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(54) PLATE-FIN HEAT EXCHANGER AND REFRIGERATION SYSTEM USING SAME

(57) A plate-fin heat exchanger according to the
present disclosure is obtained by layering a plurality of
plate fins (2a). Each of plate fins (2a) includes first header
region (11a), second header region (11b), and flow chan-
nel region (12), wherein first and second header regions
(11a, 11b) are each constituted by two joined plates (16a,
16b) each having a header flow channel opening, flow
channel region (12) is constituted by single flow channel
plate (18) in which heat transfer flow channel (8) is inte-
grally formed, and first and second header regions (11a,
11b) are integrally joined to flow channel region (12).
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Description

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to a plate-fin heat
exchanger and a refrigeration system using the plate-fin
heat exchanger.

2. Description of the Related Art

[0002] PTL 1 discloses a plate-fin heat exchanger. The
plate-fin heat exchanger includes a plurality of plate fins
layered with a gap therebetween. Each of the plate fins
includes a first header flow channel, a second header
flow channel, and a heat transfer flow channel. The plate
fin includes a pair of plates which are brazed to face each
other. The plate fin allows a first fluid such as a refrigerant
to flow from the first header flow channel to the second
header flow channel via the heat transfer flow channel,
and promotes heat exchange between the first fluid flow-
ing through the heat transfer flow channel and a second
fluid such as air flowing through a gap between the plate
fins.

Citation List

Patent Literature

[0003] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2018-66532

SUMMARY

[0004] The present disclosure solves the problems
caused by the conventional plate fin configuration, and
provides a plate-fin heat exchanger that is lightweight
and highly reliable and has high performance, and a re-
frigeration system using the plate-fin heat exchanger.
[0005] A plate-fin heat exchanger according to the
present disclosure includes a plate fin including a first
header flow channel, a second header flow channel, and
a heat transfer flow channel connected between the first
and second header flow channels, the plate fin including
a first header region having the first header flow channel,
a second header region having the second header flow
channel, and a flow channel region having the heat trans-
fer flow channel, wherein the first and second header
regions are each constituted by two joined plates each
having a header flow channel opening, the flow channel
region is constituted by a single flow channel plate in
which the heat transfer flow channel is integrally formed,
and the first and second header regions are integrally
joined to the flow channel region.
[0006] In the plate-fin heat exchanger according to the
present disclosure, the flow channel region is constituted
by a single plate in which the heat transfer flow channel

is integrally formed due to the above configuration. The
joining portions are located only in the first and second
header regions, and thus, can be minimized. Therefore,
the reliability of the heat exchanger is improved. In addi-
tion, the flow channel region constituted by a single plate
has reduced weight and reduced thickness as compared
with a flow channel region constituted by two joined
plates. The reduction in thickness enables reduction in
flow resistance of the second fluid flowing between the
plate fins. As described above, a plate-fin heat exchanger
which is highly reliable, is lightweight, and has high per-
formance and a refrigeration system using the plate-fin
heat exchanger are provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is an exploded perspective view illustrating
an appearance of a plate-fin heat exchanger accord-
ing to a first exemplary embodiment;
FIG. 2 is a perspective view illustrating a part of a
plate-fin layered body of the plate-fin heat exchang-
er;
FIG. 3 is a perspective view illustrating an overall
configuration of a plate fin of the plate-fin heat ex-
changer;
FIG. 4 is a developed perspective view illustrating
header regions of the plate fin of the plate-fin heat
exchanger;
FIG. 5 is an enlarged perspective view of a main part
of the plate fin of the plate-fin heat exchanger;
FIG. 6 is a cross-sectional view taken along line A-
A of FIG. 2;
FIG. 7 is an enlarged cross-sectional view of a main
part of FIG. 6;
FIG. 8 is a cross-sectional view taken along line B-
B of FIG. 2;
FIG. 9 is a perspective view illustrating a developed
state, a completed state, and a layered state of plate
fins in another exemplary embodiment;
FIG. 10 is a diagram illustrating a refrigeration cycle
of an air conditioner illustrated as an example of a
refrigeration system using the plate-fin heat ex-
changer; and
FIG. 11 is a cross-sectional view illustrating an indoor
unit of the air conditioner.

