer area and consequently improved
heat-transfer performance of the heat-exchanger 100.
As the airflow is deflected at the first portion 31 of the fin
30, incoming air collides with a side wall 23b of the second
flat tube 20b. The collision of air causes disturbances in
the flow of air between the second flat tubes 20b. This
facilitates to equalize the temperatures of air coming into
contact with various parts of the second flat tubes 20b,
thus making the quality of refrigerant flowing in each sec-
ond flat tube 20b uniform. As a result, the heat-exchanger
100 improves in heat-exchange performance.
[0022] The fin 30 includes the fourth portion 34 in the
shape of a flat plate extended from the end 21a, which
is an end of the first flat tube 20a oriented in the reverse
x-direction. That is, the fourth portion 34 is extended from
the end 21a, which is an end of the first flat tube 20a
opposite to the end 22a from which the first portion 31 is
extended. Further, the fin 30 includes the fifth portion 35
in the shape of a flat plate extended from the end 22b,
which is an end of the second flat tube 20b oriented in
the x-direction. That is, the fifth portion 35 is extended
from the end 22b, which is an end of the second flat tube
20b opposite to the end 21b from which the first portion
31 is extended. Because of the presence of the fourth
and fifth portions 34 and 35 in the fin 30, the heat-ex-
changer 100 has increased heat-transfer area and im-
proved heat-transfer performance.
[0023] Fig. 5 is a side view of a heat-exchanger 100a
representing a modification of the heat-exchanger 100
according to Embodiment 1. Fig. 6 illustrates a sectional
structure of the heat-exchanger 100a representing a
modification of the heat-exchanger 100 according to Em-
bodiment 1. Fig. 7 is an enlarged view of a slit 41 as seen
in the x-direction. Fig. 6 illustrates the structure of a sec-
tion corresponding to a section taken along B-B of Fig.
5. The heat-exchanger 100a has the slits 41 provided in
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the fourth portion 34, which is the most windward portion
of the fin 30 and extended from the end 21a of the first
flat tube 20a. The slits 41 are each formed by cutting and
raising a part of the fourth portion 34 in a direction per-
pendicular to the plate face. As illustrated in Fig. 7, the
fourth portion 34, which has a plate-like shape, includes
a parallel portion 45 and a rising portion 44. The parallel
portion 45 is formed by cutting and raising a part of the
fourth portion 34, and positioned substantially in parallel
to the fourth portion 34. The rising portion 44 is a part of
the fourth portion 34 that connects both ends of the par-
allel portion 45 to the plate face of the fourth portion 34.
Providing the parallel portion 45 in parallel to the plate
face of the fourth portion 34 of the fin 30 helps to reduce
the boundary layer of air flowing in parallel to the surface
of the fourth portion 34. This makes it possible to improve
heat-transfer performance while reducing an increase in
the resistance to airflow.
[0024] The heat-exchanger 100a also includes the slits
41 provided in the fifth portion 35, which is the most lee-
ward portion of the fin 30 and extended from the end 21b
of the second flat tube 20b. The slits 41 provided in the
fifth portion 35 are similar in structure to the slits 41 pro-
vided in the fourth portion 34. This helps to reduce the
boundary layer of air flowing in parallel to the surface of
the fifth portion 35, thus making it possible to improve
heat-transfer performance while reducing an increase in
the resistance to airflow.
[0025] Further, the heat-exchanger 100a has louvers
40 provided in the first portion 31 located between the
first flat tube 20a and the second flat tube 20b. The lou-
vers 40 each are a tongue-shaped part that is formed by
cutting and raising a part of the first portion 31 having a
plate-like shape, and is extended in the x-direction in par-
allel to the longitudinal axes of the first and second flat
tubes 20a and 20b. The louver 40 has, at its proximal
portion, an opening that extends through the plate of the
first portion 31. The louver 40 is extended in parallel to
the flow of air passing between the first flat tubes 20a.
Thus, air passes through a hole provided in a part of the
plate of the first portion 31 where the louver 40 is provid-
ed. As a result, a flow of air parallel to the longitudinal
axis of the flat tube 20 can be created also at a location
where the first portion 31 inclined from the first flat tube
20a is provided. Therefore, the presence of the louver
40 makes it possible to improve heat-transfer perform-
ance while reducing an increase in the resistance to air-
flow through the heat-exchanger 100a.
[0026] The heat-exchanger 100, 100a is manufactured
through a process described below. First, the fins 30, the
first flat-tube group 10a, and the second flat-tube group
10b are combined with each other. Each flat tube 20 is
fit into the corresponding recess provided at the fin 30.
With the first flat tube 20a, the second flat tube 20b, and
the fin 30 integrated together, an end in the direction of
the pipe axis of each of the first and second flat tubes
20a and 20b is inserted into the lower-end header 50a
or 50b, or into the upper-end header 51a or 51b. Then,

