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(54) HEAT EXCHANGER

(57) A heat exchanger (100) is provided. The heat
exchanger (100) includes a plurality of fin units (10), a first
pipeline unit (2), and a second pipeline unit (3); the
plurality of fin units (10) is spaced apart from each other
and arranged side by side; the first pipeline unit (2)
penetrates through the fin units (10), and includes a
plurality of first pipelines (201) distributed at intervals in
the length direction of the fin units (10); the second pipe-
line unit (3) penetrates through the fin units (10); the
second pipeline unit (3) and the first pipeline unit (2)
are arranged at intervals in the width direction of the fin
units (10); the second pipeline unit (3) includes a plurality
of second pipelines (301) distributed at intervals in the
length direction of the fin units (10); and the pipeline
structures of the second pipelines (301) and the first
pipelines (201) are different.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese pa-
tent application No. 202221016299.6, filed on April 28,
2022, and titled "HEAT EXCHANGER", and
202221057985.8, filed on April 28, 2022, and titled
"HEAT EXCHANGER", the contents of which are hereby
incorporated by reference in its entirety.

TECHNICAL FIELD

[0002] The presentinvention relates to the field of heat
exchange technology, and in particular to a heat exchan-
ger.

BACKGROUND

[0003] The main components of an air conditioning
system include a compressor, a condenser, a throttling
device and a heat exchanger. The heat exchanger is
configured to exchange heatbetween the air conditioning
system and the outside world, and the heat exchange is
mainly accomplished via fins of the heat exchanger.
[0004] In related technology, in order to achieve the
refrigeration requirement with a relatively small box body,
a double-row parallel-flow heat exchanger is generally
adopted. Currently, in the double-row parallel-flow heat
exchanger, afrontrow of the pipeline and a rear row of the
pipeline have the same structure, which cannot meet
heat exchange requirement in different working condi-
tions. For example, when the heat exchanger is used as
an evaporator, a medium is liquid when it enters the front
row of the pipeline, and with the heat exchange process,
the medium is gradually evaporated from liquid to gas. In
the process, a flow rate of the medium becomes faster,
resulting in insufficient het exchange between the med-
ium and the rear row of the pipeline. Thus, the heat
exchange effect of the front row of pipeline is good, while
the heat exchange effect of the rear row of the pipeline is
relatively worse, not give full play to the heat transfer
effect of the double-row parallel-flow heat exchanger,
affecting the heat exchange effect.

SUMMARY

[0005] On the basis of embodiments of the present
invention, a heat exchanger is provided. The heat ex-
changerincludes a plurality of fin units, a first pipeline unit
and a second pipeline unit. The plurality of fin units are
spaced from each other and arranged side by side; the
first pipeline unit penetrates through the plurality of fin
units, in which the first pipeline unit includes a plurality of
first pipelines arranged at intervals along a length direc-
tion of the plurality of fin units; and the second pipeline
unit penetrates through the plurality of fin units, in which
the second pipeline unit and the first pipeline unit are
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spaced from each other along a width direction of the
plurality of fin units, and the second pipeline unitincludes
a plurality of second pipelines arranged at intervals along
the length direction of the plurality of fin units. A pipeline
structure of the plurality of second pipelines is different
from a pipeline structure of the plurality of first pipelines.
[0006] Insome embodiments, the first pipeline unitis a
first flat pipe unit, the first flat pipe unitincludes a plurality
of first flat pipes arranged at intervals along the length
direction of the plurality of fin units, the second pipeline
unitis a second flat pipe unit, and the second flat pipe unit
includes a plurality of second flat pipes arranged at
intervals along the length direction of the plurality of fin
units. The plurality of first flat pipes and the plurality of
second flat pipes are interlaced and a cross sectional
area of each of the plurality of first flat pipes is greater than
a cross sectional area of each of the plurality of second
flat pipes.

[0007] In some embodiments, a length of each of the
plurality of first flat pipes is equal to a length of each of the
plurality of second flat pipes, and a pipe thickness of the
plurality of first flat pipes is equal to a pipe thickness of
each of the plurality of second flat pipes; a width of each of
the plurality of first flat pipes is defined as L1, a width of
each of the plurality of second flat pipes is defined as L2,
and the width L1 of each of the plurality of first flat pipes
and the width L2 of each of the plurality of second flat
pipes satisfy a following formula: 6 mm<L2<L1<20mm.
Optionally, alength of each of the plurality of first flat pipes
is equal to a length of each of the plurality of second flat
pipes, and a width of the plurality of first flat pipes is equal
to a width of each of the plurality of second flat pipes; a
pipe thickness of each of the plurality of first flat pipes is
defined as H1, a pipe thickness of each of the plurality of
second flat pipes is defined as H2, and the pipe thickness
H1 of each of the plurality of first flat pipes and the pipe
thickness H2 of each of the plurality of second flat pipes
satisfy a following formula: 1 mm < H2 < H1 <5 mm.
[0008] In some embodiments, one of the plurality of
first flat pipes and adjacent two of the plurality of second
pipes are arranged in an equilateral triangle-shape; a
vertical distance between a central plane of one of the
plurality of first flat pipes along the length direction of the
plurality of fin units and a central plane of an adjacent
second pipe along the length direction of the plurality of
fin units is defined as S, and the vertical distance S
between the central plane of one of the plurality of first
flat pipes along the length direction of the plurality of fin
units and the central plane of the adjacent second pipe
along the length direction of the plurality of fin units satisfy
a following formula: 12 mm < S <25 mm.

[0009] In some embodiments, the heat exchanger
further includes a distributor and an adapting unit, the
distributor includes a first capillary pipe and a second
capillary pipe, a pipe size of the first capillary pipe is
greater than a pipe size of the second capillary pipe.
The first capillary pipe is connected to and in commu-
nication with one of the plurality of first flat pipes via the
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adapting unit, and the second capillary pipe is connected
to and in communication with one of the plurality of
second flat pipes via the adapting unit.

[0010] In some embodiments, the adapting unit in-
cludes a first adapter and a second adapter, one end
ofthe firstadapter fits with the first capillary pipe, the other
end of the first adapter fits with a corresponding first flat
pipe of the plurality of first flat pipes; and one end of the
second adapter fits with the second capillary pipe, and
the other end of the second adapter fits with a corre-
sponding second flat pipe of the plurality of second flat
pipes.

[0011] Insome embodiments, the first pipeline unitis a
first flat pipe unit, the first flat pipe unitincludes a plurality
of first flat pipes arranged at intervals along the length
direction of the plurality of fin units, the second pipeline
unit is a circular pipe unit, and the circular pipe unit
includes a plurality of circular pipes arranged at intervals
along the length direction of the plurality of fin units. The
heat exchanger further includes a bending connector,
one end of the bending connector is connected to and in
communication with a corresponding circular pipe of the
plurality of circular pipes, and the other end of the bending
connector is connected to and in communication with a
corresponding first flat pipe of the plurality of first flat
pipes.

[0012] In some embodiments, the bending connector
includes a first connecting portion, a second connecting
portion and a twisting portion, in which one end of the first
connecting portion is connected to and in communication
with a corresponding first flat pipe of the plurality of first
flat pipes; one end of the second connecting portion is
connected to and in communication with the correspond-
ing circular pipe of the plurality of circular pipe; and one
end of the twisting portion is connected to and in com-
munication with one end of the first connecting portion
away from the corresponding first flat pipe of the plurality
of first flat pipes, and the other end of the twisting portion
is connected to and in communication with one end of the
second connecting portion away from the corresponding
circular pipe of the plurality of circular pipes.

