EP 4 354 068 A1

(1 9) e Hllm”“mm||m||m|‘|||ml‘l““l‘l“ll“l |H|H|‘|‘H||H‘|H||‘
Patentamt
European

0 Patent Office

Office européen
desbrevets” (11) EP 4 354 068 A1
(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC
(43) Date of publication: (51) International Patent Classification (IPC):
17.04.2024 Bulletin 2024/16 F28D 1/053 (2006.01) F28F 9/26 (2006.01)
F28F 1/32 (2006.07)

(21) Application number: 22815251.8
(52) Cooperative Patent Classification (CPC):

(22) Date of filing: 31.05.2022 F28D 1/0478; F28D 1/053; F28D 7/08; F28F 1/025;
F28F 1/32; F28F 1/325; F28F 9/02; F28F 9/26

(86) International application number:
PCT/CN2022/096133
(87) International publication number:
WO 2022/253206 (08.12.2022 Gazette 2022/49)
(84) Designated Contracting States: (71) Applicant: Zhejiang Dunan Artificial Environment
AL AT BE BG CH CY CZDE DK EE ES FI FR GB Co., Ltd.
GRHRHUIEISITLILT LULV MC MK MT NL NO Shaoxing, Zhejiang 311835 (CN)
PL PT RO RS SE SI SK SM TR
Designated Extension States: (72) Inventor: FENG, Zhongbo
BA ME Shaoxing, Zhejiang 311835 (CN)
Designated Validation States:
KH MA MD TN (74) Representative: HGF
HGF Limited
(30) Priority: 31.05.2021 CN 202121202521 U 1 City Walk
Leeds LS11 9DX (GB)

(54) HEAT EXCHANGER

(67)  The disclosure provides a heat exchanger. The
heat exchanger includes: a heat exchange tube bank,
where the heat exchange tube bank includes a flat tube
and a connection joint; the flat tube includes a first straight
tube section, a bent tube section and a second straight
tube section, and the first straight tube section, the bent
tube section and the second straight tube section are
sequentially connected to form a U-shaped tube struc-
ture; a plurality of flat tubes are arranged, the plurality of
flat tubes are disposed at intervals, and the connection
joint is disposed between two adjacent flat tubes; the
connection joint has a first connection port and a second
connection port that are in communication with each oth- Fig. 16
er, the first connection port is connected with the first

straight tube section, and the second connection port is

connected with the second straight tube section; and the

connection joint is a U-shaped joint, and the first connec-

tion port and the second connection port are disposed at

two ends of the U-shaped joint respectively. According

to a technical solution provided by the disclosure, a tech-

nical problem that manufacturing and mounting of a man-

ifold of a heat exchanger in the prior art are complicated

solved.
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Description

Cross-Reference to Related Application

[0001] The disclosure claims the priority to Patent Ap-
plication No. 202121202521.7, filed with the Chinese
Patent Office on May 31, 2021, and entitled "Heat Ex-
changer".

Technical Field

[0002] The disclosure relates to the technical field of
heat exchangers, in particular to a heat exchanger.

Background

[0003] Amicrochannelheatexchangerintheartknown
to inventors generally includes flat tubes, an inlet mani-
fold and an outlet manifold. The flat tubes are provided
at intervals, inlet ends and outlet ends of which are in
communication with the inlet manifold and the outlet man-
ifold respectively. In such a structure, each of the inlet
manifold and the outlet manifold requires numerous con-
nection portions, and these connection portions are in
communication with the inlet manifold and the outlet man-
ifold separately, so as to form a complete heat exchanger
structure.

[0004] In consequence, when the microchannel heat
exchanger is produced, the inlet manifold and the outlet
manifold requiring numerous connection portions are
complicated to manufacture and difficult to mount.

Summary

[0005] A main objective of the disclosure is to provide
a heat exchanger for solving a technical problem that
manufacturing and mounting of a manifold of a heat ex-
changer in the art known to inventors are complicated.
[0006] In orderto achieve the above objective, the dis-
closure provides a heat exchanger. The heat exchanger
includes: a heat exchange tube bank, where the heat
exchange tube bankincludes aflattube and a connection
joint; the flat tube includes a first straight tube section, a
benttube section and a second straight tube section, and
the first straight tube section, the bent tube section and
the second straight tube section are sequentially con-
nected to form a U-shaped tube structure; and a plurality
of flat tubes are arranged, the plurality of flat tubes are
disposed at intervals, and two adjacent flat tubes are in
communication with each other through the connection
joint.

