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Description

TECHNICAL FIELD

[0001] The present disclosure relates to a heat ex-
changer and an air conditioner provided with the heat
exchanger.

BACKGROUND ART

[0002] Conventionally, for example, as described in
Japanese Unexamined Patent Application Publication
No. 2017‑180856, a plate-layered heat exchanger in-
cluding a plurality of fins each formed by joining first
and second plates is known. Each of the plurality of fins
has an internal flow path through which a refrigerant
flows. Heat exchange is performed between air flowing
between the plurality of fins and the refrigerant flowing
inside each of the fins.
[0003] A layered body (fin layered body) of the plurality
of fins insuchaplate-layeredheatexchanger isproduced
by alternately layering first and second plates and then
heating the plates while pressing the plates in a layering
direction. For this purpose, each of the first and second
plates is produced, for example, by press-molding a
metal thin plate (brazing plate) provided with a brazing
material layer on both surfaces.

SUMMARY

[0004] Meanwhile, in the case of a plate-layered heat
exchanger, when the number of layered fins increases,
the fin layered body has a flat plate shape that is long in a
layering direction. Therefore, the fin layered body is
easily deformed in a direction orthogonal to the layering
direction. In particular, in a casewhere thefinhasa lateral
direction and a longitudinal direction, the fin layered body
is easily deformed in the lateral direction. As a result,
when an impact (external force) is applied to the fin
layered body in the lateral direction and/or the longitu-
dinal direction (for example, when the heat exchanger
alone is dropped during conveyance, or a product is
dropped in a state where the heat exchanger is mounted
on the product), the fin layered body is deformed. When
the fin layered body is deformed, the fin layered body
collides with other components around the fin layered
body, for example, a fan, and at least one of the fan and
the fin layered body may be damaged. Furthermore,
when the impact applied to the fin layered body is large,
there is a possibility that the fin layered body is plastically
deformed and does not return to the original shape.
[0005] Therefore, an object of the present disclosure is
to improve rigidity of a fin layeredbody formedby layering
a plurality of fins in a plate-layered heat exchanger
[0006] In order to solve the above problem, according
to one aspect of the present disclosure,
provided is a heat exchanger including:

a plurality of fins each including an internal flow path
through which a first fluid flows, the plurality of fins
being layered to form a fin layered body with a gap
through which a second fluid passes;
first and second end plates respectively attached to
both ends of the fin layered body in a layering direc-
tion; and
a reinforcement member supported by the first and
secondend plates and surrounding an end portion of
the fin layered body as viewed in the layering direc-
tion.

[0007] Furthermore, according toanother aspect of the
present disclosure, provided is an air conditioner includ-
ing:

a compressor that delivers a refrigerant;
a heat exchanger through which a refrigerant flows;
and
a fan that generates a flow of air passing through the
heat exchanger,
in which the heat exchanger includes:

a plurality of fins each including an internal flow
path through which a refrigerant flows, the plur-
ality of fins being layered to form a fin layered
body with a gap through which air passes;
first and second end plates respectively at-
tached to both ends of the fin layered body in
a layering direction; and
a reinforcement member surrounding an end
portion of the fin layered body as viewed in
the layering direction.