DETAILED DESCRIPTION

(Underlying knowledge of the present disclosure)

[0008] As disclosed in PTL 1, each of plate fins of a
plate-fin heat exchanger includes two plates brazed to
face each other. Each plate includes a header flow chan-
nel opening and a recessed groove for a heat transfer
flow channel. Such a plate fin is likely to cause a joining
defect due to a large number of joining portions and the
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complexity of the flow channel configuration. Therefore,
there is a problem that it is necessary to improve reliability
by reducing joining defects. Further, since the plate fin
includes two joined plates, the plate fin is large in thick-
ness, so that a gap between the plate fins decreases.
Therefore, there is also a problem that the flow resistance
of a fluid flowing through the gap between the plate fins
is increased to deteriorate heat exchange performance,
and the weight of the entire heat exchanger increases.
[0009] The inventors of the present disclosure have
found that there are problems as described above, and
arrived at the subject matter of the present disclosure in
order to solve the problems.
[0010] The present disclosure provides a plate-fin heat
exchanger which is highly reliable, is lightweight, and has
high performance and a refrigeration system using the
plate-fin heat exchanger.
[0011] Exemplary embodiments will be described in
detail below with reference to the drawings. However,
detailed descriptions more than necessary may be omit-
ted. For example, a detailed description of well-known
matters, and a duplicate description of substantially iden-
tical configurations may not be provided. This is to avoid
an unnecessarily redundant description below and to fa-
cilitate understanding of a person skilled in the art.
[0012] The accompanying drawings and the following
description are provided to help those skilled in the art
to fully understand the present disclosure and are not
intended to limit the subject matter recited in the append-
ed claims.

(First exemplary embodiment)

[0013] A first exemplary embodiment will now be de-
scribed with reference to FIGS. 1 to 8.

[1-1. Configuration]

[0014] As illustrated in FIG. 1, heat exchanger 1 ac-
cording to the present exemplary embodiment includes
plate-fin layered body 2, end plate 3a joined to an upper
surface of plate-fin layered body 2, and end plate 3b
joined to a lower surface of plate-fin layered body 2. Plate-
fin layered body 2 is joined to and integrated with end
plates 3a and 3b. End plates 3a and 3b have substantially
the same shape as plate-fin layered body 2 in planar
view. Heat exchanger 1 has tube 4 and tube 5 that are
connected to end plate 3a. Tube 4 serves as an inlet
when heat exchanger 1 is used as a condenser and
serves as an outlet when heat exchanger 1 is used as
an evaporator. Conversely, tube 5 serves as an outlet
when heat exchanger 1 is used as a condenser and
serves as an inlet when heat exchanger 1 is used as an
evaporator.
[0015] End plates 3a and 3b on both sides of plate-fin
layered body 2 are joined to plate-fin layered body 2 by
brazing while sandwiching plate-fin layered body 2. End
plates 3a and 3b are connected to each other at both