[0007] Insome embodiments, the connection joint has
a first connection port and a second connection port that
are in communication with each other; the first connection
port is connected with the first straight tube section, and
the second connection portis connected with the second
straight tube section; and the connection joint is a U-
shaped joint, and the first connection port and the second
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connection portare disposed attwo ends of the U-shaped
joint respectively.

[0008] Insome embodiments, the plurality of flat tubes
are uniformly distributed in rows to form a flat tube bank
structure, the flat tube bank structure includes a plurality
of flat tube rows disposed at intervals in a first preset
direction, the flat tube row includes a plurality of flat tubes
disposed at intervals in a second preset direction, and
the first preset direction and the second preset direction
are set with a predetermined angle therebetween; and
the connection joint is disposed between two adjacent
flat tubes in each flat tube row, and the connection joint
is disposed between two adjacent flat tube rows, such
that the flat tubes in the each flat tube row are in com-
munication with one another and then in communication
with an adjacent flat tube row.

[0009] In some embodiments, the connection joint in-
cludes: a first connection joint disposed between the two
adjacent flat tubes of the each flat tube row, where a first
connection port of the first connection joint and a second
connection port of the first connection joint are disposed
at an interval in the second preset direction.

[0010] In some embodiments, the connection joint in-
cludes: a second connection joint disposed between the
two adjacent flat tube rows, where a first connection port
of the second connection joint and a second connection
port of the second connection joint are disposed at an
interval in the first preset direction.

[0011] In some embodiments, the flat tube rows are
disposed in a staggered manner, and the first connection
port of the second connection joint and the second con-
nection port of the second connection joint are disposed
at an interval in the second preset direction.

[0012] In some embodiments, the heat exchanger fur-
ther includes: a fin, where the fin is provided with a plu-
rality of snap-fit portions, the plurality of snap-fit portions
and the plurality of flat tube rows are disposed in a one-
to-one correspondingly manner, and each of the plurality
of snap-fit portions is snapped on a corresponding flat
tube row.

[0013] Insome embodiments, the flat tube bank struc-
ture includes two flat tube rows disposed at an interval,
the plurality of snap-fit portions include a plurality of first
snap-fit open slots disposed at intervals in the second
preset direction and a plurality of second snap-fit open
slots disposed at intervals in the second preset direction,
the first snap-fit open slot and the second snap-fit open
slot are disposed at two sides of the fin respectively, and
an opening direction of the first snap-fit open slot is op-
posite to an opening direction of the second snap-fit open
slot.

[0014] In some embodiments, a distance between two
adjacent flat tube rows is Wp, and 15<Wp<65; and/or, a
distance between two adjacent flat tubes in each flat tube
row is Lp, and 6.5<Lp<35.

[0015] In some embodiments, a plurality of heat ex-
change tube banks are arranged, and the plurality of heat
exchange tube banks are disposed at intervals; each of
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the plurality of heat exchange tube banks has an inlet
tube and an outlet tube, and the heat exchanger further
includes an inlet distribution head; and the inlet tube is
in communication with the inlet distribution head.
[0016] In some embodiments, the heat exchanger fur-
ther includes an outlet manifold, where the outlet tube is
in communication with the outlet manifold.

[0017] In some embodiments, the heat exchanger fur-
therincludes fins mounted on a plurality of heat exchange
tube banks; where the fin has a strip structure, and the
plurality of heat exchange tube banks are arranged at
intervals in an extension direction of the fin.

[0018] By applying a technical solution of the disclo-
sure, the connection joint is disposed between two adja-
cent flat tubes, the first connection port is connected with
the first straight tube section of one flat tube, and the
second connection port is connected with the second
straight tube section of another flat tube, such that the
plurality of flat tubes are in communication with each oth-
er conveniently. Merely one inlettube and one outlet tube
are disposed at two flat tubes at ends respectively, such
that a manifold is omitted, and a process is simplified. In
view of that, by adopting the technical solution according
to the disclosure, the technical problem that manufactur-
ing and mounting of a manifold of a heat exchanger in
the art known to inventors are complicated can be solved.