[0008] According to the present disclosure, in a plate-
layered heat exchanger, rigidity of a fin layered body
formed by layering a plurality of fins can be improved.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a schematic diagram of an air conditioner
according to a first embodiment of the present dis-
closure;
Fig. 2 is a schematic cross-sectional view of an in-
door unit in the air conditioner;
Fig. 3 is a perspective view of a heat exchanger;
Fig. 4 is an exploded perspective view of the heat
exchanger;
Fig. 5 is a perspective view of a reinforcement mem-
ber;
Fig. 6 is a cross-sectional view of the reinforcement
member taken along line A-A in Fig. 5;
Fig. 7A is a perspective viewof the heat exchanger in
astateofbeingdeformed ina longitudinal directionof
a fin;
Fig. 7B is a perspective viewof the heat exchanger in
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a state of being deformed in a lateral direction of the
fin;
Fig. 8 is a perspective view of a reinforcement mem-
ber in a heat exchanger according to a second
embodiment of the present disclosure; and
Fig. 9 is a perspective view of a reinforcement mem-
ber in a heat exchanger according to a third embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0010] Aheatexchangeraccording tooneaspectof the
present disclosure includes: a plurality of fins each in-
cluding an internal flow path through which a first fluid
flows, the plurality of fins being layered to form a fin
layered body with a gap through which a second fluid
passes; first andsecondendplates respectivelyattached
to both ends of the fin layered body in a layering direction;
and a reinforcement member supported by the first and
second end plates and surrounding an end portion of the
fin layered body as viewed in the layering direction.
[0011] According to such an aspect, in a plate-layered
heat exchanger, the rigidity of the fin layeredbody formed
by layering the plurality of fins can be improved.
[0012] For example, the reinforcement member may
surround one end portion of the fin layered body in a first
direction that is a longitudinal direction of the fins as
viewed in the layering direction.
[0013] For example, the reinforcement member may
include: a main body extending in the layering direction
and facing each of the plurality of fins in the fin layered
body in the first direction; a first side wall portion that
extends in the first direction from one end of the main
body in a second direction that is a lateral direction of the
fins, is disposed on one side in the second direction with
respect to the fin layered body, and faces the fins; and a
second side wall portion that extends in the first direction
from another end of the main body in the second direc-
tion, is disposed on another side in the second direction
with respect to the fin layered body, and faces the fins.
[0014] For example, one of the first side wall portion
and the second side wall portion may face each of the
plurality of fins in the fin layered body in the second
direction, and another of the first side wall portion and
the second side wall portion may face a part of the
plurality of fins in the fin layered body in the second
direction.
[0015] For example, both the first side wall portion and
the second side wall portion may extend in the layering
direction so as to face each of the plurality of fins in the fin
layered body in the second direction.
[0016] For example, the main body of the reinforce-
ment member may include a through hole.
[0017] An air conditioner according to another aspect
of the present disclosure includes: a compressor that
delivers a refrigerant; a heat exchanger through which
a refrigerant flows; and a fan that generates a flow of air
passing through the heat exchanger, in which the heat

exchanger includes: a plurality of fins each including an
internal flow path through which a refrigerant flows, the
plurality of fins being layered to form a fin layered body
with a gap throughwhich air passes; first and second end
plates respectively attached to both ends of the fin
layered body in a layering direction; and a reinforcement
member surrounding an end portion of the fin layered
body as viewed in the layering direction.
[0018] According to such another aspect, in a plate-
layered heat exchanger mounted on the air conditioner,
the rigidity of the fin layered body formed by layering the
plurality of fins can be improved.
[0019] Hereinafter, embodiments of the present dis-
closure will be described with reference to the drawings.

(First Embodiment)