ends in the longitudinal direction of end plates 3a and 3b
by fastening means 7 to maintain rigidity as a heat ex-
changer.
[0016] As illustrated in FIGS. 2 and 3, plate fin 2a has
heat transfer flow channels 8 through which a first fluid
(hereinafter referred to as a refrigerant) such as a refrig-
erant flows. In plate-fin layered body 2, a gap through
which a second fluid (hereinafter referred to as air) such
as air flows is formed between layered plate fins 2a.
Plate-fin layered body 2 promotes heat exchange be-
tween the refrigerant flowing through heat transfer flow
channels 8 provided in plate fins 2a and air flowing
through a gap formed between layered plate fins 2a.
[0017] As illustrated in FIG. 4, plate fin 2a includes first
header region 11a, second header region 11b, and flow
channel region 12. First header region 11a has first head-
er flow channel 9 connected to tube 4. Second header
region 11b has second header flow channel 10 connect-
ed to tube 5. Flow channel region 12 has heat transfer
flow channels 8 connecting first header flow channel 9
and second header flow channel 10. First and second
header regions 11a and 11b are integrally joined to flow
channel region 12.
[0018] First and second header regions 11a and 11b
have substantially the same shape. First header region
11a will be described below. In order to avoid redundant
description, the description of second header region 11b
may be omitted. As illustrated in FIG. 5, first header re-
gion 11a includes first plate 16a and second plate 16b
that are brazed to face each other. First plate 16a in-
cludes header flow channel opening 9a (10a), ring-
shaped recessed groove 13 formed in an outer periphery
of header flow channel opening 9a, communication-path
recessed groove 14 extending from ring-shaped re-
cessed groove 13, and flow channel cover 15 connected
to communication-path recessed groove 14. Second
plate 16b has header flow channel opening 9a (10a) and
ring-shaped recessed groove 13 formed in an outer pe-
riphery of header flow channel opening 9a. In this exam-
ple, first header region 11a includes connection member
17 that connects first plate 16a and second plate 16b.
Connection member 17 is bent, so that first plate 16a
faces second plate 16b.
[0019] On the other hand, flow channel region 12 is
constituted by single flow channel plate 18. Flow channel
plate 18 is provided with heat transfer flow channels 8
that are formed integrally with flow channel plate 18 by
extrusion process in this example. The left end of flow
channel plate 18 is held between first plate 16a and sec-
ond plate 16b of first header region 11a, and is integrated
with first header region 11a by brazing. Similarly, the right
end of flow channel plate 18 is integrated with second
header region 11b by brazing.
[0020] A connecting and joining configuration for con-
necting first header region 11a and flow channel region
12 will be described in more detail with reference to FIG.
5 as an example. Flow channel region 12 includes heat
transfer flow channel formation portions 12a and fin por-
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tions 12b. Heat transfer flow channel formation portions
12a are seamless tubes or pipes, and heat transfer flow
channels 8 are formed therein. Heat transfer flow channel
formation portions 12a each have first end part 12ab pro-
truding further to first header region 11a from fin portions
12b. First end part 12ab is sandwiched between flow
channel cover 15 provided in first plate 16a of first header
region 11a and a flat surface portion of second plate 16b,
and is connected to first header region 11a by brazing.
Second header region 11b is also connected to flow
channel region 12 by basically the same connecting and
joining configuration. As illustrated in FIG. 4, heat transfer
flow channel formation portions 12a each have second
end part 12ac opposite to first end part 12ab. Second
end part 12ac is sandwiched between flow channel cover
15 provided in first plate 16a of second header region
11b and a flat surface portion of second plate 16b, and
is connected to second header region 11b by brazing.
With this configuration, a series of paths connecting first
header flow channel 9 and second header flow channel
10 are formed by flow channel cover 15 of first plate 16a
and first end parts 12ab of heat transfer flow channel
formation portions 12a of flow channel plate 18.
[0021] First and second header regions 11a and 11b
each have protruding ribs 22 on the flat surface portion.
As illustrated in FIG. 7, when plate fins 2a are layered,
protruding ribs 22 abut on flow channel cover 15 of ad-
jacent plate fin 2a and press flow channel cover 15
against first end parts 12ab of heat transfer flow channel
formation portions 12a.
[0022] In addition, as illustrated in FIG. 5, heat transfer
flow channels 8 of flow channel region 12 are extruded
as a pair of two rows in this example. As shown in FIG.
8, flow channel region 12 has protrusions 12c for allowing
the air flowing through the gap between layered plate fins
to meander on the back surfaces of fin portions 12b be-
tween heat transfer flow channel formation portions 12a.
[0023] Further, the plurality of heat transfer flow chan-
nels 8 arranged in parallel are connected by auxiliary
communication flow paths 19 recessed in first and sec-
ond header regions 11a and 11b, respectively, and turn
back between first header flow channel 9 and second
header flow channel 10.
[0024] End plates 3a and 3b and plate fins 2a are made
of aluminum or an aluminum alloy.

