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(67)  The disclosure provides a connecting tube and
a heat exchanger. The connecting tube is configured to
be connected with flat tubes. The connecting tube in-
cludes: two connection sections and a bent section, the
two connection sections are disposed at two ends of the
bent section respectively, the two connection sections
are connected with the bent section to form a U-shaped
tube, and an end, far away from the bent section, of the
connection section is provided with a connection port;
and the connection port has a flat mouth structure. Ac-
cording to a technical solution provided by the disclosure,
a technical problem that a manufacturing process of a

flat tube in the art known to inventors is complicated can

be solved.
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Description

Cross-Reference to Related Application

[0001] The present disclosure claims priority to Chi-
nese Patent Application No. 202121194724.6 (entitled
"Connecting Tube and Heat Exchanger"), and filed on
May 31, 2021, the contents of which are hereby incorpo-
rated by reference in its entirety.

Technical Field

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

Background

[0003] At present, staggered double-row microchan-
nel heat exchangers in the art known to inventors include
two staggered rows of flat tubes, that is, front row of flat
tubes and rear row of flat tubes are spaced by a certain
height and are not on the same plane.

[0004] Two independent core structures are adopted
in the staggered double-row heat exchangers in the art
known to inventors and are connected through a bent
section to form a complete flat tube. In this way, a man-
ufacturing process of the flat tube is complicated, which
is not conducive to reduction of manufacturing cost of
the flat tube.

Summary

[0005] A main objective of the disclosure is to provide
a connecting tube and a heat exchanger for solving a
technical problem that a manufacturing process of a flat
tube in the art known to inventors is complicated.
[0006] In order to achieve the above purpose, the dis-
closure provides a connecting tube. The connecting tube
is configured to be connected with flat tubes. The con-
necting tube includes: two connection sections and a
bent section, the two connection sections are disposed
at two ends of the bent section respectively, the two con-
nection sections are connected with the bent section to
form a U-shaped tube, and an end, far away from the
bent section, of each of the two connection sections is
provided with a connection port; and the connection port
has a flat mouth structure.

[0007] In some embodiments, the bent section is a
round tube, each of the two connections section includes
a transition zone and a flat tube zone, an end, connected
with the bent section, of the transition zone is provided
with a round mouth, and an end, connected with the flat
tube zone, of the transition zone is provided with a flat
mouth.

[0008] Insome embodiments, each of the two connec-
tion sections further includes a connection flange, and
the connection flange is disposed at an end, far away
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from the transition zone, of the flat tube zone.

[0009] Insomeembodiments, the connection flange is
folded towards an outer side of the connecting tube.
[0010] Insome embodiments, the two connection sec-
tions are disposed at an interval, and a projection of one
connection section on a central plane of an other con-
nection section is disposed to be staggered from the cen-
tral plane of the other connection section.

[0011] In some embodiments, a longitudinal distance
between the two connection sections is set as H1, and
5 mm<H1<15 mm; and/or, a transverse distance be-
tween the two connection sections is set as W, and 12
mm<W<45 mm.

[0012] Insome embodiments, the two connection sec-
tions are disposed at an interval, and a projection of one
connection section on a central plane of the other con-
nection section is disposed to coincide with the central
plane of the other connection section.

[0013] In some embodiments, a longitudinal distance
between the two connection sections is set as H2, and
5 mm<H2<15 mm.

[0014] Insome embodiments, alength of the bent sec-
tionis setas L1, and 15 mm<L1<35 mm; and/or, a length
of each of the two connection sections is set as L2, and
0 mm<L2<8 mm; and/or, a width of the connection port
is set as d, and 5 mm<d<30 mm; and/or, a height of the
connection port is set as h, and 1.3 mm<h<4.5 mm;
and/or, a diameter of the bent section is set as @A, and
5 mm<pA<15.88 mm.

[0015] According to another aspect of the disclosure,
a heat exchanger is provided. The heat exchanger in-
cludes a plurality of flat tubes, and the plurality of flat
tubes are disposed at intervals; and a connecting tube,
where the connecting tube is the connecting tube provid-
ed above, and the connecting tube is disposed between
two adjacent flat tubes, such that the two adjacent flat
tubes are in communication with each other through the
connecting tube.