[0013] Insome embodiments, the first connecting por-
tion fits with the corresponding first flat pipe of the plurality
of first flat pipes, and at least part of the corresponding
first flat pipe of the plurality of first flat pipes penetrates
into the first connecting portion; and the second connect-
ing portion fits with the corresponding circular pipe of the
plurality of circular pipes, and at least part of the corre-
sponding circular pipe of the plurality of circular pipes
penetrates into the second connecting portion. The twist-
ing portion is U-shaped, the twisting portion is U-shaped,
and a cross section of one end of the twisting portion is
kidney-shaped, a cross section of the other end of the
twisting portion is circular-shaped, and the one end of the
twisting portion with the kidney-shaped cross sectionisin
a smooth transition to the other end of the twisting portion
with the circular-shaped cross section.

[0014] In some embodiments, the plurality of first flat
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pipes and the plurality of circular pipes are interlaced, and
one of the plurality of first flat pipes is connected to and in
communication with an adjacent circular pipe of the
plurality of circular pipes.

[0015] In some embodiments, the heat exchanger
further includes a plurality of bending pipes, and ends
of the adjacent two of the plurality of first flat pipes away
from the bending connector are connected to and in
communication with each other via corresponding one
of the plurality of bending pipes.

[0016] In some embodiments, the heat exchanger
further includes a distributor and a collecting pipe, an
end of one of adjacent two of the plurality of circular pipes
away from the bending connector is connected to and in
communication with the distributor, and an end of the
other of the adjacent two of the plurality of circular pipes
away from the bending connector is connected to and in
communication with the collecting pipe.

[0017] In some embodiments, a bending portion is
defined by an end of each of the plurality of circular pipes
away from the bending connector bending, and the bend-
ing portion is connected to and in communication with the
distributor.

[0018] In some embodiments, the plurality of fin units
includes a first fin and a second fin, the first pipeline unit
penetrates though the first fin, and the second pipeline
unit penetrates through the second fin. The second fin is
located at a side of the first fin adjacent to the first pipeline
unit and abuts against the first fin.

[0019] In some embodiments, a width of the first fin is
defined as W1, a width of the second finis defined as W2,
and the width W1 of the first fin and the width W2 of the
second fin satisfy with a following formula: W2<W1.
[0020] Details of one or more embodiments of the
present application are presented in the following accom-
panying drawings and description in order to make other
features, purposes and advantages of the present appli-
cation more concise and understandable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In order to better describe and illustrate the
embodiments and/or examples of the present application
disclosed herein, reference may be made to one or more
of the accompanying drawings. The additional details or
examples used to describe the accompanying drawings
should not be considered a limitation on the scope of any
of the disclosed applications, the embodiments and/or
examples currently described, and the best mode of
these applications as currently understood.

FIG. 1 is a structural schematic diagram of part of a
heat exchanger in some embodiments.

FIG. 2 is a front view of part of a heat exchanger in
some embodiments.

FIG. 3 is a front view of part of a heat exchanger in
some embodiments.

FIG. 4 is a front view of part of a heat exchanger in
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some embodiments.

FIG. 5 is a structural schematic diagram of part of a
heat exchanger in some embodiments.

FIG. 6 is a structural schematic diagram of a dis-
tributor in some embodiments.

FIG. 7 is a structural schematic diagram of a first
adapter in some embodiments.

FIG. 8 is a structural schematic diagram of a second
adapter in some embodiments.

FIG. 9is a structural schematic diagram of a bending
pipe in some embodiments.

FIG. 10 is a structural schematic diagram of a heat
exchanger in some embodiments.

FIG. 11 is a side view of a heat exchanger in some
embodiments.

FIG. 12 is a structural schematic diagram of part of a
heat exchanger in some embodiments.

FIG. 13 is a structural schematic diagram of part of a
heat exchanger in some embodiments.

FIG. 14 is abending connector of a heatexchangerin
some embodiments.

[0022] Inthefigures, 100 represents a heatexchanger;
10 represents a fin unit; 11 represents a first fin; 12
represents a second fin; 2 represents a first pipeline unit;
201 represents a first pipeline; 20 represents a first flat
pipe unit; 21 represents a first flat pipe; 3 represents a
second pipeline unit; 301 represents a second pipeline;
31 represents a second flat pipe unit; 311 represents a
second flat pipe; 32 represents a circular pipe unit; 321
represents a circular pipe; 322 represents a bending
portion; 40 represents a bending connector; 41 repre-
sents a first connecting portion; 42 represents a second
connecting portion; 43 represents a twisting portion; 50
represents a bending pipe; 60 represents a distributor; 6
represents a capillary pipe; 61 represents a first capillary
pipe; 62 represents a second capillary pipe; 70 repre-
sents a collecting pipe; 80 represents a adapting unit; 81
represents a first adapter; and 82 represents a second
adapter.

DETAILED DESCRIPTION

[0023] In order that the foregoing purposes, features
and advantages of the present invention may be made
more apparent and understandable, specific embodi-
ments of the present invention are described in detail
below in conjunction with the accompanying drawings.
Many specific details are set forth in the following de-
scription to facilitate a full understanding of the present
invention. However, the present invention is capable of
being implemented in many other ways different from
those described herein, and those skilled in the art may
make similar improvements without violating the conno-
tations of the present invention, and thus the present
invention is not limited by the specific embodiments dis-
closed below.

[0024] Itis noted that when a component is said to be
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"fixed to" or "disposed on" another component, it may be
directly on the other component orthere may be a centred
component. When a componentis said to be "connected"
to another component, it may be directly connected to the
other component or there may be both centred compo-
nents. The terms "vertical", "horizontal", "up", "down",
"left", "right" and similar expressions used in the speci-
fication of the present invention are for illustrative pur-
poses only and are not meant to be exclusive.

[0025] Furthermore, the terms "first", "second" are
used for descriptive purposes only and are not to be
understood as indicating or implying relative importance
or implicitly specifying the number of technical features
indicated. Thus, a feature defined with the terms "first",
"second" may include at least one such feature, either
explicitly or implicitly. In the description of the present
invention, "plurality" means at least two, e.g., two, three,
etc., unless otherwise expressly and specifically limited.
[0026] In the present invention, unless otherwise ex-
pressly specified and limited, the first feature "on" or
"under" the second feature may be that the first feature
is in direct contact with the second feature, or that the first
feature is in indirect contact with the second feature
through an intermediate medium. Furthermore, the first
feature being "above", "on" or "upon" the second feature
may mean that the first feature is directly above or diag-
onally above the second feature, or it may simply mean
that the first feature is horizontally higher than the second
feature. The first feature being "below", "under" or "be-
neath" the second feature may be that the first feature is
directly below or diagonally below the second feature, or
it may simply mean that the first feature is horizontally
smaller than the second feature.

[0027] Unless otherwise defined, all technical and
scientific terms used in the specification of the present
invention have the same meaning as commonly under-
stood by those skilled in the art to which the present
invention belongs. Terms used in the specification of
the present invention are used only for the purpose of
describing specific embodiments and are not intended to
limit the present invention. The term "and/or" as used in
the specification of the present invention includes any
and all combinations of one or more of the relevant listed
items.

[0028] Referring to FIG. 1, FIG. 5 and FIG. 10, a heat
exchanger 100 is provided in the present invention, and
the heat exchanger 100 is disposed in an air conditioning
system.