the fin 30 is pulled from the fourth portion 34 and the fifth
portion 35, which are located at opposite ends in the x-
direction illustrated in Figs. 4 and 6. Thus, the second
portion 32 of the fin 30 is pressed against the first flat
tube 20a, and the third portion 33 of the fin 30 is pressed
against the second flat tube 20b. This ensures more se-
cure contact between the fin 30 and the flat tubes 20,
thus improving the accuracy of mounting of the fin 30 to
the flat tubes 20. With this state maintained, a set of the
flat tubes 20a and a set of the flat tubes 20b are respec-
tively inserted into the lower-end header 50a and the low-
er-end header 50b and into the upper-end header 51a
and the upper-end header 51b. Then, brazing filler metal
is placed at the joints between the flat tubes 20a and 20b
and the respective lower-end headers 50a and 50b, at
the joints between the flat tubes 20a and 20b and the
respective upper-end headers 51a and 51b, and at the
joints between the flat tubes 20a and 20b and the fin 30,
and then the resulting assembly is put into a furnace for
brazing. With the heat-exchanger 100, 100a, use of the
fins 30 allows the first flat-tube group 10a and the second
flat-tube group 10b to be handled integrally, thus allowing
for easy assembly and easy manufacture.
[0027] In Embodiment 1, the first flat tube 20a and the
second flat tube 20b are arranged in a staggered manner
with their longitudinal axes arranged in parallel to each
other, and thus the first portion 31 is positioned with an
inclination from both the first flat tube 20a and the second
flat tube 20b. However, this arrangement is not intended
to be limiting. Although the heat-exchanger 100a includ-
ing both the louvers 40 and the slits 41 has been de-
scribed above as a modification of the heat-exchanger
100 according to Embodiment 1, a heat-exchanger in-
cluding only one of the louvers 40 and the slits 41 may
be used as a modification of the heat-exchanger 100.
[0028] Fig. 8 illustrates a sectional structure of a heat-
exchanger 100b representing a modification of the heat-
exchanger 100 according to Embodiment 1. Fig. 8 illus-
trates the structure of a section corresponding to a sec-
tion taken along A-A of Fig. 2. In the heat-exchanger 100b
according to the modification, the first portion 31 of the
fin 30, the second portion 32 into which the first flat tube
20a fits, and the third portion 33 into which the second
flat tube 20b fits are parallel to each other. The fourth
portion 34, which is the most windward portion of the fin
30, and the fifth portion 35, which is the most leeward
portion of the fin 30, are inclined with respect to the first
portion 31, the second portion 32 into which the first flat
tube 20a fits, and the third portion 33 into which the sec-
ond flat tube 20b fits. Consequently, as air flows into the
heat-exchanger 100 in the x-direction, the air collides with
a side wall 23a of the first flat tube 20a. The collision of
air causes disturbances in the flow of air between the
first flat tubes 20a. This facilitates to equalize the tem-
peratures of air coming into contact with various parts of
the first flat tube 20a, thus making the quality of refrigerant
flowing in each first flat tube 20a uniform. As a result, the
heat-exchanger 100b improves in heat-exchange per-
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formance.
[0029] The heat-exchanger 100, 100a, 100b according
to Embodiment 1 can be used as at least one of the out-
door heat-exchanger 5 and the indoor heat-exchanger 7
of the refrigeration-cycle apparatus 1 illustrated in Fig. 3
to thereby provide the refrigeration-cycle apparatus 1
with enhanced energy efficiency. In this regard, energy
efficiency is defined as follows: "heating energy efficiency
= indoor heat-exchanger (condenser) capacity/total in-
put"; and "cooling energy efficiency = indoor heat-ex-
changer (evaporator) capacity/total input".
[0030] For the heat-exchanger 100, 100a, 100b, the
heat-exchanger unit, and the refrigeration-cycle appara-
tus 1 employing the heat-exchanger unit that have been
described above with reference to Embodiment 1, the
effects of the heat-exchanger 100, 100a, 100b, the heat-
exchanger unit, and the refrigeration-cycle apparatus 1
can be accomplished when a refrigerant such as R410A,
R32, and HF01234yf is used. Further, although the fore-
going description of Embodiment 1 is directed to using
air and refrigerant as exemplary working fluids, the same
effects as mentioned above can be attained also by using
other kinds of gas, liquid, or gas-liquid mixture fluids.
[0031] The respective structures of the heat-exchang-
ers 100, 100a, 100b according to Embodiment 1 can be
combined with each other as appropriate. For example,
one or both of the louvers 40 and the slits 41 of the heat-
exchanger 100a may be used in the heat-exchanger
100b.