[0016] By applying the technical solution of the disclo-
sure, the connecting tube is disposed between two ad-
jacent flat tubes, such that two flat tubes can be conven-
iently connected with each other, a bent flat tube is
formed, and the manufacturing process of the bent flat
tube is simplified. In view of that, according to the tech-
nical solution provided by the disclosure, the technical
problem that the manufacturing process of the flat tube
in the art known to inventors is complicated can be
solved.

Brief Description of the Drawings

[0017] As aconstituent partofthe disclosure, the draw-
ings of the description are used to provide further under-
standing of the disclosure, and exemplary examples of
the disclosure and their specification serve to explain the
disclosure, and do not constitute improper limitation to
the disclosure. In the accompanying drawings:
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Fig. 1 illustrates a schematic structural diagram of a
connecting tube according to an example of the dis-
closure;

Fig. 2 illustrates a front view of a structure in Fig. 1;
Fig. 3 illustrates a top view of the structure in Fig. 1;
Fig. 4 illustrates a left view of the structure in Fig. 1;
Fig. 5 illustrates a schematic structural diagram of a
connecting tube according to another example ofthe
disclosure;

Fig. 6 illustrates a front view of a structure in Fig. 5;
Fig. 7 illustrates a top view of the structure in Fig. 5;
Fig. 8 illustrates a left view of the structure in Fig. 5;
Fig. 9 illustrates a schematic structural diagram of a
heat exchanger according to an example of the dis-

closure; and

Fig. 10 illustrates an enlarged view of portion A in
Fig. 9.

[0018] The accompanying drawings include the follow-
ing reference numerals:

10. connecting tube; 11. connection section; 111. transi-
tion zone; 112. flat tube zone; 113. connection flange;
12. bent section; and 20. flat tube.

Detailed Description of the Embodiments

[0019] Itis to be noted that the embodiments and fea-
tures in the embodiments of the disclosure may be com-
bined with each other without conflict. The disclosure will
be described in detail below with reference to the accom-
panying drawings and the embodiments.

[0020] As shown in Figs. 1-8, some embodiments of
the present disclosure provides a connecting tube 10.
The connecting tube 10 is configured to be connected to
a flat tube 20. The connecting tube 10 includes: two con-
nection sections 11 and a bent section 12, the two con-
nection sections 11 are disposed at two ends of the bent
section 12 respectively, the two connection sections 11
are connected with the bent section 12 to form a U-
shaped tube structure, and an end, far away from the
bent section 12, of each of the two connection sections
11 is provided with a connection port; and the connection
port has a flat mouth structure.

[0021] By adopting such a structural arrangement, a
connecting tube 10 is arranged, and the connecting tube
10 is disposed between two adjacent flat tubes 20, such
that the two adjacent flat tubes 20 are conveniently con-
nected with each other, a bent flat tube is formed, and
the manufacturing process of the bent flat tube 20 is sim-
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plified.

[0022] In some embodiments, the bent section 12 is a
round tube, each of the two connection sections 11 in-
cludes a transition zone 111 and a flat tube zone 112, an
end, connected with the bent section 12, of the transition
zone 111 is provided with a round mouth, and an end,
connected with the flat tube zone 112, of the transition
zone 111 is provided with a flat mouth. By adopting such
a structural arrangement, a transition zone 111 is ar-
ranged, such that smooth transition is facilitated, and a
strength of the entire structure is improved. In addition,
production, manufacturing and molding is facilitated, and
an integrated molded structure is formed conveniently.
[0023] Insomeembodiments, each of the two connect-
ing sections further includes a connection flange 113,
and the connection flange 113 is disposed at an end, far
away from the transition zone 111, of the flat tube zone
112. By adopting such a structural arrangement facili-
tates connection by the connection flange.

[0024] In some embodiments, the connection flange
113 is folded towards the outer side of the connecting
tube 10, and is conveniently inserted at an outer side of
the flat tube 20, such that assembly and disassembly are
facilitated.

[0025] As shown in Figs. 1-4, the two connection sec-
tions 11 are disposed at an interval, and a projection of
one connection section 11 on a central plane of the other
connection section 11 is disposed to be staggered from
the central plane of the other connection section 11. The
connecting tube 10 is configured to be connected with
flat tubes 20 in different rows, so as to cause flat tubes
20 in different rows to be in communication with each
other.

[0026] In some embodiments, a longitudinal distance
between the two connection sections 11 is set as H1,
and 5 mm<H1<15 mm.