[1-2. Operation]

[0025] Next, the operation and effect of the plate-fin
heat exchanger configured as described above will be
described by taking, as an example, a case where the
plate-fin heat exchanger is used as a heat exchanger of
an air conditioner.
[0026] When heat exchanger 1 according to the
present exemplary embodiment is used, for example, un-
der a condensation condition, a refrigerant in a gas phase
state flows into first header flow channels 9 on an inlet
side of plate-fin layered body 2 through tube 4. The gas-

phase refrigerant flowing into first header flow channels
9 flows while turning back through heat transfer flow
channels 8 of plate fins 2a, and flows out through tube 5
to a refrigerant circuit of a refrigeration system via second
header flow channels 10 on the outlet side. The gas-
phase refrigerant sequentially transitions into a liquid
phase by heat exchange with air passing through the
gaps between layered plate fins while flowing through
heat transfer flow channels 8.
[0027] Here, first and second header regions 11a and
11b each include two plates which are first plate 16a and
second plate 16b and which are joined by brazing. Flow
channel region 12 includes single flow channel plate 18
having heat transfer flow channels 8 formed therein by
extrusion process. Therefore, in heat exchanger 1, the
joining portions by brazing are located only in first and
second header regions 11a and 11b, and thus can be
minimized. Accordingly, the reliability of heat exchanger
1 can be significantly enhanced.
[0028] On the other hand, flow channel region 12 of
plate fin 2a is composed of single flow channel plate 18
having heat transfer flow channels 8 formed therein by
extrusion process. The thickness of each fin portion 12b
of flow channel region 12 is smaller than the total thick-
ness of brazed first and second plates 16a and 16b of
header region 11. As illustrated in FIG. 7, each of heat
transfer flow channel formation portions 12a of flow chan-
nel region 12 has thickness t. First and second header
regions 11a and 11b each are constituted by joined first
and second plates 16a and 16b, and have thickness T
in communication-path recessed groove 14. Thickness
T corresponds to a thickness of a portion having a con-
ventional heat transfer flow channel formed by joining
two plates. Thickness t is smaller than thickness T.
[0029] Therefore, gap L, which is an air passage, be-
tween flow channel regions 12 of layered plate fins illus-
trated in FIG. 8 can be made wider as compared with a
prior art. Thus, the flow resistance of air can be reduced,
and the performance of heat exchanger 1 can be en-
hanced. In addition, heat exchanger 1 enables air to me-
ander as indicated by dashed arrow Y by protrusions 12c
protruding to gap L between flow channel regions 12 of
layered plate fins, whereby the performance of heat ex-
changer 1 can be further enhanced.
[0030] Further, plate fin 2a is reduced in weight due to
reduction in thickness of flow channel region 12. There-
fore, the weight of entire heat exchanger 1 can be signif-
icantly reduced, whereby weight saving can be achieved.
[0031] As illustrated in FIG. 5, first header region 11a
is connected to flow channel region 12 such that first end
parts 12ab of heat transfer flow channel formation por-
tions 12a are sandwiched between flow channel cover
15 provided in first plate 16a of first header region 11a
and the flat surface portion of second plate 16b. Similarly,
second header region 11b is connected to flow channel
region 12. As a result, first and second header regions
11a and 11b can be easily connected to flow channel
region 12, and connection by brazing can be ensured
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with joining defects being suppressed.
[0032] In the present exemplary embodiment, each of
first and second header regions 11a and 11b has pro-
truding ribs 22 on the flat surface portion of second plate
16b. When plate fins 2a are layered, protruding ribs 22
press flow channel cover 15 of adjacent plate fin 2a. The
first fluid applies pressure (plate releasing pressure) in a
direction of releasing first plate 16a from second plate
16b at the joint portion between flow channel cover 15
and first end parts 12ab of heat transfer flow channel
formation portions 12a. Protruding ribs 22 can apply pres-
sure against the plate releasing pressure to first plate
16a, so that first and second plates 16a and 16b are kept
firmly joined to each other. As a result, the reliability can
be further improved by enhancing the airtightness at the
joint portion, between flow channel cover 15 and first end
parts 12ab of heat transfer flow channel formation por-
tions 12a, through which the first fluid flows.
[0033] Further, in each of first and second header re-
gions 11a and 11b, first plate 16a and second plate 16b
are connected by connection member 17. First plate 16a
and second plate 16b are managed as one component,
and thus, a number of components can be reduced, and
parts management can be facilitated.
[0034] In the present exemplary embodiment, first
header region 11a includes first header flow channel 9.
Second header region 11b has second header flow chan-
nel 10. First header region 11a and second header region
11b are located at opposite ends of plate fin 2a, respec-
tively. However, the configuration is not limited thereto,
and as shown in FIG. 9, plate fin 2a may include header
region 11, auxiliary flow channel region 21, and flow
channel region 12 connected between header region 11
and auxiliary flow channel region 21. Header region 11
includes first header flow channel 9 and second header
flow channel 10. Auxiliary flow channel region 21 has
communication path 20 connecting heat transfer flow
channels 8. As described above, first header flow chan-
nel 9 and second header flow channel 10 may be pro-
vided at one end of plate fin 2a.
[0035] The same effects as described above can also
be obtained by the configuration described above in
which first header flow channel 9 and second header flow
channel 10 are provided at one end of plate fin 2a. In
addition, first header flow channel 9 and second header
flow channel 10 are disposed at one end of plate fin 2a,
so that tubes of a refrigeration system can be connected
to first header flow channel 9 and second header flow
channel 10 at one place.