[0029] The main components of the air conditioning
system include a compressor, a condenser, a throttling
device and a heat exchanger. The heat exchanger is
configured to exchange heat between the air conditioning
system and the outside world, and the heat exchange is
mainly accomplished via fins of the heat exchanger.
[0030] In related technology, in order to achieve the
refrigeration requirement with a relatively small box body,
a double-row parallel-flow heat exchanger is generally
adopted. Currently, in the double-row parallel-flow heat



7 EP 4 517 243 A1 8

exchanger, a frontrow of the pipeline and arear row of the
pipeline have the same structure, which cannot meet
heat exchange requirement in different working condi-
tions. For example, when the heat exchanger is used as
an evaporator, a medium is liquid when it enters the front
row of the pipeline, and with the heat exchange process,
the medium is gradually evaporated from liquid to gas. In
the process, a flow rate of the medium becomes faster,
resulting in insufficient het exchange between the med-
ium and the rear row of the pipeline. Thus, the heat
exchange effect of the front row of pipeline is good, while
the heat exchange effect of the rear row of the pipeline is
relatively worse, not give full play to the heat transfer
effect of the double-row parallel-flow heat exchanger,
affecting the heat exchange effect.

[0031] Inorder to solve the problem above, referring to
FIG. 1, a heat exchanger 100 is provided in the present
invention. The heat exchanger 100 includes a plurality of
fin units 10, a first pipeline unit 2 and a second pipeline
unit 3. The plurality of fin units 10 are spaced from each
other and arranged side by side; the first pipeline unit 2
penetrates through the plurality of fin units 10, in which
the first pipeline unit 2 includes a plurality of first pipelines
201 arranged at intervals along a length direction of the
plurality of fin units 10; and the second pipeline unit 3
penetrates through the plurality of fin units 10, in which
the second pipeline unit 3 and the first pipeline unit 2 are
spaced from each other along a width direction of the
plurality of fin units 10, and the second pipeline unit 3
includes a plurality of second pipelines 301 arranged at
intervals along the length direction of the plurality of fin
units 10. A pipeline structure of the plurality of second
pipelines 301 is different from a pipeline structure of the
plurality of first pipelines 201.

[0032] In the present invention, by providing two rows
of pipelines having different pipeline structures, the heat
exchanger 100 can meet different heat exchange re-
quirement according to actual working conditions. In
the heat exchange process, when a medium in the pipe-
line of the heat exchanger 100 should be subjected to
sufficient heat exchange, a pipe size of the first pipeline
201 or a pipe size of the second pipeline 301 can be
enlarged to properly reduce a flow rate of the medium,
thereby improving a heat exchange effect. On the con-
trary, when the flow rate of the medium in the pipeline
should be increased, the pipe size of the first pipeline 201
or the pipe size of the second pipeline 301 can be
decreased. In some embodiments, in order to improve
the flow rate of the medium, improve discharge effect or
adapt to a pipeline of the air conditioning system, a
pipeline structure of the second pipeline 301 and a pipe-
line structure of the first pipeline 201 can be different
structures, such as a circular pipe, a flat pipe, a snake-
shaped pipe and the like, which are not limited in the
present invention.

[0033] Insome embodiments, the first pipeline unit 2 is
a first flat pipe unit 20, the first flat pipe unit 20 includes a
plurality of first flat pipes 21 arranged at intervals along
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the length direction of the plurality of fin units 10, the
second pipeline unit 3 is a second flat pipe unit 31, and the
second flat pipe unit includes a plurality of second flat
pipes 311 arranged at intervals along the length direction
of the plurality of fin units 10. The plurality of first flat pipes
21 and the plurality of second flat pipes 311 are interlaced
and a cross sectional area of each of the plurality of first
flat pipes 21 is greater than a cross sectional area of each
of the plurality of second flat pipes 311.

[0034] Inthe heat exchanger 100 of the presentinven-
tion, by providing two rows of flat pipes having different
cross sectional areas, different heat exchange require-
ments can be met. Besides, firstly, the medium flows into
the second flat pipe 311 having a relatively small cross
sectional area and is subjected to a preliminary heat
exchange process. Then, the medium flows into the first
flat pipe 21 having a relatively great cross sectional area
and is subjected to a further heat exchange process.
Since the cross sectional area of the first flat pipe 21 is
greater, when the medium flows into the first flat pipe 21,
the flow rate of the medium decreases, so that the med-
ium can be subjected to sufficient heat exchange with the
first flat pipe 21, improving heat exchange performance
of the heat exchanger 100. The plurality of first flat pipes
21 and the plurality of second flat pipes 311 are inter-
laced, which further improves the heat exchange perfor-
mance of the heat exchanger 100.

[0035] At the same time, since the plurality of first flat
pipes 21 and the plurality of second flat pipes 311 are
interlaced, the heat exchange performance of the heat
exchanger 100 is further improved. Since the plurality of
first flat pipes 21 and the plurality of second flat pipes 311
are interlaced, a side of one of the plurality of first flat
pipes 21 faces the plurality of fin units. Therefore, the
mediumin the first flat pipe 21 can not only exchange heat
viafin structures at both sides of the first flat pipe 21 along
the length direction of the fin unit 10, but also exchange
heat via fin structures at a side of the second flat pipe 211
along the width direction of the fin unit 10, so as to make
full use of the plurality of fin units 10 to exchange heat,
thereby further improving the heat exchange perfor-
mance.

First embodiment

[0036] Referring to FIG. 2, a length of the first flat pipe
21 is equal to a length of the second flat pipes 311, and a
pipe thickness of the first flat pipe 21 is equal to a pipe
thickness of the second flat pipe 311. A width of the first
flat pipe 21 is defined as L 1, a width of the second flat pipe
311 is defined as L2, and the width L1 of the first flat pipe
21 and the width L2 of the second flat pipe 311 satisfy a
following formula: L1 > L2. In this way, since the cross
sectional area of the first flat pipe 21 is greater than the
cross sectional area of the second flat pipes 311, a
contact area between the first flat pipe 21 and the fin unit
10isincreased. In addition, when the heatexchangerisin
operation, since the cross sectional area of the first flat
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pipe 21 is greater, the flow rate of the medium becomes
slower, and the medium contact more sufficiently with the
first flat pipe 21, which improve the heat exchange per-
formance of the heat exchanger 100.

[0037] In some embodiments, the width L1 of the first
flat pipe 21 and the width L2 of the second flat pipe 311
satisfy a following formula: 6 mm<L2<L1<20 mm. By
properly setting the width L1 of the first flat pipe 21 and
the width L2 of the second flat pipe 311, a discharging
performance of the heat exchanger 100 and the heat
exchange performance of the heat exchanger 100 can be
balanced. When the heat exchanger is used as an eva-
porator, the second flat pipe 311 is located at a windward
side of the heat exchanger 100, and the first flat pipe 21 is
located at a leeward side of the heat exchanger 100. The
second flat pipe 311 located at the windward side of the
heat exchanger 100 will contact the outside air first,
condensing a great amount of water. At this time, the
second flat pipe 311 with a smaller cross sectional area
can facilitate discharging of the condensate water, there-
by improving discharging performance of the heat ex-
changer 100. If both the width of the first flat pipe 21 and
the width of the second flat pipe 311 are greater than 20
mm, the width of the first flat pipe 21 and the width of the
second flat pipe 311 are unduly great. When the heat
exchanger 100 is used as the evaporator, water may
easily accumulate on the first flat pipe 21 and the second
flat pipe 311. The heat exchange performance of the heat
exchanger 100 may be influenced ifthe wateris not timely
discharged. If both the width of the first flat pipe 21 and the
width of the second flat pipe 311 are smaller than 6 mm,
the width of the first flat pipe 21 and the width of the
second flat pipe 311 are unduly small, and a contact area
between the first flat pipe 21 and the fin unit 10 and a
contact area between the second flat pipe 311 and the fin
unit 10 become smaller, which reduces the heat ex-
change performance of the heat exchanger 100.
[0038] In some embodiments, the width of the first flat
pipe 21 and the width of the second flat pipe 311 can be
adjusted according to actual needs. For example, the
width of the first flat pipe 21 and the width of the second
flat pipe 311 can be independently selected from 10 mm,
12 mm, 14 mm or 16 mm, as long as the width of the first
flat pipe 21 and the width of the second flat pipe 311
satisfy the range of the width of the first flat pipe 21 and the
range of the width of the second flat pipe 311 described
above.