[0027] In some embodiments, a transverse distance
between the two connection sections 11 is set as W, and
12 mm<W<45 mm.

[0028] In some embodiments, a longitudinal distance
between the two connection sections 11 is set as H1,
and 5 mm<H1<15 mm. A transverse distance between
the two connection sections 11 is set as W, and 12
mm<W<45 mm.

[0029] Insomeembodiments,the longitudinal distance
between the two connection sections 11 is set as H1,
and 5 mm<H1<15 mm.

[0030] The transverse distance between the two con-
nection sections 11 is set as W, 12 mm<W<45 mm. By
adopting such a structural arrangement, a heatexchange
effect can be improved and a heat loss can be reduced
as much as possible on the basis that structural com-
pactness of the flat tube 20 of the heat exchanger is im-
proved.

[0031] As shown in Figs. 5-8, the two connection sec-
tions 11 are disposed at an interval, and a projection of
one connection section 11 on a central plane of the other
connection section 11 is arranged to coincide with the
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central plane of the other connection section 11. The con-
necting tube 10 is configured to connect two adjacent flat
tubes 20 among a plurality of flat tubes 20 in the same
row, so as to communicate the plurality of flat tubes 20
in the same row.

[0032] In some embodiments, a longitudinal distance
between the two connection sections 11 is set as H2,
and 5 mm<H2<15 mm. By adopting such a structural
arrangement, a heat exchange effect is improved and a
heat loss is reduced as much as possible on the basis
that structural compactness of the flat tube 20 of the heat
exchanger is improved.

[0033] Insome embodiments, alength of the bent sec-
tion 12 is set as L1, and 15 mm<L1<35 mm; and/or, a
length of each of the two connection sections 11 is set
as L2, and 0 mm<L2<8 mm; and/or, a width of the con-
nection port is set as d, and 5 mm<d<30 mm; and/or, a
height of the connection port is set as h, and 1.3
mm<h<4.5 mm; and/or, a diameter of the bent section
12 is set as @A, and 5 mm<pA<15.88 mm.

[0034] Insome embodiments, alength of the bent sec-
tion 12 is set as L1, and 15 mm<L1<35 mm; a length of
each of the connection sections 11 is set as L2, and 0
mm<L2<8 mm; a width of the connection port is set as
d, and 5 mm<d<30 mm; a height of the connection port
is set as h, and 1.3 mm<h<4.5 mm; and a diameter of
the bent section 12 is set as @A, and 5 mm<pA<15.88
mm. By adopting such a structural arrangement, layout
compactness of the entire structure is optimized, a heat
exchanger effect is improved, and a heat loss is reduced
conveniently.

[0035] In some embodiments, the connecting tube 10
is obtained by bending and flaring a circular tube. The
connecting tube 10 is made of aluminum, composite alu-
minum or copper. The connecting tube 10 is applicable
to a connection of the flat tubes 20, a simple implemen-
tation process and high precision of finished products are
achieved, and applicability to a staggered double-row
heat exchanger is achieved.

[0036] As shown in Figs. 9 and 10, in some embodi-
ments, a heat exchanger is provided. The heat exchang-
er includes a plurality of flat tubes 20 and a connecting
tube 10. The plurality of flat tubes 20 are disposed at
intervals. A connecting tube 10 is the connecting tube 10
provided in the above embodiments, and the connecting
tube 10 is disposed between two adjacent flat tubes 20,
such that two adjacentflattubes 20 are in communication
with each other through the connecting tube 10.

[0037] In some embodiments, the connecting tube 10
is welded to the flat tube 20, such that design of a flow
path of the heat exchanger is implemented.

[0038] From the above description, it can be seen that
the above embodiments of the disclosure achieves the
following technical effects: a simple implementation proc-
ess and high precision of finished products are achieved.
[0039] It should be noted that the terms used herein
are merely for describing specific embodiments, and are
not intended to limit exemplary embodiments according
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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 denotes presence
of features, steps, operations, devices, assemblies
and/or their combinations.

[0040] 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
cannot be discussed in detail, but in appropriate cases,
the technologies, methods and apparatuses should be
regarded as a constituent part of the granted description.
In allinstances shown and discussed herein, any specific
value should be constructed as merely illustrative, but
not limitative. As a result, other instances of exemplary
examples can have different values. It should be noted
that similar reference numerals and letters indicate sim-
ilar items in the following accompanying drawings, and
once defined in one accompanying drawing, an item is
unnecessary to further define and explain in subsequent
accompanying drawings.