[0020] Fig. 1 is a schematic diagram of an air condi-
tioner according to an embodiment of the present dis-
closure. Furthermore, Fig. 2 is a schematic cross-sec-
tional view of an indoor unit in the air conditioner.
[0021] As illustrated in Fig. 1, an air conditioner 10
according to the present first embodiment includes an
indoor unit 12 disposed in a room and an outdoor unit 14
disposed outside the room.
[0022] As illustrated in Figs. 1 and 2, the indoor unit 12
includesacasing16 installed ina room,aheatexchanger
18 that is disposed in the casing 16 and exchanges heat
with indoor air, and a cross flow fan 20 that generates a
flowof indoor air so that the indoor air passes through the
heat exchanger 18. The casing 16 is formed with an
intake port 16a that opens upward, an intake port 16b
that opens forward, and a blowout port 16c that faces
obliquely downward. When the cross flow fan 20 rotates,
indoor air flows into the casing16 through the intakeports
16a, 16b andpasses through theheat exchanger 18. The
air havingpassed through theheatexchanger18 isblown
out of the casing 16 through the blowout port 16c. Note
that a drain pan 22 for storing moisture in the air con-
densed on a surface of the heat exchanger 18 is provided
below the heat exchanger 18.
[0023] As illustrated in Fig. 1, the outdoor unit 14 is
mounted with a heat exchanger 24 that exchanges heat
with outdoor air, an axial fan 26 that generates a flow of
outdoor air so that the outdoor air passes through the
heat exchanger 24, and a compressor 28 that delivers a
refrigerant (first fluid) passing through the heat exchan-
gers 18, 24. The heat exchanger 18, the heat exchanger
24, and the compressor 28 are connected via a refriger-
ant pipe 30. An expansion valve 32 that decompresses
the refrigerant and a four-way valve 34 that changes a
flow direction of the refrigerant are disposed on the re-
frigerant pipe 30.
[0024] During a cooling operation, the refrigerant is
delivered from the compressor 28, sequentially passes
through the four-way valve 34, the heat exchanger 24 of
the outdoor unit 14, the expansion valve 32, and the heat
exchanger 18 of the indoor unit 12, and returns to the
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compressor 28. During a heating operation, the refriger-
ant is delivered from the compressor 28, sequentially
passes through the four-way valve 34, the heat exchan-
ger 18 of the indoor unit 12, the expansion valve 32, and
the heat exchanger 24 of the outdoor unit 14, and returns
to the compressor 28. The flow of the refrigerant during
thecoolingoperationand theflowof the refrigerantduring
the heating operation are switched by the four-way valve
34.Note that, during thecoolingoperation,waterdroplets
generated by dew condensation of indoor air on the
surface of the heat exchanger 18 flow along the surface
of the heat exchanger 18 and drop into the drain pan 22.
[0025] Fig. 3 is a perspective view of the heat exchan-
ger according to the embodiment of the present disclo-
sure.Furthermore,Fig. 4 is anexplodedperspectiveview
of the heat exchanger. Note that an X-Y-Z orthogonal
coordinate system illustrated in the drawings is for facil-
itating understanding of the embodiment, and does not
limit the embodiment. An X-axis direction indicates a
lateral direction of a fin constituting a fin layered body
in the heat exchanger, a Y-axis direction indicates a
longitudinal direction of the fin, and a Z-axis direction
indicates a thickness direction of the fin and a layering
direction of the fin. Furthermore, in the drawings, a white
arrow indicates a flow direction of air A (a second fluid)
flowing into the heat exchanger 18. In the case of the
present first embodiment, the air A passing through the
heat exchanger 18 flows in the X-axis direction.
[0026] As illustrated in Figs. 3 and 4, the heat exchan-
ger 18 includes a fin layered body 40. First and second
end plates 42, 44 are attached to both ends of the fin
layered body 40 in the layering direction, respectively.
The first end plate 42 is provided with an inflow-side
connection pipe 42a that is connected to a refrigerant
pipe 30 and through which the refrigerant flows, and an
outflow-side connection pipe 42b that is connected to the
refrigerant pipe 30 and through which the refrigerant
flows.
[0027] As illustrated in Fig. 4, the fin layered body 40 is
formed by layering a plurality of fins 46 having a sub-
stantially rectangular shape in the thickness direction (Z-
axis direction). By layering a large number of fins 46, the
heat exchanger 18 has a flat plate shape elongated in the
layering direction of the fins 46 as illustrated in Fig. 3.
Note that, in the case of the present first embodiment, the
plurality of fins 46 are layered in the left-right direction of
indoor unit 12.
[0028] As illustrated in Fig. 4, an internal flow path 46a
through which the refrigerant flows is provided inside
each of the plurality of fins 46. In the case of the present
first embodiment, each of the plurality of fins 46 is formed
by joining a first plate 48 and a second plate 50 to each
other in the layering direction (Z-axis direction) of the fin
layered body 40. The internal flow path 46a is formed
between the first plate 48 and the second plate 50.
[0029] For example, the first plate 48 and the second
plate 50 are produced by processing, for example, press-
ing a metal thin plate, a so-called brazing plate, in which