Second embodiment

[0039] Referring to FIG. 3, a length of the first flat pipe
21 is equal to a length of the second flat pipes 311, and a
width of the first flat pipe 21 is equal to a width of the
second flat pipe 311. A pipe thickness of the first flat pipe
21 is defined as H1, a pipe thickness of the second flat
pipe 311 is defined as H2, and the pipe thickness H1 of the
first flat pipe 21 and the pipe thickness H2 of the second
flat pipe 311 satisfy a following formula: H1 > H2. In this
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way, since the cross sectional area of the first flat pipe 21
is greater than the cross sectional area of the second flat
pipes 311, acontact area between the first flat pipe 21 and
the fin unit 10 is increased. In addition, when the heat
exchanger is in operation, since the cross sectional area
of the first flat pipe 21 is greater, the flow rate of the
medium becomes slower, and the medium contact more
sufficiently with the first flat pipe 21, which improve the
heat exchange performance of the heat exchanger 100.
[0040] Insome embodiments, the pipe thickness H1 of
the first flat pipe 21 and the pipe thickness H2 of the
second flat pipe 311 satisfy a following formula: 1
mm<H2< H1<5 mm. If both the pipe thickness H1 of
the first flat pipe 21 and the pipe thickness H2 are greater
than 5 mm, the first flat pipe 21 and the second flat pipe
311 are compactly disposed, which leads to reduce of
heat exchange area of the fin unit 10, so that the heat
exchange efficiency of the fin unitis lowered and the heat
exchange performance of the heat exchanger 100 is
lowered. If both the pipe thickness H1 of the first flat pipe
21 and the pipe thickness H2 are smaller than 1 mm, the
medium flowing through the first flat pipe 21 and the
second flat pipe 311 reduces and the medium cannot
exchange heat sufficiently. In addition, the amount of the
material consumed by the fin unit 10 increases, leading to
increase of the cost.

[0041] Insome embodiments, the pipe thickness of the
first flat pipe 21 and the pipe thickness of the second flat
pipe 311 can be adjusted according to actual needs. For
example, the pipe thickness of the first flat pipe 21 and the
pipe thickness of the second flat pipe 311 can be inde-
pendently selected from 2 mm, 3 mm or4 mm, as long as
the pipe thickness of the first flat pipe 21 and the pipe
thickness of the second flat pipe 311 satisfy the range of
the pipe thickness of the first flat pipe 21 and the range of
the pipe thickness of the second flat pipe 311 described
above.

Third embodiment

[0042] Referring to FIG. 4, a length of the first flat pipe
21isequaltoalength ofthe secondflat pipes 311, arange
of a width of the first flat pipe 21 and a range of a width of
the second flat pipe 311 are the same as the range of the
width of the first flat pipe 21 and the range of the width of
the second flat pipe 311 in the first embodiment, and a
range of a pipe thickness of the first flat pipe 21 and a
range of a pipe thickness of the second flat pipe 311 are
the same as the range of the pipe thickness of the first flat
pipe 21 and the range of the pipe thickness of the second
flat pipe 311 in the second embodiment, which will not be
repeated herein. The difference between the present
embodiment and the first embodiment and the third em-
bodiment are described herein. The width of the first flat
pipe 21 is different front he width of the second flat pipe
311, the pipe thickness of the first flat pipe 21 is different
from the pipe thickness of the second flat pipe 311, and a
cross sectional area of the first flat pipes 21 is greater than
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a cross sectional area of the second flat pipes 311. In this
way, a contact area between the first flat pipe 21 and the
fin unit 10 is increased. In addition, when the heat ex-
changer is in operation, since the cross sectional area of
the first flat pipe 21 is greater, the flow rate of the medium
becomes slower, and the medium contact more suffi-
ciently with the first flat pipe 21, which improve the heat
exchange performance of the heat exchanger 100 and
the discharge effect of the heat exchanger 100.

[0043] Referringto FIG. 4, in the presentinvention, the
first flat pipe 21 and adjacent two second pipes 311 are
arranged in an equilateral triangle-shape, which facili-
tates assembly of the first flat pipe 21 and the second flat
pipe 311, and can ensure that heat exchange at both
sides of the first flat pipe 21 can be improved via the fin
unit 10, so that the heat exchange efficiency of the fin unit
10 can be improved, thereby improving a cost perfor-
mance of the heat exchanger 100.

[0044] Furthermore, referring to FIG. 4, a vertical dis-
tance between a central plane of one of the plurality of first
flat pipes 21 along the length direction of the plurality of fin
units 10 and a central plane of an adjacent second pipe
311 along the length direction of the plurality of fin units 10
is defined as S, and the vertical distance S between the
central plane of one of the plurality of first flat pipes 21
along the length direction of the plurality of fin units 10 and
the central plane of the adjacent second pipe 311 along
the length direction of the plurality of fin units 10 satisfy a
following formula: 12 mm < S < 25 mm. By properly
disposing the flat pipes, the heat exchange efficiency
of the fin unit 10 is improved, so that the heat exchange
performance of the heatexchanger 100 can be improved.
When the vertical distance S between the central plane of
one of the plurality of first flat pipes 21 along the length
direction of the plurality of fin units 10 and the central
plane of the adjacent second pipe 311 along the length
direction of the plurality of fin units 10 is smaller than 12
mm, the wind drag increases and the heat exchange
efficiency is improved. When the vertical distance S
between the central plane of one of the plurality of first
flat pipes 21 along the length direction of the plurality of fin
units 10 and the central plane of the adjacent second pipe
311 along the length direction of the plurality of fin units 10
is greater than 25 mm, the material of the fin unit 10
wastes. In some embodiments, the vertical distance S
between the central plane of one of the plurality of first flat
pipes 21 along the length direction of the plurality of fin
units 10 and the central plane of the adjacent second pipe
311 along the length direction of the plurality of fin units 10
can be adjusted according to actual needs. For example,
the vertical distance S between the central plane of one of
the plurality of first flat pipes 21 along the length direction
of the plurality of fin units 10 and the central plane of the
adjacent second pipe 311 along the length direction of the
plurality of fin units 10 can be 16 mm, 18 mm, 20 mm or 22
mm.

[0045] Referring to FIG. 6, FIG. 7 and FIG. 8, the heat
exchanger 100 further includes a distributor 60 and an
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adapting unit 80, the distributor 60 includes a plurality of
capillary pipes 6. The plurality of capillary pipes 6 in-
cludes a first capillary pipe 61 and a second capillary
pipe 62, a pipe size of the first capillary pipe 61 is greater
than a pipe size of the second capillary pipe 62. The first
capillary pipe 61 is connected to and in communication
with one of the plurality of first flat pipes via the adapting
unit 80, and the second capillary pipe 62 is connected to
and in communication with one of the plurality of second
flat pipes 311 via the adapting unit 80. Since the distri-
butor 60 includes pipes having different sizes and is
connected to and in communication with different flat
pipes via the adapting unit 80, a refrigerant can be dis-
tributed to different flat pipes, so that the refrigerant can
be evenly distributed.

[0046] In some embodiments, the adapting unit 80
includes a first adapter 81 and a second adapter 82,
one end of the first adapter 81 fits with the first capillary
pipe 61, the other end of the first adapter 81 fits with a
corresponding first flat pipe 21 of the plurality of first flat
pipes 21; and one end of the second adapter 82 fits with
the second capillary pipe 62, and the other end of the
second adapter 82 fits with a corresponding second flat
pipe 311 of the plurality of second flat pipes 311. In this
way, a connecting strength between the adapting unit 80
and the distributor 60, the first flat pipe 21 or the second
flat pipe 311 can be improved.