Brief Description of the Drawings

[0019] Asaconstituentpartofthe disclosure, the draw-
ings of the description are used to provide further under-
standing of the disclosure, and illustrative examples of
the disclosure and their explanation serve to explain the
disclosure, and do not constitute improper limitation to
the disclosure. In the accompanying drawings:

Fig. 1 illustrates a schematic structural diagram of a
flat tube according to an example of the disclosure;

Fig. 2 illustrates a front view of a flat tube according
to an example of the disclosure;

Fig. 3 illustrates a top view of a flat tube according
to an example of the disclosure;

Fig. 4 illustrates a left view of a flat tube according
to an example of the disclosure;

Fig. 5 illustrates a schematic structural diagram of a
fin according to an example of the disclosure;

Fig. 6 illustrates a schematic structural diagram of a
first connection joint according to an example of the
disclosure;

Fig. 7 illustrates a schematic structural diagram of a
second connection joint according to an example of
the disclosure;
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Fig. 8 illustrates a schematic diagram of a flow di-
rection of afluid in a heat exchanger according to an
example of the disclosure;

Fig. 9 illustrates a schematic diagram of a flow path
in a heat exchange flat tube bank according to an
example of the disclosure;

Fig. 10 illustrates a front view of a heat exchanger
according to an example of the disclosure;

Fig. 11 illustrates a top view of a heat exchanger
according to an example of the disclosure;

Fig. 12 illustrates a left view of a heat exchanger
according to an example of the disclosure;

Fig. 13 illustrates a right view of a heat exchanger
according to an example of the disclosure;

Fig. 14 illustrates an exploded view of a partial struc-
ture of a heat exchanger according to an example
of the disclosure;

Fig. 15 illustrates a schematic structural diagram of
a heat exchanger with two ends provided with fins
according to an example of the disclosure; and

Fig. 16 illustrates a schematic structural diagram of
a heat exchanger according to an example of the
disclosure.

[0020] The accompanying drawings include the follow-
ing reference numerals:

10. heat exchange tube bank; 11. flat tube; 12. connec-
tion joint; 121. first connection joint; 122. second connec-
tion joint; 20. fin; 21. first snap-fit open slot; 22. second
snap-fit open slot; 30. edge plate; 40. outlet manifold; 50.
connection tube; and 60. inlet distribution head.

Detailed Description of the Embodiments

[0021] Itis noted that examples in the disclosure and
features in the examples can be combined with one an-
other if there is no conflict. The disclosure will be de-
scribed below in detail with reference to accompanying
drawings and in conjunction with the examples.

[0022] As shown in Figs. 1-16, some embodiments of
the present disclosure provides a heat exchanger. The
heat exchanger includes: a heat exchange tube bank 10,
where the heat exchange tube bank 10 includes a flat
tube 11 and a connection joint 12, the flat tube 11 includes
a first straight tube section, a bent tube section and a
second straight tube section, and the first straight tube
section, the bent tube section and the second straight
tube section are sequentially connected to form a U-
shaped tube structure. A plurality of flat tubes 11 are ar-
ranged, the plurality of flat tubes 11 are disposed at in-
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tervals, and two adjacent flat tubes 11 are in communi-
cation with each other through the connection joint 12.
[0023] By adopting such a structural arrangement, the
connection joint 12 is disposed between two adjacent flat
tubes 11, the first connection port is connected with the
first straight tube section of one flat tube 11, and the sec-
ond connection portis connected with the second straight
tube section of another flat tube 11, such that the plurality
of flat tubes 11 are in communication with one another
conveniently. Merely one inlet tube and one outlet tube
are disposed at two flat tubes 11 at ends respectively,
such that manufacturing and mounting of an inlet mani-
fold and an outlet manifold 40 are simplified. In view of
that, by adopting the heat exchanger according to the
disclosure, a technical problem that manufacturing and
mounting of a manifold of a heat exchanger in the art
known to inventors are complicated solved.