brazing material layers are provided on both surfaces.
Thebrazingplate is produced, for example, by formingan
aluminum-siliconalloy layer asabrazingmaterial onboth
surfaces of a thin plate produced froman aluminumalloy.
The first plate 48 and the second plate 50 are joined by
the brazing material layer being melted once by heating
and solidified again.
[0030] By joining the first plate 48 and the second plate
50 to each other, the internal flow path 46a throughwhich
the refrigerant flows is formed therebetween. In the case
of the present first embodiment, a recess is formed on an
inner surface of the first plate 48 facing the second plate
50. The second plate 50 covers the recess to form the
internal flow path 46a.
[0031] Furthermore, the internal flow paths 46a com-
municate with the insides of tubular headers 46b, 46c
provided at both ends in the longitudinal direction (Y-axis
direction) of the fins 46. That is, the internal flow path 46a
is provided at the center portion of the fin 46 in the long-
itudinal direction, and both ends thereof communicate
with the insides of the headers 46b, 46c. Furthermore,
each of these headers 46b, 46c is formed by joining a
cylindrical portion formed in the first plate 48 and a
cylindrical portion formed in the second plate 50.
[0032] The headers 46b of the plurality of fins 46 are
coupled and joined to constitute an inflow-side manifold.
The inflow-side manifold is connected to the inflow-side
connection pipe 42a of the first end plate 42. As a result,
the refrigerant that has passed through the inflow-side
connection pipe 42a flows into the internal flowpaths 46a
of the respective fins 46.
[0033] Furthermore, the headers 46c of the plurality of
fins 46 are coupled and joined to constitute an outflow-
side manifold. The outflow-side manifold is connected to
the outflow-side connection pipe 42b of the first end plate
42. As a result, the refrigerant flowing out of the internal
flowpaths 46aof the fins 46 flows toward theoutflow-side
connection pipe 42b.
[0034] Each of the plurality of fins 46 is layered with a
gap between them. Specifically, the gap between two
adjacent fins 46 is formed by joining the header 46b of
one fin 46 to the header 46b of the other fin 46 and joining
the header 46c of one fin 46 to the header 46c of the other
fin 46. The air A flows through this gap.
[0035] According to such the heat exchanger 18, heat
exchange is performed between the refrigerant flowing
through the internal flow path 46a of each of the fins 46
and the air A flowing through the gap between the fins 46.
[0036] Furthermore, in the present first embodiment,
as illustrated in Fig. 3, heat exchanger 18 includes a
reinforcement member 52.
[0037] Fig. 5 is a perspective view of the reinforcement
member. Furthermore, Fig. 6 is a cross-sectional view of
the reinforcement member taken along line A-A in Fig. 5.
[0038] As illustrated in Fig. 5, the reinforcement mem-
ber 52 is amember that suppressesdeformation of the fin
layered body 40 by being attached to the fin layered body
40.Here, thedeformationof thefin layeredbody40will be
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described.
[0039] Fig. 7A is a perspective view of the heat ex-
changer in a state of being deformed in the longitudinal
direction of the fin. Furthermore, Fig. 7B is a perspective
viewof the heat exchanger in a state of being deformed in
the lateral direction of the fin.
[0040] Furthermore, as described above, and as illu-
strated in Fig. 3, the heat exchanger 18, that is, the fin
layered body 40 is a structural body having a flat plate
shape elongated in the layering direction (Z-axis direc-
tion) of the fins 46 and having a gap between the fins 46.
Therefore, as illustrated in Fig. 7A, when an external
force F1 acts in the longitudinal direction (Y-axis direc-
tion) of thefin46, thefin layeredbody40 iseasily bent and
deformed in the longitudinal direction of the fin 46.
Furthermore, as illustrated in Fig. 7B, when an external
force F2 acts in the lateral direction (X-axis direction) of
the fin 46, the fin layered body 40 is easily bent and
deformed in the lateral direction of the fin 46. Such ex-
ternal forcesF1andF2aregenerated, for example,when
the heat exchanger 18 falls during conveyance. As a
matter of course, when such external forces F1 and F2
increase, the fin layered body 40 may be plastically
deformed and cannot return to the original shape.
[0041] In order to suppress the deformation of the fin
layered body 40 due to such external forces F1 and F2,
that is, in order to improve rigidity of the fin layered body
40, the reinforcement member 52 is provided in the heat
exchanger 18.
[0042] As illustrated in Figs. 5 and 6, in the case of the
present first embodiment, the reinforcement member 52
is produced by pressing a thinmetal plate, for example, a
stainless steel thin plate. The reinforcement member 52
is a member that is long in the layering direction (Z-axis
direction) of the fin 46. Furthermore, the reinforcement
member 52 has a "U" shape as viewed in the layering
direction, andsurroundsoneendportionof thefin layered
body 40 in the longitudinal direction (Y-axis direction) of
the fin 46. That is, as viewed in the layering direction, the
reinforcement member 52 surrounds three sides of the
one end portion of the fin layered body 40 except for a
direction from the one end portion toward the other end
portion of the fin layered body 40.
[0043] In the case of the present first embodiment, the
reinforcement member includes a band-shaped main
body 52a extending in the layering direction (Z-axis di-
rection) of thefin46, afirst sidewall portion52bextending
in the longitudinal direction (Y-axis direction) of the fin 46
from one end in the lateral direction (X-axis direction) of
the fin 46 in the main body 52a, and a second side wall
portion 52c extending in the longitudinal direction of the
fin46 from theotherend in the lateral directionof thefin46
in the main body 52a.
[0044] In the case of the present first embodiment, the
main body 52a of the reinforcement member 52 extends
in the layering direction (Z-axis direction) of the fin 46
from thefirst endplate42 toward thesecondendplate44,
and is in contact with each of the plurality of fins 46 in the