[0047] Insome embodiments, at least part of an end of
the first capillary pipe 61 penetrates into the first adapter
81, and at least part of an end of the first flat pipe 21
penetrates into the first adapter 81; and at least part of an
end of the second capillary pipe 62 penetrates into the
second adapter 82, and at least part of an end of the
second flat pipe 311 penetrates into the second adapter
82. Thus, the connecting strength can be further im-
proved.

[0048] In some embodiments, referring to FIG. 5, the
heat exchanger 100 further includes a collecting pipe 70.
One end of the first flat pipe 21 is connected to and in
communication with the distributor 60 via the adapting
unit 80, and the other end of the first flat pipe 21 is
connected to and in communication with the collecting
pipe 70; and one end of the second flat pipe 311 is
connected to and in communication with the distributor
60 via the adapting unit 80, and the other end of the
second flat pipe 311 is connected to and in communica-
tion with the collecting pipe 70.

[0049] When the heat exchanger 100 is in operation,
the medium flows into the heat exchanger 100 via the
distributor 60, flows into the first flat pipe 21 via the first
capillary pipe 61, exchanges heat with the outside world
via the firstfin 11, and then centralizes and flows out from
the collecting pipe 70 after the heat exchange process.
Besides, the medium flows into the heat exchanger 100
from the distributor 60, flows into the second flat pipe 311
via the second capillary pipe 62, exchanges heat with the
outside world via the second fin 12, and then centralizes
and flows out from the collecting pipe 70 after the heat
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exchange process.

[0050] In some embodiments, referring to FIG. 9 and
FIG. 13, the heat exchanger 100 further includes a plur-
ality of bending pipes 50, and adjacent two first flat pipes
21 are connected to and in communication with each
other via the bending pipe 50; optionally, afirst flat pipe 21
in connected to and in communication with an adjacent
second flat pipe 311 via the bending pipe 50, so as to
realize different circulation. Since the adjacent two first
flat pipes 21 are connected to or in communication with
each other via the bending pipe 50 or the first flat pipe 21
is connected to or in communication with the adjacent
second flat pipe 311 via the bending pipe 50, the number
of flowing paths of the medium increases, and the heat
exchange efficiency of the heat exchanger 100 is im-
proved. The bending pipe 50 is connected to or in com-
munication with the first flat pipe 21 or the second flat pipe
311 by method of welding, so as to reduce bending
processes of the flat pipe. It could be understood that
in a bending process, the fin may deform. In the present
invention, the bending process is not required, and the
problem that the fin deforms in the bending process can
be solved.

[0051] In the present embodiment, the medium the
medium flows into the heat exchanger 100 from the
distributor 60, flows into the second flat pipe 311 via
the second capillary pipe 62, and is subjected to preli-
minary heat exchange process. With the heat exchange,
part of the liquid medium converts to gas, a flowing
resistance of the medium gradually increases and the
pressure in the heat exchanger 100 gradually increases.
The flow rate of the medium increases, and then the
medium flows into the first flat pipe 21 via the bending
pipe 50 and is subjected to a further heat exchange
process. Since a cross sectional area of the first flat pipe
21 is greater, a flow area of the medium flowing through
the first pipe 21 is greater than a flow area of the medium
flowing through the second flat pipe 311, that is, an
internal volume of the first flat pipe 21 is greater than
aninternal volume of the second flat pipe 311. In addition,
when the medium flows in the first flat pipe 21, the
pressure decreases accordingly, so that the flow rate
of the medium flowing into the first flat pipe 21 decreases,
and the medium sufficiently exchanges heat with the first
flat pipe 21, and the heat exchange performance of the
heatexchanger 100 is improved. Then, the medium flows
into an adjacent first flat pipe 21 via the bending pipe 50,
and flows into an adjacent second flat pipe 311 via a
bending pipe 50 and is subjected to a following heat
exchange process. Finally, the medium flows out from
the collecting pipe 70. In this way, a flow distance of the
refrigerant in the heat exchanger 100 increases, and a
circulation distribution of the refrigerant is more even, so
that the heat exchange effect of the heat exchanger 100
significantly increases.

[0052] Inthe related art, some of the parallel-flow heat
exchangers includes a collecting pipe, a fin, a circular
pipe and a flat pipe. The collecting pipe is provided with a
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plurality of hole slots, and a plurality of spacer plates are
provided inside the collecting pipe. The collecting pipe is
divided into a plurality of circulation chamber with a
plurality of spacer plates. Both the circular pipe and the
flat pipe penetrate through the plurality of slot holes, and
is in communication with the corresponding circulation
chamber. The flat pipe is in communication with the
circular pipe by the medium flowing in the collecting pipe.
However, the heat exchanger in the related art has a
compact structure and is complicated to assemble, and
the number of welding spots increases, which increases
a risk of leakage of the medium, decreases a structural
strength of the heat exchanger, so thatthe heat exchange
efficiency of the heat exchanger is reduced. In addition, if
the collecting pipe is provided without the spacer plate,
circulation uniformity of the medium in the flat pipe and
the circulation pipe will be affected, so that the heat
exchange efficiency of the heat exchanger decreases.
[0053] Inorderto solve the problem above, referring to
FIG. 10 to FIG. 12, a heat exchanger 100 is provided in
embodiments of the present invention. The first pipeline
unit 2 is a first flat pipe unit 20, the first flat pipe unit 20
includes a plurality of first flat pipes 21 arranged at inter-
vals along the length direction of the plurality of fin units
10, the second pipeline unit 3is a circular pipe unit 32, and
the circular pipe unit 32 includes a plurality of circular
pipes 321 arranged at intervals along the length direction
of the plurality of fin units 10.

[0054] Inthe heat exchanger 100 of the presentinven-
tion, by providing the first flat pipe 21 and the circular pipe
321, the heat exchange efficiency of the heat exchanger
100 is improved, while taking into account the drainage
efficiency of the heat exchanger 100 at the same time.
When the heat exchanger 100 is in operation, the med-
ium flows into the circular pipe 321 firstand is subjected to
a preliminary heat exchange process, and then the med-
ium flows into a first flat pipe 21 and is subjected to a
further heat exchange process. Since the first flat pipe 21
is provided with a plurality of microchannels inside, the
medium contacts more sufficiently with the first flat pipe
21. Thus, the exchange heat sufficiently with the first flat
pipe 21, thereby improving the heat exchange perfor-
mance of the heat exchanger 100. When the heat ex-
changer 100 is used as an evaporator, the circular pipe
321 islocated at the windward side of the heat exchanger
100, the first flat pipe 21 is located at the leeward side of
the heat exchanger 100. The circular pipe 321 located at
the windward side will contact the outside air first, con-
densing a great amount of water. Due to the structure of
the circular pipe 321, water is not easily accumulate on
the circular pipe 321, and the condensation water will flow
along the periphery wall of the circular pipe 321, which
facilitates discharge of the water and improves the dis-
charge efficiency of the heat exchanger 100.