[0041] In the description of the disclosure, it should be
understood the orientation or positional relations indicat-
ed by the orientation terms such as "front", "rear", "up",
"down", "left", "right", "transverse", "vertical", "perpendic-
ular", "horizontal", "top", and "bottom" are based on the
orientation or positional relations shown in the accompa-
nying drawings, are merely for facilitating the description
of the disclosure and simplifying the description, rather
than indicating or implying that an apparatus or element
referred to must have a particular orientation or be con-
structed and operated in a particular orientation in the
absence of contrary description, and cannot be under-
stood as limitation to the disclosure accordingly. The ori-
entation terms "inside" and "outside" refer to inside and
outside relative to outlines of components.

[0042] 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. Forexample, ifthe device in the accompanying draw-
ing 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 "under another device or structure". As a
result, the exemplary term "above" can include two ori-
entations of "above" and "below". The device can also
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be positioned in other different ways (rotated by 90 de-
grees or in other orientations), and spatial relative de-
scription used herein is explained accordingly.

[0043] 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 cannot be understood as
limitation to the protection scope of the disclosure ac-
cordingly.

[0044] 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 connecting tube, configured to be connected with
flat tubes, and comprising:

two connection sections (11) and a bent section
(12), the two connection sections (11) are dis-
posed at two ends of the bent section (12) re-
spectively, the two connection sections (11) are
connected with the bent section (12) to form a
U-shaped tube, and an end, far away from the
bent section (12), of each of the two connection
sections (11) is provided with a connection port;
and

the connection port has a flat mouth structure.

2. The connecting tube as claimed in claim 1, wherein
the bent section (12) is a round tube, each of the two
connection sections (11) comprises a transition zone
(111) and a flat tube zone (112), an end, connected
with the bent section (12), of the transition zone (111)
is provided with a round mouth, and an end, con-
nected with the flat tube zone (112), of the transition
zone (111) is provided with a flat mouth.

3. The connecting tube as claimed in claim 2, wherein
each of the two connection sections (11) further com-
prises a connection flange (113), and the connection
flange (113) is disposed at an end, far away from the
transition zone (111), of the flat tube zone (112).

4. The connecting tube as claimed in claim 3, wherein
the connection flange (113)is folded towards an out-
er side of the connecting tube.

5. The connecting tube as claimed in claim 1, wherein
the two connection sections (11) are disposed at an
interval, and a projection of one connection section
(11) on a central plane of an other connection section
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(11) is disposed to be staggered from the central
plane of the other connection section (11).

6. The connecting tube as claimed in claim 5, wherein

a longitudinal distance between the two connec-
tion sections (11)is setas H1, and 5 mm<H1<15
mm; and/or,

a transverse distance between the two connec-
tion sections (11) is setas W, and 12 mm<W<45
mm.

7. The connecting tube as claimed in claim 1, wherein
the two connection sections (11) are disposed at an
interval, and a projection of one connection section
(11)onacentral plane of an other connection section
(11) is disposed to coincide with the central plane of
the other connection section (11).

8. The connecting tube as claimed in claim 7, wherein
a longitudinal distance between the two connection
sections (11) is set as H2, and 5 mm<H2<15 mm.

9. The connecting tube as claimed in any one of claims
1-8, wherein

alength of the bent section (12) is setas L1, and
15 mm<L1<35 mm; and/or,

a length of each of the two connection sections
(11) is set as L2, and 0 mm<L2<8 mm; and/or,
a width of the connection port is set as d, and 5
mm<d<30 mm; and/or,

a height of the connection port is set as h, and
1.3 mm<h<4.5 mm; and/or,

a diameter of the bent section (12) is set as @A,
and 5 mm<pA<15.88 mm.

10. A heat exchanger, comprising:

a plurality of flat tubes, and the plurality of flat
tubes are disposed at intervals; and

a connecting tube, wherein the connecting tube
is the connecting tube as claimed in any one of
claims 1-9, and the connecting tube is disposed
between two adjacent flat tubes, the two adja-
cent flat tubes are in communication with each
other through the connecting tube.
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