fin layered body 40 while facing each other in the long-
itudinal direction (Y-axis direction) of the fins 46. Further-
more, in the case of the present first embodiment, a size
of the main body 52a of the reinforcement member 52 in
the lateral direction (X-axis direction) of the fin 46 is
smaller than a size of the fin 46 in the lateral direction
although the reason will be described later.
[0045] In the case of the present first embodiment,
similarly to the main body 52a, the first side wall portion
52b of the reinforcement member 52 extends in the
layering direction (Z-axis direction) of the fins 46 from
the first end plate 42 toward the second end plate 44, and
is in contact with each of the plurality of fins 46 in the fin
layered body 40 while facing each other in the lateral
direction (X-axis direction) of the fins 46. Furthermore,
the first side wall portion 52b is disposed on one side in
the lateral direction of the fin 46 with respect to the fin
layered body 40, that is, on a downstream side in the flow
direction of the air A in the case of the present first
embodiment, and faces each of the plurality of fins 46.
[0046] Moreover, in the case of the present first embo-
diment, the first side wall portion 52b extends so as to be
substantially orthogonal to themain body 52a.Moreover,
an extending length of the first side wall portion 52b from
themain body 52a is set to a length that does not interfere
with the flow of the air A flowing in the lateral direction (X-
axis direction) along a central portion (that is, a portion
provided with the internal flow path 46a) in the long-
itudinal direction (Y-axis direction) of each of the fins
46. For example, the first side wall portion 52b extends
from the main body 52a so as not to overlap the internal
flow path 46a as viewed in the lateral direction of the fin
46.
[0047] Note that, in the case of the present first embo-
diment, the reinforcementmember 52 is supportedby the
first and second end plates 42, 44 via the first side wall
portion 52b. Specifically, a first attachment portion 52d
attached to the first end plate 42 and a second attach-
ment portion 52e attached to the second end plate 44 are
provided at both ends of the first side wall portion 52b in
the layering direction (Z-axis direction) of the fins 46. The
first and secondattachment portions 52d, 52eare fixed to
the first and second end plates 42, 44, for example, via
screws or the like. Accordingly, the reinforcement mem-
ber 52 is not fixed to the plurality of fins 46 in the heat
exchanger 18.
[0048] In the case of the present first embodiment, the
second side wall portion 52c of the reinforcement mem-
ber 52 extends in the layering direction (Z-axis direction)
of the fins 46 similarly to the first sidewall portion 52b, but
the extending length thereof is short. That is, the second
side wall portion 52c faces and is in contact with a part of
the fin 46 in the fin layered body 40 in the lateral direction
(X-axis direction) of the fin 46. Furthermore, the second
side wall portion 52c is disposed on the other side in the
lateral direction of the fin 46with respect to the fin layered
body 40, that is, on the upstream side in the flowdirection
of the air A in the case of the present first embodiment,
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and faces a part of the fin 46.
[0049] Moreover, in the case of the present first embo-
diment, the second sidewall portion 52c extends so as to
be substantially orthogonal to the main body 52a. More-
over, an extension length of the second side wall portion
52c from themainbody52a is set to a length that doesnot
interfere with the flow of the air A flowing in the lateral
direction (X-axis direction) along a central portion (that is,
a portion provided with the internal flow path 46a) in the
longitudinal direction (Y-axis direction) of each of the fins
46. For example, the second side wall portion 52c ex-
tends from the main body 52a so as not to overlap the
internal flow path 46a as viewed in the lateral direction of
the fin 46.
[0050] Moreover, in the case of the present first embo-
diment, the second side wall portion 52c faces the first
side wall portion 52b at an interval in the lateral direction
(X-axis direction) of the fin 46. That is, one end of the fin
46 in the fin layered body 40 in the longitudinal direction
(Y-axis direction) is disposed between the first side wall
portion 52b and the second side wall portion 52c. As a
result, as viewed in the layering direction (Z-axis direc-
tion) of the fins 46, one end of the fin layered body 40 is
surrounded by the main body 52a, the first side wall
portion 52b, and the second side wall portion 52c of
the reinforcement member 52.
[0051] According to such a reinforcement member 52,
in a case where the external force F1 acts on the fin
layered body 40 in the longitudinal direction (Y-axis direc-
tion) of the fin 46 as illustrated in Fig. 7A, the main body
52a of the reinforcement member 52 suppresses deflec-
tion deformation in the longitudinal direction of the fin
layered body 40, that is, partial displacement in the long-
itudinal direction (particularly, displacement in the long-
itudinal direction of the central portion in the longitudinal
direction).
[0052] Furthermore, as illustrated in Fig. 7B, in a case
where the external force F2 acts on the fin layered body
40 in the lateral direction (X-axis direction) of the fin 46,
the first and second side wall portions 52b, 52c of the
reinforcement member 52 suppress deflection deforma-
tion in the lateral direction of the fin layered body 40, that
is, partial displacement in the lateral direction (particu-
larly, displacement in the lateral direction of the central
portion in the longitudinal direction (Y-axis direction)).
[0053] Furthermore, the reinforcement member 52 of
the present first embodiment is suitable for being at-
tached to the end portions located on the lower side of
the longitudinal direction (Y-axis direction) of the fin 46 in
both end portions of the heat exchanger 18 (fin layered
body 40).
[0054] Morespecifically, as illustrated inFig. 2, theheat
exchanger 18 is disposed above the drain pan 22.
Furthermore, the heat exchanger 18 is disposed in the
indoor unit 12 with the longitudinal direction of the fin 46
substantially aligned with the vertical direction of the
indoor unit 12. At this time, when the reinforcement
member is attached to the end portions of the heat ex-