[0055] Insomeembodiments, referringto FIG. 10, FIG.
11and FIG. 14, the heat exchanger 100 further includes a
bending connector 40, one end of the bending connector
40 is connected to and in communication with a corre-
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sponding circular pipe 321 of the plurality of circular pipes
321, and the other end of the bending connector 40 is
connected to and in communication with a corresponding
first flat pipe 21 of the plurality of first flat pipes 21. By
using the bending connector 40 to replace the collecting
pipe 70 in the related art to transmit the medium, the hole
slot disposed on the collecting pipe 70 and the spacer
plates disposed in the collecting pipe 70 can be omitted.
Thus, conditions that both the circular pipe 321 and the
first flat pipe 21 penetrate through the collecting pipe 70
can be avoided, the number welding spots can be re-
duced, and the risk of leakage of the medium can be
lowered, so that the entire structural strength of the heat
exchanger 100 can be improved and the heat exchange
efficiency of the heat exchanger 100 can be improved.
The bending connector 40 can allow the medium to flow
directly from the first flat pipe to the circular pipe 321,
optionally, the medium can flow directly from the circular
pipe 321 to the first flat pipe 21, so as to ensure that the
medium is always in a flow equilibrium and stable state
when the medium flows in the circular pipe 321 and the
firstflat pipe 21. Therefore, the problem of leakage can be
avoided, the use ratio of the medium is improved, and
uniform of circulation of the medium is improved, so as to
improve the heat exchange performance of the heat
exchanger 100.

[0056] Referring to FIG. 14, in some embodiments,
then bending connector 40 includes a first connecting
portion 41, a second connecting portion 42 and a twisting
portion 43, in which one end of the first connecting portion
41 is connected to and in communication with a corre-
sponding first flat pipe 21 of the plurality of first flat pipes
21; one end of the second connecting portion 42 is
connected to and in communication with the correspond-
ing circular pipe 321 of the plurality of circular pipe 321;
and one end of the twisting portion 43 is connected to and
in communication with one end of the first connecting
portion 41 away from the corresponding first flat pipe 21,
and the other end of the twisting portion 43 is connected
to and in communication with one end of the second
connecting portion 42 away from the corresponding cir-
cular pipe 321. Since the circular pipe 321 is connected to
and in communication with the first flat pipe 21 via the
bending connector 40, circulation between the circular
pipe 321 and the first flat pipe 21 is more convenient. At
the same time, the medium generates turbulence in the
bending connector 40, which makes the refrigerant more
even, and the heat exchange efficiency of the heat ex-
changer 100 is improved.

[0057] The first connecting portion 41 fits with the
corresponding first flat pipe 21 of the plurality of first flat
pipes 21. Specifically, a cross section of the first connect-
ing portion 41 is kidney-shaped, which facilitates smooth
connection between the first connecting portion 41 and
the first flat pipe 21. In addition, in the assembling pro-
cess, atleast part of the corresponding first flat pipe 21 of
the plurality of first flat pipes 21 penetrates into the first
connecting portion 41, which can increase a contact area
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between the first connecting portion 41 and the first flat
pipe 21 and increase the welding strength between the
first connecting portion 41 and the first flat pipe 21.
[0058] The second connecting portion 42 fits with the
corresponding circular pipe 3210f the plurality of circular
pipes 321. Specifically, a cross section of the circular
pipes 321 is circular-shaped, which facilitates smooth
connection between the second connecting portion 42
and the firs circular pipe 321. In addition, in the assem-
bling process, at least part of the corresponding circular
pipe 3210f the plurality of circular pipes 321 penetrates
into the second connecting portion 42, which can in-
crease a contact area between the second connecting
portion 42 and the circular pipe 321 and increase the
welding strength between the second connecting portion
42 and the circular pipe 321.

[0059] In some embodiments, referring to FIG. 14, the
twisting portion 43 is U-shaped, the twisting portion is U-
shaped, which can play a good role of turning and facil-
itate connection between the first flat pipe 21 and the
circular pipe 321 via the bending connector 40. In addi-
tion, and a cross section of one end of the twisting portion
43 is kidney-shaped, a cross section of the other end of
the twisting portion 43 is circular-shaped, and the one end
of the twisting portion 43 with the kidney-shaped cross
section is in a smooth transition to the other end of the
twisting portion 43 with the circular-shaped cross section,
which can reduce the flow resistance of the medium and
facilitate smooth circulation of the medium, thereby im-
proving the heat exchange efficiency of the heat exchan-
ger 100. In some embodiments, the twisting portion 43
can be in other shapes, as long as the twisting portion 43
can play the same role.

[0060] Referringto FIG. 14, in some embodiments, the
firstconnecting portion 41, the second connecting portion
42 and the twisting portion 43 are an integral structure,
which facilitates processing and shaping, and effectively
improves the entire structural strength of the bending
connector 40. At the same time, the time of assembly
can be reduced, and the cost of the bending connector 40
can be lowered.

[0061] Furthermore, a material of the bending connec-
tor 40 is copper, aluminum or steel. In this way, the
bending connector 40 has relatively good strength and
corrosion resistance, and hardly deforms in operation. In
addition, the bending connector 40 is formed by stamping
and stretching using a stamping die, which facilitates
industrialized production. In some embodiments, the
bending connector 40 may be made of different materials
and production processes according to actual needs, as
long as the same or similar functional characteristics can
be achieved.

[0062] Referring to FIG. 10 to FIG. 12, the plurality of
first flat pipes 21 and the plurality of circular pipes 321 are
interlaced, and the first flat pipe 21 is connected to and in
communication with an adjacent circular pipe 321 via the
bending connector 40, which further improves the heat
exchange performance of the heat exchanger 100. Since



17 EP 4 517 243 A1 18

the plurality of first flat pipes 21 and the plurality of circular
pipes 321 are interlaced, a side of one of the plurality of
first flat pipes 21 is corresponding to the plurality of fin
units 10. Therefore, the mediumin the first flat pipe 21 can
not only exchange heat via fin structures at both sides of
thefirstflat pipe 21 along the length direction of the fin unit
10, but also exchange heat via fin structures at a side of
the circular pipe 321 along the width direction of the fin
unit 10, so as to make full use of the plurality of fin units 10
to exchange heat, thereby further improving the heat
exchange performance.

[0063] Optionally, the first flat pipe 21 and adjacent two
circular pipes 321 are arranged in an equilateral triangle-
shape, which can ensure that heat exchange at both
sides of the first flat pipe 21 can be improved via the
fin unit 10, so that the heat exchange efficiency of the fin
unit 10 can be improved, thereby improving a cost per-
formance of the heat exchanger 100.

[0064] Furthermore, referring to FIG. 12, a width of
each of the plurality of first flat pipes is defined as L1,
and the width L1 of each of the plurality of first flat pipes
satisfies a following formula: 6 mm < L1 < 20 mm. By
properly setting the width L1 of the first flat pipe 21, a
discharging performance of the heat exchanger 100 and
the heat exchange performance of the heat exchanger
100 can be balanced. If the width of the first flat pipe 21 is
greater than 20 mm, the width of the first flat pipe 21 is
unduly great. When the heat exchanger is used as an
evaporator, water may easily accumulate on the first flat
pipe 21. The heat exchange performance of the heat
exchanger 100 may be influenced if the wateris not timely
discharged. If both the width of the first flat pipe 21 is
smaller than 6 mm, the width of the first flat pipe 21 is
unduly small, and a contact area between the first flat
pipe 21 and the fin unit 10 becomes smaller, which
reduces the heat exchange performance of the heat
exchanger 100.

[0065] In some embodiments, the width of the first flat
pipe 21 can be adjusted according to actual needs. For
example, the width of the first flat pipe 21 can be selected
from 10 mm, 12 mm, 14 mm or 16 mm, as long as the
width of the first flat pipe 21 satisfy the range of the width
of the first flat pipe 21 described above.

[0066] Referring to FIG. 10 and FIG. 13, in some
embodiments, the heat exchanger 100 further includes
a collecting pipe 70, an end of one of adjacent two circular
pipes 321 away from the bending connector 40 is con-
nected to and in communication with the distributor 60,
and an end of the other of the adjacent two circular pipes
321 away from the bending connector 40 is connected to
and in communication with the collecting pipe 70. The
medium flows into the plurality of circular pipes 321 via
the distributor 60. After the heat exchange process, the
medium flows into the collecting pipe 70 via the plurality of
circular pipes 321, so as torealize distribution and collec-
tion of the medium.