[0024] In some embodiments, the connection joint 12
has a first connection port and a second connection port
that are in communication with each other. The first con-
nection port is connected with the first straight tube sec-
tion, and the second connection port is connected with
the second straight tube section. The connection joint 12
is a U-shaped joint, and the first connection port and the
second connection port are disposed at two ends of the
U-shaped joint respectively. By adopting such a structur-
alarrangement, the flattube 11 is arranged in a U-shaped
tube structure, and the connection joint 12 is arranged in
a U-shaped joint, such that the entire heat exchange tube
bank 10 is in a bent structure, and a fluid can fully ex-
change heat.

[0025] In some embodiments, the plurality of flat tubes
11 are uniformly distributed in rows to form a flat tube
bank structure, the flat tube bank structure includes a
plurality of flat tube rows disposed at intervals in a first
preset direction, the flat tube row includes a plurality of
flat tubes 11 disposed at intervals in a second preset
direction, and the first preset direction and the second
preset direction are set with a predetermined angle ther-
ebetween. The connection joint 12 is disposed between
two adjacent flat tubes 11 in each flat tube row, and the
connection joint 12 is disposed between two adjacent flat
tube rows, such that the flat tubes 11 in the each flat tube
row are in communication with one another and then in
communication with an adjacent flat tube row. By adopt-
ing such a structural arrangement, the flat tubes 11 in
each flat tube row are in communication with one another,
and the plurality of flat tube rows are in communication
with one another, such that a size of the flat tube bank
structure in alength direction is reduced, structural layout
of the flat tube bank structure is optimized, and compact-
ness of the flat tube bank structure is improved.

[0026] In some embodiments, the connection joint 12
includes a first connection joint 121, the first connection
joint 121 is disposed between the two adjacent flat tubes
11 of the each flat tube row, and a first connection port
of the first connection joint 121 and a second connection
port of the first connection joint 121 are disposed at an
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interval in the second preset direction. By adopting such
a structural arrangement, the two adjacent flat tubes 11
of the each flat tube row are betterin communication with
each other conveniently, and the plurality of flat tubes 11
in each flat tube row are in communication with one an-
other.

[0027] In some embodiments, the connection joint 12
includes a second connection joint 122, the second con-
nection joint 122 is disposed between the two adjacent
flat tube rows, a first connection port of the second con-
nection joint 122 and a second connection port of the
second connection joint 122 are disposed at an interval
in the first preset direction. By adopting such a structural
arrangement, the two adjacent flat tubes 11 of the each
flat tube row are better in communication with each other
conveniently, and the plurality of flat tube rows are in
communication with one another.

[0028] Insome embodiments, the flattube 11 rows are
disposed in a staggered manner, and the first connection
port of the second connection joint 122 and the second
connection port of the second connection joint 122 are
disposed at an interval in the second preset direction. By
adopting such a structural arrangement, a staggered
multi-row heat exchanger structure is formed, and struc-
tural layout of the heat exchanger and heat transfer per-
formance are optimized.

[0029] Insome embodiments, the heat exchanger fur-
ther includes a fin 20, where the fin 20 is provided with
a plurality of snap-fit portions, the plurality of snap-fit por-
tions and the plurality of flat tube rows are disposed in a
one-to-one correspondingly manner, and each of plural-
ity of the snap-fit portions is snapped on a corresponding
flat tube row. By adopting such a structural arrangement,
the snap-fit portions are arranged and snapped, and as-
sembly and disassembly can be implemented conven-
iently.

[0030] Insome embodiments, the flat tube bank struc-
ture includes two flat tube rows disposed at an interval,
the plurality of snap-fit portions include a plurality of first
snap-fit open slots 21 disposed at intervals in the second
preset direction and a plurality of second snap-fit open
slots 22 disposed at intervals in the second preset direc-
tion, the first snap-fit open slot 21 and the second snap-
fit open slot 22 are disposed at two sides of the fin 20
respectively, and an opening direction of the first snap-
fit open slot 21 is opposite to an opening direction of the
second snap-fit open slot 22. By adopting such a struc-
tural arrangement, structural layout is optimized, the two
flattube rows are mounted conveniently, and a staggered
double-row heat exchanger structure is formed conven-
iently.