[1-3. Effects and others]

[0036] As described above, the plate-fin heat exchang-
er according to the present disclosure includes plate fin
2a including first header flow channel 9, second header
flow channel 10, and heat transfer flow channel 8 con-
nected between first and second header flow channels
9 and 10, plate fin 2a including first header region 11a

having first header flow channel 9, second header region
11b having second header flow channel 10, and flow
channel region 12 having heat transfer flow channel 8,
wherein first and second header regions 11a and 11b
are each constituted by two joined plates 16a and 16b
each having a header flow channel opening, flow channel
region 12 is constituted by single flow channel plate 18
in which heat transfer flow channel 8 is integrally formed,
and first and second header regions 11a and 11b are
integrally joined to flow channel region 12.
[0037] As a result, flow channel region 12 is constituted
by single flow channel plate 18 in which heat transfer flow
channel 8 is integrally formed. The joining portions are
located only in first and second header regions 11a and
11b. That is, the joining portions by brazing or the like
can be minimized. Therefore, the reliability of heat ex-
changer 1 can be enhanced. Flow channel region 12 con-
stituted by single flow channel plate 18 can reduce the
flow resistance of the second fluid due to reduced weight
and reduced thickness as compared with a flow channel
region constituted by two joined plates. As a result, it is
possible to provide a plate-fin heat exchanger that is light-
weight, has high performance, and is highly reliable.
[0038] Further, the plate-fin heat exchanger according
to the present disclosure includes plate fin 2a including
first header flow channel 9, second header flow channel
10, and a plurality of heat transfer flow channels 8 con-
nected in series between first and second header flow
channels 9 and 10, plate fin 2a including header region
11 having first and second header flow channels 9 and
10, flow channel region 12 having the plurality of heat
transfer flow channels 8, and auxiliary flow channel re-
gion 21 having communication path 20 connecting the
plurality of heat transfer flow channels 8, wherein header
region 11 is integrally joined to a first end of flow channel
region 12, and auxiliary flow channel region 21 is inte-
grally joined to a second end opposite to the first end of
flow channel region 12.
[0039] With this configuration, first and second header
flow channels 9 and 10 are gathered near the first end
of plate fin 2a of heat exchanger 1. As described above,
the weight of the heat exchanger can be reduced, relia-
bility and performance can be improved, and the work of
connecting tubes of a refrigeration system to first and
second header flow channels 9 and 10 can be facilitated.
[0040] Further, flow channel region 12 may have heat
transfer flow channel formation portion 12a for forming
heat transfer flow channel 8, heat transfer flow channel
formation portion 12a may have first end part 12ab and
second end part 12ac opposite to the first end part, first
end part 12ab may be sandwiched between two plates
16a and 16b of first header region 11a, and second end
part 12ac may be sandwiched between two plates 16a
and 16b of second header region 11b.
[0041] As a result, first and second header regions 11a
and 11b can be easily connected to flow channel region
12 by brazing, and the brazing can be made robust and
secure.
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[0042] Flow channel region 12 may have a plurality of
heat transfer flow channel formation portions 12a for
forming the plurality of heat transfer flow channels 8, each
of the plurality of heat transfer flow channel formation
portions 12a may have first end part 12ab and second
end part 12ac opposite to first end part 12ab, header
region 11 may be constituted by two joined plates 16a
and 16b, first end part 12ab of each of the plurality of
heat transfer flow channel formation portions 12a may
be sandwiched between two joined plates 16a and 16b
of header region 11, auxiliary flow channel region 21 may
be constituted by two joined plates 16a and 16b, and
second end part 12ac of each of the plurality of heat trans-
fer flow channel formation portions 12a may be sand-
wiched between two joined plates 16a and 16b of auxil-
iary flow channel region 21.
[0043] As a result, header region 11 can be easily con-
nected to flow channel region 12 by brazing, and the braz-
ing can be made robust and secure. In addition, auxiliary
flow channel region 21 and flow channel region 12 can
be easily connected by brazing, and the brazing can be
made robust and secure.