changer 18 located on the lower side, moisture in the air
condensed on the surfaces of the plurality of fins 46 may
remain in the reinforcement member 52 and may not
move to the drain pan 22.
[0055] Asa countermeasure, in the case of the present
first embodiment, a size of the main body 52a of the
reinforcement member 52 in the lateral direction (X-axis
direction) of the fin 46 is smaller than a size in the lateral
directionof thefin46.Thus,moisture in theair condensed
on the surface of the fin 46 can move to the drain pan 22
through the lower portion of the fin 46 that is not covered
with the main body 52a of the reinforcement member 52.
[0056] Note that, as illustrated in Figs. 7A and 7B, the
external forces F1, F2 also act on the reinforcement
member 52 via the fin layered body 40. The reinforce-
ment member 52 has an L-shaped structure so as not to
be deformed by the external forces F1, F2. That is, the
main body 52a and the first side wall portion 52b extend
over the entire area in the layering direction (Z-axis
direction) of the fin 46 while being orthogonal to each
other, so that the reinforcement member 52 has high
rigidity.
[0057] According to the present first embodiment as
described above, in the plate-layeredheat exchanger 18,
the rigidity of the fin layered body 40 formed by layering
the plurality of fins 46 can be improved.

(Second Embodiment)

[0058] A difference between the heat exchanger ac-
cording to the present second embodiment and the heat
exchanger according to the first embodiment is a rein-
forcement member. Therefore, the present second em-
bodimentwill be described focusingon the reinforcement
member.
[0059] Fig. 8 is a perspective view of a reinforcement
member in a heat exchanger according to the second
embodiment of the present disclosure.
[0060] As illustrated in Fig. 8, a reinforcement member
152 in a heat exchanger 118 according to the present
second embodiment is a member elongated in the layer-
ing direction (Z-axis direction) of a fin 46 similarly to the
reinforcement member 52 of the first embodiment de-
scribed above. Furthermore, the reinforcement member
152 has a "U" shape as viewed in the layering direction,
and surrounds one end portion of a fin layered body 40 in
the longitudinal direction (Y-axis direction) of the fin 46.
[0061] The reinforcementmember 152 includes a belt-
shaped main body 152a extending in the layering direc-
tion (Z-axis direction) of the fin 46, a first side wall portion
152b extending in the longitudinal direction (Y-axis direc-
tion) of the fin 46 from one end of the main body 152a in
the lateral direction (X-axis direction) of the fin 46, and a
second side wall portion 152c extending in the longitu-
dinal direction of the fin 46 from the other end of themain
body 152a in the lateral direction of the fin 46.
[0062] In the case of the present second embodiment,
the main body 152a of the reinforcement member 152
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extends in the layering direction (Z-axis direction) of the
fin 46 from a first end plate 42 toward a second end plate
44, and is in contactwith eachof aplurality of the fins46 in
the fin layered body 40 while facing each other in the
longitudinal direction (Y-axis direction) of the fins 46.
Furthermore, in the case of the present second embodi-
ment, a size of the main body 152a of the reinforcement
member 152 in the lateral direction (X-axis direction) of
the fin 46 is substantially equal to a size of the fin 46 in the
lateral direction.
[0063] In the case of the present second embodiment,
both the first and second side wall portions 152b, 152c
extend in the layering direction (Z-axis direction) of the fin
46 from the first end plate 42 toward the second end plate
44, similarly to the main body 152a. As a result, both the
first and second side wall portions 152b, 152c face and
are in contact with each of the plurality of fins 46 in the fin
layered body 40 in the lateral direction (X-axis direction)
of thefin46.That is, thefirst andsecondsidewall portions
152b, 152c face each other over the entire layering
direction. As a result, as viewed in the layering direction
(Z-axis direction) of the fin 46, one end of the fin layered
body 40 is surrounded by the main body 152a, the first
side wall portion 152b, and the second side wall portion
152c of the reinforcement member 152.
[0064] According to the present second embodiment
as described above, similarly to the first embodiment
described above, in the plate-layered heat exchanger
118, the rigidity of the fin layered body 40 formed by
layering the plurality of fins 46 can be improved.
[0065] Note that, considering that moisture in the air
condensed on the surfaces of the fins 46moves to a drain
pan 22, the reinforcement member 152 of the present
second embodiment is suitable for being attached to the
end portions located on the upper side at both end por-
tions of the heat exchanger 118 (fin layered body 40) in
the longitudinal direction (Y-axis direction) of the fins 46.