[0031] In some embodiments, a distance between two
adjacent flat tube rows is Wp, and 15<Wp<65.

[0032] In some embodiments, a distance between two
adjacent flat tubes 11 in each flat tube row is Lp, and
6.5<Lp<35.

[0033] In some embodiments, the distance between
two adjacent flat tube rows may be Wp, and 15<Wp<65.
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The distance between two adjacent flat tubes 11 in each
flat tube row is Lp, and 6.5<Lp<35.

[0034] In some embodiments, the distance between
two adjacent flat tube rows in this example is Wp, and
15<Wp<65. When the WP distance is too small, and WP
is less than 15, the distance between two adjacent flat
tube rows is too small to facilitate effective heat ex-
change. When the Wp distance is too long, and Wp is
greater than 65, the distance between two adjacent flat
tube rows is too long, and a certain degree of heat loss
is caused. In view of that, by setting Wp within the above
range, effective heatexchange is facilitated and heatloss
is reduced.

[0035] In some embodiments, the distance between
two adjacent flat tubes 11 in each flat tube row is Lp, and
6.5<Lp<35. When the Lp distance is too small, and Lp is
less than 6.5, the distance between two adjacent flat tube
rows 11 is too small to facilitate effective heat exchange.
When the Lp distance is too long, and Lp is greater than
35, the distance between two adjacent flat tubes 11 is
too long, and great heat loss can be caused. In view of
that, by setting Lp within the above range, effective heat
exchange is facilitated and heat loss is reduced.

[0036] In some embodiments, a plurality of heat ex-
change tube banks 10 are arranged, and the plurality of
heat exchange tube banks 10 are disposed at intervals.
Each of the plurality of heat exchange tube banks 10 is
provided with an inlet tube and an outlet tube, and the
heat exchanger further includes an inlet distribution head
60. The inlet tube is in communication with the inlet dis-
tribution head 60. By adopting such a structural arrange-
ment, the plurality of heat exchange tube banks 10 form
a plurality of independent heat exchange modules, such
independent heat exchange is facilitated. The inlet tube
is further provided with the inlet distribution head 60, such
that distribution of the fluid is facilitated. Each of the inlet
tube and the outlet tube is provided with a connection
tube 50, such that a connection is facilitated through the
connection tube 50.

[0037] In some embodiments, the heat exchanger fur-
ther includes fins 20 mounted on a plurality of heat ex-
change tube banks 10. Each of the fin 20 has a strip
structure, and the plurality of heat exchange tube banks
10 are disposed at intervals in an extension direction of
the fin 20. By adopting such a structural arrangement
layout is optimized, and disassembly and assembly are
facilitated. A plurality of fins 20 are arranged, and the
plurality of fins 20 are sequentially inserted.

[0038] In some embodiments, each of the plurality of
heatexchange tube banks 10 includes two flat tube rows,
the two flat tube rows are disposed at an interval in a
direction perpendicular to the fin 20, and flat tube rows
of each of the plurality of heat exchange tube bank 10
are oppositely arranged. By adopting such a structural
arrangement, overall structural layout of the heat ex-
changer is optimized conveniently, and compactness
and structural stability of layout of the heat exchange
tube bank 10 is improved conveniently.
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[0039] Insome embodiments, the heat exchanger fur-
ther includes an outlet manifold 40, and the outlet tubes
of the plurality of heat exchange tube banks 10 are all in
communication with the outlet manifold 40, such that col-
lection of liquids at the plurality of outlet pipes is facilitat-
ed.

[0040] In some embodiments, the heat exchanger in-
cludes the flat tubes 11 bent into a U shape, the fins 20
with recesses at two sides, and the connection joints 12
(the first connection joint 121 is configured to connect flat
tubes 11 in the same row, and the second connection
joint 122 is configured to connect flat tubes 11 across
rows). Such the U-shaped flat tube 11 is formed through
bending, a structure and a technology are simple, fin-
ished products have high precision, and assembly of the
fins 20 on the flat tube 11 is guaranteed. Applicability to
a staggered double-row insert heat exchanger is
achieved, a simple structure with few parts is achieved,
and desirable chip integrity and desirable reliability are
achieved.