Reference Signs List

[0032] 1 refrigeration-cycle apparatus 2 fan 3 com-
pressor 4 four-way valve 5 outdoor heat-exchanger 6 ex-
pansion device 7 indoor heat-exchanger 8 outdoor unit
9 indoor unit 10 flat-tube group 10a (first) flat-tube group
10b (second) flat-tube group 20 flat tube 20a (first) flat
tube 20b (second) flat tube 21a end 21b end 22a end
22b end 23a side wall 23b side wall 30 fin 31 first portion
32 second portion 33 third portion 34 fourth portion 35
fifth portion 38 plate face 39 plate face 40 louver 41 slit
44 rising portion 45 parallel portion 50 lower-end header
50a lower-end header 50b lower-end header 51 upper-
end header 51a upper-end header 51b upper-end header
90 refrigerant pipe 100 heat-exchanger 100a heat-ex-
changer 100b heat-exchanger

Claims

1. A heat-exchanger, comprising:

a first flat-tube group including a plurality of flat
tubes each having a pipe axis, the plurality of
flat tubes included in the first flat-tube group be-
ing arranged in such a manner that the pipe axes
of the plurality of flat tubes included in the first
flat-tube group are arranged in parallel to each

other, one of the plurality of flat tubes included
in the first flat-tube group being a first flat tube;
a second flat-tube group provided adjacent to
the first flat-tube group, the second flat-tube
group including a plurality of flat tubes each hav-
ing a pipe axis, the plurality of flat tubes included
in the second flat-tube group being arranged in
such a manner that the pipe axes of the plurality
of flat tubes included in the second flat-tube
group are arranged in parallel to each other, one
of the plurality of flat tubes included in the second
flat-tube group being a second flat tube; and
a fin provided to the first flat-tube group and the
second flat-tube group,
the fin including a first portion connecting an end
of a longitudinal axis of the first flat tube in a
section perpendicular to the pipe axis of the first
flat tube and an end of a longitudinal axis of the
second flat tube in a section perpendicular to
the pipe axis of the second flat tube.

2. The heat-exchanger of claim 1, wherein the plurality
of flat tubes of the first flat-tube group and the plurality
of flat tubes of the second flat-tube group are ar-
ranged in a staggered manner.

3. The heat-exchanger of claim 1 or 2,
wherein the fin includes
a second portion joined to a side wall of the first flat
tube, and
a third portion joined to a side wall of the second flat
tube,
wherein, at the second portion, one face of a plate
of the fin is joined to the first flat tube, and
wherein, at the third portion, an other face of the plate
is joined to the second flat tube.

4. The heat-exchanger of any one of claims 1 to 3,
wherein the first portion of the fin located between
the first flat-tube group and the second flat-tube
group, which are provided adjacent to each other, is
inclined with respect to the longitudinal axes of the
plurality of flat tubes.

5. The heat-exchanger of claim 4,
wherein the first portion includes
a louver extended from the plate in a direction trans-
verse to the pipe axis, and
an opening provided in the plate at a proximal portion
of the louver, the opening extending through the
plate.

6. The heat-exchanger of claim 5, wherein the louver
is parallel to the longitudinal axes of the plurality of
flat tubes.

7. The heat-exchanger of any one of claims 1 to 6,
wherein the fin includes
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a fourth portion extended from an end of the longi-
tudinal axis of the first flat tube opposite to the end
from which the first portion is extended, and
a fifth portion extended from an end of the longitudi-
nal axis of the second flat tube opposite to the end
from which the first portion is extended, and
wherein at least one of the fourth portion and the fifth
portion includes a slit provided in the plate.

8. A heat-exchanger unit, comprising the heat-ex-
changer of any of claims 1 to 7.

9. A refrigeration-cycle apparatus, comprising the heat-
exchanger unit of claim 8.
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