(Third Embodiment)

[0066] Adifference between a heat exchanger accord-
ing to the present third embodiment and the heat ex-
changer according to the first embodiment is a reinforce-
ment member. Furthermore, a reinforcement member
according to the present third embodiment is an improve-
ment of the reinforcement member according to the
second embodiment. Therefore, the present third embo-
diment will be described focusing on this reinforcement
member.
[0067] Fig. 9 is a perspective view of a reinforcement
member in a heat exchanger according to the third em-
bodiment of the present disclosure.
[0068] As illustrated in Fig. 9, a reinforcement member
252 in a heat exchanger 218 according to the present
third embodiment is a member elongated in the layering
direction (Z-axis direction) of a fin 46 similarly to the
reinforcement member 52 of the first embodiment de-
scribed above. Furthermore, the reinforcement member

252 has a "U" shape as viewed in the layering direction,
and surrounds one end portion of a fin layered body 40 in
the longitudinal direction (Y-axis direction) of the fin 46.
[0069] The reinforcementmember 252 includes a belt-
shaped main body 252a extending in the layering direc-
tion (Z-axis direction) of the fin 46, a first side wall portion
252b extending in the longitudinal direction (Y-axis direc-
tion) of the fin 46 from one end of the main body 252a in
the lateral direction (X-axis direction) of the fin 46, and a
second side wall portion 252c extending in the longitu-
dinal direction of the fin 46 from the other end of themain
body 252a in the lateral direction of the fin 46.
[0070] In the case of the present third embodiment, the
main body 252a of the reinforcement member 252 ex-
tends in the layering direction (Z-axis direction) of the fin
46 from a first end plate 42 toward a second end plate 44,
and is in contactwith eachof aplurality of the fins46 in the
fin layered body 40 while facing each other in the long-
itudinal direction (Y-axis direction) of the fins 46. Further-
more, in the case of the present third embodiment, a size
of the main body 252a of the reinforcement member 252
in the lateral direction (X-axis direction) of the fin 46 is
substantially equal to a size of the fin 46 in the lateral
direction.
[0071] In the case of the present third embodiment,
both the first and second side wall portions 252b, 252c
extend in the layering direction (Z-axis direction) of the fin
46 from the first end plate 42 toward the second end plate
44, similarly to the main body 252a. As a result, both the
first and second side wall portions 252b, 252c face and
are in contact with each of the plurality of fins 46 in the fin
layered body 40 in the lateral direction (X-axis direction)
of thefin46.That is, thefirst andsecondsidewall portions
252b, 252c face each other over the entire layering
direction. As a result, as viewed in the layering direction
(Z-axis direction) of the fin 46, one end of the fin layered
body 40 is surrounded by the main body 252a, the first
side wall portion 252b, and the second side wall portion
252c of the reinforcement member 252.
[0072] Furthermore, in the case of the present third
embodiment, a plurality of throughholes252dare formed
in the main body 252a of the reinforcement member 252
in consideration of movement of moisture in the air con-
densed on the surface of the fin 46 to a drain pan 22. As a
result,moisture in the air condensed on the surface of the
fin46 canpass through the throughholes 252dandmove
to the drain pan 22.
[0073] According to the present third embodiment as
described above, similarly to the first embodiment de-
scribed above, in the plate-layered heat exchanger 218,
the rigidity of the fin layered body 40 formed by layering
the plurality of fins 46 can be improved.
[0074] Although the present disclosure has been de-
scribed above with reference to the above-described
embodiments, the present disclosure is not limited to
the above-described embodiments.
[0075] For example, in the case of the above-de-
scribed the first embodiment to the third embodiment,
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as illustrated in Figs. 3, 8, and 9, the reinforcement
members 52, 152, 252 are attached only to one end
portion of the fin layered body 40 in the longitudinal
direction (Y-axis direction) of the fin 46. However, the
embodiment of thepresent disclosure is not limited there-
to. The reinforcement members may be attached to both
end portions of the fin layered body 40 in the longitudinal
direction (Y-axis direction) of the fin 46. At this time, the
reinforcementmember attached to oneendportion of the
fin layered body 40 and the reinforcement member at-
tached to the other end portion may be different. For
example, the reinforcement member 152 according to
the second embodiment may be attached to one end
portion of the fin layered body 40 located on the upper
side, and the reinforcement member 52 according to the
first embodiment or the reinforcement member 252 ac-
cording to the third embodiment may be attached to the
other end portion.
[0076] Furthermore, in the case of the above-de-
scribed first embodiment, as illustrated in Figs. 3 and
5, the reinforcementmember 52 is attached to one end of
the fin layeredbody40 in the longitudinal direction (Y-axis
direction) of the fin 46. However, the embodiment of the
present disclosure is not limited thereto. As long as the
flow of air flowing in the gap between the fins 46 is not
disturbed, the reinforcementmembermay be attached to
one end of the fin layered body 40 in the lateral direction
(X-axis direction) of the fin 46. In this case, for example,
the reinforcement member 52 is provided with a plurality
of through holes through which air passes.
[0077] Furthermore, in the case of the above-de-
scribed the first embodiment to the third embodiment,
the first side wall portions 52b, 152b, 252b and the
second side wall portions 52c, 152c, 252c at least par-
tially face each other in the lateral direction (X-axis direc-
tion) of the fin 46. However, the embodiment of the
present disclosure is not limited thereto. In the reinforce-
ment member, the first side wall portion and the second
side wall portion may not face each other. For example,
the first side wall portionmay be provided at the center in
the layering direction (Z-axis direction), and the second
side wall portion may be provided outside in the layering
direction. However, in consideration of the bending stiff-
nessof the reinforcementmember, it is preferable that the
first side wall portion and the second side wall portion at
least partially face each other.
[0078] Moreover, the heat exchanger according to the
first embodiment described above is provided in an air
conditioner that performs indoor air conditioning. How-
ever, the embodiment of the present disclosure is not
limited thereto. The heat exchanger according to the
embodiment of the present disclosure can be used in a
device that needs to perform heat exchange between a
first fluid and a second fluid.
[0079] That is, in a broad sense, a heat exchanger
according to an embodiment of the present disclosure
includes: a plurality of fins each including an internal flow
path through which a first fluid flows, the plurality of fins