[0041] Insome embodiments, the heat exchanger fur-
ther includes an edge plate 30, the edge plate 30 has a
structure similar to a structure of the fin 20, and the edge
plate 30 also has a structure with recesses at two sides.
[0042] From the above description, it can be seen that
the above embodiments of the disclosure achieve the
following technical effects of desirable integrity, desirable
reliability, a simple structure and convenient disassembly
and assembly.

[0043] It should be noted that the terms used herein
are merely for describing specific embodiments, and are
not intended to limit illustrative embodiments according
to the disclosure. As used herein, the singular form is
alsointended to include the plural form unless the context
clearly indicates otherwise. Further, it should be under-
stood that when the terms "comprise" and/or "include"
are used in this description, the term specify presence
of features, steps, operations, devices, assemblies
and/or their combinations.

[0044] Unless otherwise described specifically, rela-
tive arrangements, numeric expressions and values of
components and steps set forth in these examples do
not limit the scope of the disclosure. In addition, it should
be understood that for the convenience of description,
the dimensions of various parts shown in the accompa-
nying drawings are not drawn according to the actual
proportional relation. Technologies, methods and appa-
ratuses known to those of ordinary skill in related fields
may not be discussed in detail, but in appropriate cases,
the technologies, methods and apparatuses should be
regarded as a constituent part of the authorized descrip-
tion. In all examples shown and discussed herein, any
specific value should be constructed as merely illustrative
rather than limitative. As a result, other instances of illus-
trative examples can have different values. It should be
noted that similar reference numerals and letters indicate
similar items in the following accompanying drawings,
and once defined in one accompanying drawing, an item



9 EP 4 354 068 A1 10

is unnecessary to further define and explain in subse-
quent accompanying drawings.

[0045] In the description of the disclosure, it needs to
be understood the orientation or positional relations in-
dicated by the orientation terms such as "front", "rear",
"up", "down", "left", "right", "transverse", "vertical", "per-
pendicular”, "horizontal", "top", and "bottom" are based
on the orientation or positional relations shown in the
accompanying drawings, are merely for facilitating the
description of the disclosure and simplifying the descrip-
tion, rather than indicating or implying that an apparatus
or element referred to must have a particular orientation
or be constructed and operated in a particular orientation
in the absence of contrary description, and cannot be
interpreted as limitation to the disclosure accordingly.
The orientation terms "inside" and "outside" refer toinside
and outside relative to an outline of each component it-
self.

[0046] Forthe convenience of description, spatially rel-
ative terms such as "over", "above", "on an upper surface
of' and "on" can be used herein to describe a spatial
positional relation between a device or feature as shown
in the figure and other devices or features. It should be
understood that the spatially relative terms are intended
to include different orientations in use or operation in ad-
dition to the orientation of the device depicted in the fig-
ure. For example, if the device in the figure is inverted,
the device that is described as "above another device or
structure" or "over another device or structure" will be
positioned as "below another device or structure" or "un-
der another device or structure". As a result, the illustra-
tive term "above" can include two orientations of "above"
and "below". The device can also be positioned in other
different ways (rotated by 90 degrees or in other orien-
tations), and spatial relative description used herein is
explained accordingly.

[0047] In addition, it should be noted that the terms
such as "first" and "second" are used for defining parts,
and are merely used for conveniently distinguishing cor-
responding parts. The terms have no special meanings
unless otherwise stated, and shall not be understood as
limitation to the protection scope of the disclosure.
[0048] The above examples are merely preferred ex-
amples of the disclosure and are not intended to limit the
disclosure, and for those skilled in the art, various mod-
ifications and changes can be made to the disclosure.
Any modification, equivalent substitution, improvement,
etc. made within the spirit and principles of the disclosure
shall fall within the protection scope of the disclosure.