[0067] Referring to FIG. 10, a bending portion 322 is
defined by an end of the circular pipe 321 away from the
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bending connector 40 bending, and the bending portion
322 is connected to and in communication with the dis-
tributor 60. Since both the distributor 60 and the collecting
pipe 70 are disposed at a side of the heat exchanger 100
away from the bending connector 40, the bending portion
322 formed by bending of the circular pipe 321 connect-
ing to the distributor 60 can facilitate assembly of the heat
exchanger 100.

[0068] Specifically, the bending portion 322 is L-
shaped, which facilitates assembly of the heat exchanger
100. In some embodiments, the bending portion 322 can
be in other shapes, for example, the bending portion 322
can be U-shaped or V-shaped.

[0069] Furthermore, the distributor 60 is provided with
a plurality of capillary pipes 6, and the medium flows into
the circular pipe 321 via the capillary pipe 6 provided on
the distributor 60. By changing a length of the capillary
pipe 6, the flow rate of the medium can be controlled to
meet different heat exchange requirements.

[0070] Referring to FIG. 4 and FIG. 12, the unit fin 10
includes afirst fin 11 and a second fin 12, the first pipeline
unit 2 penetrates though the first fin 11, and the second
pipeline unit 3 penetrates through the second fin 12.
Specifically, the first flat pipe 21 penetrates through the
firstfin 11, and the second flat pipe 311 or the circular pipe
321 penetrates through the second fin 12. The second fin
12is located at a side of first fin 11 adjacent to the first flat
pipe 21 and abuts against the first fin 11. In this way, the
medium in the first flat pipe can not only exchange heat
via the first fin 11, but also exchange heat via the second
fin 12 at a side of the first flat pipe 21, so that the medium
can make full use of the fin unit 10 to exchange heat and
the heat exchange performance is enhanced.

[0071] In some embodiments, a width of the first fin 11
is defined as W1, and a width of the second fin 12 is
defined as W2, and the width W1 of the first fin 11 and the
width W2 of the second fin 12 satisfy with a following
formula: W2<WA1. The first flat pipe 21 having a greater
cross section area penetrates through the first fin 11
having a wider width, and the second flat pipe 311 having
a smaller cross section area penetrates through the
second fin 12 having a narrower width. By choosing
proper fin unit 10, the heat exchange efficiency of the
heat exchange 100 can be further improved.

[0072] Specifically, the width W1 of the first fin 11 and
the width W2 of the second fin 12 satisfy with a following
formula: 8 mm< W2 < W1 <27 mm. If both the width W1 of
the first fin 11 and the width W2 of the second fin 12 are
greater than 27 mm, the temperature of an end of the first
fin 11 away from the flat pipe and the temperature of an
end of the second fin 12 away from the flat pipe are lower,
leading to a faster frost rate and conditions of frost
blockage. If both the width W1 of the first fin 11 and the
width W2 of the second fin 12 are smaller than 8 mm, a
heat exchange area of the firstfin 11 and a heat exchange
area of the second fin 12 are decreased, lowering the
heat exchange performance of the heat exchanger 100.
[0073] Furthermore, the first fin 11 is located at the
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leeward side of the heat exchanger 100, and the second
fin 12 is located at the windward side of the heat ex-
changer 100, and the structure of the first fin 11 and the
structure of the second fin 12 can be chosen according to
different heat exchange requirements. For example,
since the second fin 12 is located at the windward side
of the heat exchanger 100, the second fin can have a
structure having a plurality of openings, so as to improve
the heat exchange performance of the heat exchanger
100. Itfacilitates discharge of the condensate water to set
the first fin 11 located at the leeward side of the heat
exchanger 100 as a plane structure. In this way, not only
the heat exchange efficiency of the heat exchanger 100,
but also the discharge efficiency of the heat exchanger
100 can be ensured. In some embodiments, the first fin 11
and the second fin 12 can be in other structures, as long
as the same or similar effects can be achieved.

[0074] It should be noted that, the structure having a
plurality of openings can be a second fin 12 provided with
a plurality of openings protruding out from a surface of the
fin body; optionally, the structure having a plurality of
openings can be a lamina and the second fin 12 is
provided with through holes. The through hole penetrates
along the length direction of the second fin 12, both ends
of the lamina is connected to one of the through holes,
and an air outlet is disposed between the lamina and the
surface of the second fin 12, so that an air channel is
defined by the air outlet and the corresponding through
hole.

[0075] Referring to FIG. 10, the heat exchanger 100
includes a plurality of heat exchange loop. In some
embodiments, the heat exchange loop includes adjacent
two circular pipes 321, two adjacent first flat pipes 21, and
two bending connectors 40 and one bending pipe 50
configured for connecting and communicating the two
adjacent first flat pipes 21. One of the adjacent two
circular pipes 321 is connected and in communication
with one of the adjacent two first flat pipes 21via one of the
two bending connectors 40, and the other of the adjacent
two circular pipes 321 is connected and in communica-
tion with the other of the adjacent two first flat pipes 21via
the other of the two bending connectors 40. An end of one
of the adjacent two circular pipes 321 away from the
bending connector 40 is connected and in communica-
tion with the distributor 60, and an end of the other of the
adjacent two circular pipes 321 away from the bending
connector 40 is connected and in communication with the
collecting pipe 70.

[0076] When the heat exchanger 100 is in operation,
the medium flows in the heat exchanger 100 via the
distributor 60, flows into the circular pipe 321 connected
to and in communication with the distributor 60 via the
capillary pipe 6, and exchange heat with the outside world
via the second fin 12. Part of the liquid medium converts
to gas and the flow rate of the medium increases. Then,
the medium flows into an adjacent first flat pipe 21 via the
bending connector 40. Since the first flat pipe is provided
with a plurality of microchannels, a contact area between
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the first flat pipe and the medium increases and the flow
rate of the medium decreases, so that the medium ex-
changes heat sufficiently with the first flat pipe 21. Then
the medium flows into another adjacent first flat pipe 21
via the bending pipe 50, flows into another circular pipe
321 via a bending connector 40 connected to the adja-
cent first flat pipe 21 and is subjected to a following heat
exchange process. Finally, the medium flows out of the
heat exchanger 100 via the collecting pipe 70. In this way,
circulation paths of the medium in the heat exchanger
100 increases, and the use ratio of the medium in-
creases. The medium is distributed more evenly, and
the heat exchange performance is significantly im-
proved. In addition, since multipath is achieved by the
bending connector 40 and the bending pipe 50, it is only
necessary for the collecting pipe 70 to collect the medium
at the last, and does not need to take into account diver-
sion of the medium. Thus, spacer plates provided in the
collecting pipe 70 can be omitted, so that processing of
the collecting pipe 70 can be simplified. In addition, since
a plurality of heat exchange loops share on distributor 60
and one collecting pipe 70, the cost of the heat exchanger
100 can be saved.

[0077] In the present embodiment, the number of the
heat exchange loop is six. In other embodiments, the
number of the heat exchange loop can be decided ac-
cording to actual heat exchange requirement, e.g., the
number of the heat exchange loop can be four, five, seven
or eight.

[0078] In some embodiments, in the heat exchange
loop, the number of the circular pipe 321, the number of
the bending connector 40, the number of the first flat pipe
21 and the number of the bending pipe 50 can be decided
according to actual requirements, and the location of the
bending connector 40 and the location of the bending
pipe 50 can be determined according to actual require-
ments. For example, the heat exchange loop can include
one circular pipe 321, one bending connector 40 and one
firstflat pipe 21. When the heat exchanger is in operation,
a medium enters from the distributor 60, and flows into
the circular pipe 321 via the capillary pipe 6, and flows into
the first flat pipe via the bending connector 40, and then
flows out of the heat exchange loop from the collecting
pipe 70.