being layered to form a fin layered body with a gap
through which a second fluid passes; first and second
end plates respectively attached to both ends of the fin
layered body in a layering direction; and a reinforcement
member supportedby thefirst andsecondendplatesand
surrounding an end portion of the fin layered body as
viewed in the layering direction.
[0080] The present disclosure is applicable not only to
a heat exchanger that performs heat exchange between
a refrigerant and air but also between a first fluid and a
second fluid.

Claims

1. A heat exchanger comprising:

a plurality of fins each including an internal flow
path throughwhich a first fluid flows, the plurality
of fins being layered to form a fin layered body
with a gap through which a second fluid passes;
first and second end plates respectively at-
tached to both ends of the fin layered body in
a layering direction; and
a reinforcement member supported by the first
and second end plates and surrounding an end
portion of the fin layered body as viewed in the
layering direction.

2. The heat exchanger according to claim 1, wherein
the reinforcement member surrounds one end por-
tion of the fin layered body in a first direction that is a
longitudinal direction of the fins as viewed in the
layering direction.

3. The heat exchanger according to claim 2, wherein
the reinforcement member includes:

a main body extending in the layering direction
and facing each of the plurality of fins in the fin
layered body in the first direction;
a first side wall portion that extends in the first
direction from one end of the main body in a
second direction that is a lateral direction of the
fins, is disposed on one side in the second
direction with respect to the fin layered body,
and faces the fins; and
asecondsidewall portion thatextends in thefirst
direction from another end of the main body in
the second direction, is disposed on another
side in the second direction with respect to the
fin layered body, and faces the fins.

4. The heat exchanger according to claim 3, wherein

one of the first side wall portion and the second
sidewall portion faceseachof theplurality of fins
in the fin layered body in the second direction,
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and
another of the first side wall portion and the
second side wall portion faces a part of the
plurality of fins in the fin layered body in the
second direction.

5. The heat exchanger according to claim 3, wherein
both the first side wall portion and the second side
wall portion extend in the layering direction so as to
faceeachof theplurality of fins in the fin layeredbody
in the second direction.

6. The heat exchanger according to claim 3, wherein
themain bodyof the reinforcementmember includes
a through hole.

7. An air conditioner comprising:

a compressor that delivers a refrigerant;
a heat exchanger through which a refrigerant
flows; and
a fan that generates a flowof air passing through
the heat exchanger,
wherein the heat exchanger includes:

a plurality of fins each including an internal
flow path through which a refrigerant flows,
theplurality of finsbeing layered to formafin
layered body with a gap through which air
passes;
first and second end plates respectively
attached tobothendsof the fin layeredbody
in a layering direction; and
a reinforcement member surrounding an
end portion of the fin layered body as
viewed in the layering direction.
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