Claims

1. A heat exchanger, comprising:
a heat exchange tube bank (10), wherein the heat
exchange tube bank (10) comprises a flat tube (11)
and a connection joint (12); the flat tube (11) com-
prises afirst straight tube section, a benttube section
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and a second straight tube section, and the first
straight tube section, the bent tube section and the
second straight tube section are sequentially con-
nected to form a U-shaped tube structure; and a plu-
rality of flat tubes (11) are arranged, the plurality of
flat tubes (11) are disposed at intervals, and two ad-
jacentflattubes (11) are in communication with each
other through the connection joint (12).

The heat exchanger as claimed in claim 1, wherein
the connection joint (12) has a first connection port
and a second connection port that are in communi-
cation with each other; the first connection port is
connected with the first straight tube section, and the
second connection portis connected with the second
straight tube section; and the connection joint (12)
is a U-shaped joint, and the first connection port and
the second connection port are disposed at two ends
of the U-shaped joint respectively.

The heat exchanger as claimed in claim 1, wherein
the plurality of flat tubes (11) are uniformly distributed
in rows to form a flat tube bank structure, the flat tube
bank structure comprises a plurality of flat tube rows
disposed at intervals in a first preset direction, the
flat tube row comprises a plurality of flat tubes (11)
disposed at intervals in a second preset direction,
and the first preset direction and the second preset
direction are set with a predetermined angle there-
between; and

the connection joint (12) is disposed between two
adjacent flat tubes (11) in each flat tube row, and the
connection joint (12) is disposed between two adja-
cent flat tube rows, such that the flat tubes (11) in
the each flat tube row are in communication with one
another and then in communication with an adjacent
flat tube row.

The heat exchanger as claimed in claim 3, wherein
the connection joints (12) comprise:

a first connection joint (121) disposed between the
two adjacent flat tubes (11) of the each flat tube row,
wherein a first connection port of the first connection
joint (121) and a second connection port of the first
connection joint (121) are disposed at an interval in
the second preset direction.

The heat exchanger as claimed in claim 3, wherein
the connection joints (12) comprise:

a second connection joint (122) disposed between
the two adjacent flat tube rows, wherein a first con-
nection port of the second connection joint (122) and
a second connection port of the second connection
joint (122) are disposed at an interval in the first pre-
set direction.

The heat exchanger as claimed in claim 5, wherein
the flat tube (11) rows are disposed in a staggered
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manner, and the first connection port of the second
connection joint (122) and the second connection
port of the second connection joint (122) are dis-
posed at an interval in the second preset direction.

The heat exchanger as claimed in claim 3, further
comprising:

a fin (20), wherein the fin (20) is provided with a plu-
rality of snap-fit portions, the plurality of snap-fit por-
tions and the plurality of flat tube rows are disposed
in a one-to-one correspondingly manner, and each
of the plurality of snap-fit portions is snapped on a
corresponding flat tube row.

The heat exchanger as claimed in claim 7, wherein
the flat tube bank structure comprises two flat tube
rows disposed at an interval, the plurality of snap-fit
portions comprise a plurality of first snap-fit open
slots (21) disposed at intervals in the second preset
direction and a plurality of second snap-fit open slots
(22) disposed at intervals in the second preset direc-
tion, the first snap-fit open slot (21) and the second
snap-fit open slot (22) are disposed at two sides of
the fin (20) respectively, and an opening direction of
the first snap-fit open slot (21) is opposite to an open-
ing direction of the second snap-fit open slot (22).

The heat exchanger as claimed in any one of claims
3-8, wherein

a distance between two adjacent flat tube rows
is Wp, and 15<Wp<65; and/or,

a distance between two adjacent flat tubes (11)
in each flat tube row is Lp, and 6.5<Lp<35.

The heat exchanger as claimed in claim 1, wherein
a plurality of heat exchange tube banks (10) are ar-
ranged, and the plurality of heat exchange tube
banks (10) are disposed atintervals; each of the plu-
rality of heat exchange tube banks (10) has an inlet
tube and an outlet tube, and the heat exchanger fur-
ther comprises an inlet distribution head (60); and
the inlet tube is in communication with the inlet dis-
tribution head (60).

The heat exchanger as claimed in claim 10, further
comprising an outlet manifold (40), wherein the outlet
tube is in communication with the outlet manifold
(40).
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