(Second exemplary embodiment)

[0044] A second exemplary embodiment will be de-
scribed below with reference to FIGS. 10 and 11.

[2-1. Configuration]

[0045] FIG. 10 is a diagram illustrating a refrigeration
cycle of an air conditioner equipped with the plate-fin heat
exchanger according to the first exemplary embodiment,
and FIG. 11 is a schematic sectional view illustrating an
indoor unit of the air conditioner.
[0046] In FIGS. 10 and 11, the air conditioner includes
outdoor unit 51 and indoor unit 52 connected to outdoor
unit 51. Outdoor unit 51 is provided with compressor 53
for compressing a refrigerant, four-way valve 54 for
switching a refrigerant circuit during cooling and heating
operations, outdoor heat exchanger 55 that exchanges
heat between the refrigerant and outdoor air, decompres-
sor 56 for decompressing the refrigerant, and outdoor
blower 59. Indoor unit 52 is provided with indoor heat
exchanger 57 for exchanging heat between the refriger-
ant and indoor air, and indoor blower 58. Indoor heat
exchanger 57 is the plate-fin heat exchanger described
in the first exemplary embodiment. Compressor 53, four-
way valve 54, indoor heat exchanger 57, decompressor
56, and outdoor heat exchanger 55 are connected via
the refrigerant circuit to define a heat-pump refrigeration
cycle.

[2-2. Operation]

[0047] In the air conditioner having the above config-
uration, during cooling operation, four-way valve 54 is
switched such that the discharge side of compressor 53

and outdoor heat exchanger 55 communicate with each
other. Thus, the refrigerant compressed by compressor
53 transitions into a high-temperature high-pressure gas-
phase refrigerant and is supplied to outdoor heat ex-
changer 55 through four-way valve 54. Then, the refrig-
erant dissipates heat by heat exchange with outdoor air
to transition into a high-pressure liquid-phase refrigerant,
and is supplied to decompressor 56. The refrigerant is
decompressed by decompressor 56 into low-tempera-
ture low-pressure two-phase refrigerant, and supplied to
indoor unit 52. In indoor unit 52, the refrigerant enters
indoor heat exchanger 57, absorbs heat by heat ex-
change with indoor air, and evaporates to transition into
a low-temperature gas refrigerant. During this cycle, the
indoor air is cooled, so that an indoor space is cooled.
The refrigerant then returns to outdoor unit 51, and is
returned back to compressor 53 through four-way valve
54.
[0048] During heating operation, four-way valve 54 is
switched such that the discharge side of compressor 53
and indoor unit 52 communicate with each other. Thus,
the refrigerant compressed by compressor 53 transitions
into a high-temperature high-pressure refrigerant, and is
supplied to indoor unit 52 through four-way valve 54. The
high-temperature high-pressure refrigerant enters indoor
heat exchanger 57 and dissipates heat by heat exchange
with indoor air to transition into a high-pressure liquid
refrigerant. During this cycle, the indoor air is heated, so
that the indoor space is heated. Then, the refrigerant is
supplied to decompressor 56, is decompressed by de-
compressor 56 to transition into a low-temperature low-
pressure two-phase refrigerant, is sent to outdoor heat
exchanger 55, evaporates by heat exchange with out-
door air, and then, returns to compressor 53 through four-
way valve 54.

[2-3. Effects and others]

[0049] Since the refrigeration system according to the
present disclosure uses the heat exchanger described
in the first exemplary embodiment as indoor heat ex-
changer 57, the refrigeration system is lightweight, has
high performance, and is highly reliable.

[Other exemplary embodiments]

[0050] While the plate-fin heat exchanger and the re-
frigeration system using the plate-fin heat exchanger ac-
cording to the present disclosure have been described
with reference to the exemplary embodiments described
above, the present disclosure is not limited thereto, and
various modifications, replacements, additions, omis-
sions, and the like are possible. For example, although
the case where the first fluid is a refrigerant and the sec-
ond fluid is air has been described above, the present
disclosure is not limited thereto. Although the air condi-
tioner has been described above as the refrigeration sys-
tem, the refrigeration system may be a refrigerator, a
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refrigeration case, or a heat pump water heater using
water as the second fluid. That is, the exemplary embod-
iments disclosed herein are illustrative in all respects and
are not restrictive, and the scope of the present disclosure
is defined by the claims, and includes all modifications
within the meaning and scope equivalent to the claims.
[0051] As described above, the present disclosure can
provide a plate-fin heat exchanger that is lightweight and
highly reliable and has high performance, and a refriger-
ation system using the plate-fin heat exchanger. Accord-
ingly, the present disclosure is widely applicable to heat
exchangers used in domestic and industrial air-condition-
ers, and various refrigerating devices, and thus, is of
great industrial value.

Claims

1. A plate-fin heat exchanger comprising

a plate fin including:

a first header flow channel;
a second header flow channel; and
a heat transfer flow channel connected be-
tween the first and second header flow
channels,

the plate fin including:

a first header region having the first header
flow channel;
a second header region having the second
header flow channel; and
a flow channel region having the heat trans-
fer flow channel,

wherein the first and second header regions are
each constituted by two joined plates each hav-
ing a header flow channel opening,
the flow channel region is constituted by a single
plate in which the heat transfer flow channel is
integrally formed, and
the first and second header regions are integral-
ly joined to the flow channel region.

2. A plate-fin heat exchanger comprising:

a plate fin including:

a first header flow channel;
a second header flow channel; and
a plurality of heat transfer flow channels
connected in series between the first and
second header flow channels,

the plate fin including:

a header region having the first and second
header flow channels;
a flow channel region having the plurality of
heat transfer flow channels; and
an auxiliary flow channel region having a
communication path connecting the plural-
ity of heat transfer flow channels,

wherein
the header region is integrally joined to a first
end of the flow channel region, and
the auxiliary flow channel region is integrally
joined to a second end opposite to the first end
of the flow channel region.

3. The plate-fin heat exchanger according to claim 1,
wherein

the flow channel region has a heat transfer flow
channel formation portion for forming the heat
transfer flow channel,
the heat transfer flow channel formation portion
has a first end part and a second end part op-
posite to the first end part,
the first end part is sandwiched between the two
joined plates of the first header region, and
the second end part is sandwiched between the
two joined plates of the second header region.

4. The plate-fin heat exchanger according to claim 2,
wherein

the flow channel region has a plurality of heat
transfer flow channel formation portions for
forming the plurality of heat transfer flow chan-
nels,
each of the plurality of heat transfer flow channel
formation portions has a first end part and a sec-
ond end part opposite to the first end part,
the header region is constituted by two joined
plates,
the first end part of each of the plurality of heat
transfer flow channel formation portions is sand-
wiched between the two joined plates of the
header region,
the auxiliary flow channel region is constituted
by two joined plates, and the second end part
of each of the plurality of heat transfer flow chan-
nel formation portions is sandwiched between
the two joined plates of the auxiliary flow channel
region.

5. A refrigeration system comprising the plate-fin heat
exchanger according to any one of claims 1 to 4.
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