[0079] The technical features of the above-mentioned
embodiments can be combined arbitrarily. In order to
make the description concise, not all possible combina-
tions of the technical features are described in the em-
bodiments. However, as long as there is no contradiction
in the combination of these technical features, the com-
binations should be considered as in the scope of the
present invention.

[0080] The above-described embodiments are only
several implementations of the present invention, and
the descriptions are relatively specific and detailed, but
they should not be construed as limiting the scope of the
present invention. It should be understood by those of
ordinary skill in the art that various modifications and
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improvements can be made without departing from the
concept of the present invention, and all fall within the
protection scope of the present invention. Therefore, the
patent protection of the presentinvention shall be defined
by the appended claims.

Claims
1. A heat exchanger, comprising

a plurality of fin units, wherein the plurality of fin
units are spaced from each other and arranged
side by side;

a first pipeline unit penetrating through the plur-
ality of fin units, wherein the first pipeline unit
comprises a plurality of first pipelines arranged
at intervals along a length direction of the plur-
ality of fin units; and

a second pipeline unit penetrating through the
plurality of fin units, wherein the second pipeline
unit and the first pipeline unit are spaced from
each other along a width direction of the plurality
of fin units, and the second pipeline unit com-
prises a plurality of second pipelines arranged at
intervals along the length direction of the plur-
ality of fin units;

characterized in that a pipeline structure of the
plurality of second pipelines is different from a
pipeline structure of the plurality of first pipe-
lines.

2. The heat exchanger of claim 1, wherein the first
pipeline unit is a first flat pipe unit, the first flat pipe
unitcomprises a plurality of first flat pipes arranged at
intervals along the length direction of the plurality of
fin units, the second pipeline unitis a second flat pipe
unit, and the second flat pipe unit comprises a plur-
ality of second flat pipes arranged at intervals along
the length direction of the plurality of fin units;
wherein the plurality of first flat pipes and the plurality
of second flat pipes are interlaced and a cross sec-
tional area of each of the plurality of first flat pipes is
greater than a cross sectional area of each of the
plurality of second flat pipes.

3. The heat exchanger of claim 2, wherein a length of
each of the plurality of first flat pipes is equal to a
length of each of the plurality of second flat pipes,
and a pipe thickness of the plurality of first flat pipes is
equal to a pipe thickness of each of the plurality of
second flat pipes; a width of each of the plurality of
first flat pipes is defined as L1, a width of each of the
plurality of second flat pipes is defined as L2, and the
width L1 of each of the plurality of first flat pipes and
the width L2 of each of the plurality of second flat
pipes satisfy a following formula: 6 mm<L2<L1<20
mm; optionally,
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a length of each of the plurality of first flat pipes is
equal to a length of each of the plurality of second flat
pipes, and a width of the plurality of first flat pipes is
equal to a width of each of the plurality of second flat
pipes; a pipe thickness of each of the plurality of first
flat pipes is defined as H1, a pipe thickness of each of
the plurality of second flat pipes is defined as H2, and
the pipe thickness H1 of each of the plurality of first
flat pipes and the pipe thickness H2 of each of the
plurality of second flat pipes satisfy a following for-
mula: 1 mm < H2 <H1 <5 mm.

The heat exchanger of claim 2, wherein one of the
plurality of first flat pipes and adjacent two of the
plurality of second pipes are arranged in an equilat-
eral triangle-shape;

a vertical distance between a central plane of one of
the plurality of first flat pipes along the length direc-
tion of the plurality of fin units and a central plane of
an adjacent second pipe along the length direction of
the plurality of fin units is defined as S, and the
vertical distance S between the central plane of
one of the plurality of first flat pipes along the length
direction of the plurality of fin units and the central
plane of the adjacent second pipe along the length
direction of the plurality of fin units satisfy a following
formula: 12 mm < S <25 mm.

The heat exchanger of claim 2, further comprising a
distributor and an adapting unit, the distributor com-
prises a first capillary pipe and a second capillary
pipe, a pipe size of the first capillary pipe is greater
than a pipe size of the second capillary pipe;
wherein the first capillary pipe is connected to and in
communication with one of the plurality of first flat
pipes via the adapting unit, and the second capillary
pipe is connected to and in communication with one
of the plurality of second flat pipes via the adapting
unit.

The heat exchanger of claim 5, wherein the adapting
unit comprises a first adapter and a second adapter,
one end of the first adapter fits with the first capillary
pipe, the other end of the first adapter fits with a
corresponding first flat pipe of the plurality of first flat
pipes; and one end of the second adapter fits with the
second capillary pipe, and the other end of the sec-
ond adapter fits with a corresponding second flat
pipe of the plurality of second flat pipes.

The heat exchanger of claim 1, wherein the first
pipeline unit is a first flat pipe unit, the first flat pipe
unitcomprises a plurality of first flat pipes arranged at
intervals along the length direction of the plurality of
fin units, the second pipeline unit is a circular pipe
unit, and the circular pipe unit comprises a plurality of
circular pipes arranged at intervals along the length
direction of the plurality of fin units;
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wherein the heat exchanger further comprises a
bending connector, one end of the bending connec-
tor is connected to and in communication with a
corresponding circular pipe of the plurality of circular
pipes, and the other end of the bending connector is
connected to and in communication with a corre-
sponding first flat pipe of the plurality of first flat pipes.

The heat exchanger of claim 7, wherein the bending
connector comprises a first connecting portion,
wherein one end of the first connecting portion is
connected to and in communication with a corre-
sponding first flat pipe of the plurality of first flat pipes;

asecond connecting portion, wherein one end of
the second connecting portion is connected to
and in communication with the corresponding
circular pipe of the plurality of circular pipe; and
a twisting portion, wherein one end of the twist-
ing portion is connected to and in communica-
tion with one end of the first connecting portion
away from the corresponding first flat pipe of the
plurality of first flat pipes, and the other end of the
twisting portion is connected to and in commu-
nication with one end of the second connecting
portion away from the corresponding circular
pipe of the plurality of circular pipes.

The heat exchanger of claim 8, wherein the first
connecting portion fits with the corresponding first
flat pipe of the plurality of first flat pipes, and at least
part of the corresponding first flat pipe of the plurality
of first flat pipes penetrates into the first connecting
portion; the second connecting portion fits with the
corresponding circular pipe of the plurality of circular
pipes, and at least part of the corresponding circular
pipe of the plurality of circular pipes penetrates into
the second connecting portion; and

the twisting portion is U-shaped, and a cross section
of one end of the twisting portion is kidney-shaped, a
cross section of the other end of the twisting portion is
circular-shaped, and the one end of the twisting
portion with the kidney-shaped cross section is in
a smooth transition to the other end of the twisting
portion with the circular-shaped cross section.

The heat exchanger of claim 7, wherein the plurality
of first flat pipes and the plurality of circular pipes are
interlaced, and one of the plurality of first flat pipes is
connected to and in communication with an adjacent
circular pipe of the plurality of circular pipes via the
bending connector.

The heat exchanger of claim 7, wherein the heat
exchanger further comprises a plurality of bending
pipes, and ends of the adjacent two of the plurality of
first flat pipes away from the bending connector are
connected to and in communication with each other
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via corresponding one of the plurality of bending
pipes.

The heat exchanger of claim 7, further comprising a
distributor and a collecting pipe, wherein an end of
one of adjacent two of the plurality of circular pipes
away from the bending connector is connected to
and in communication with the distributor, and an
end of the other of the adjacent two of the plurality of
circular pipes away from the bending connector is
connected to and in communication with the collect-

ing pipe.

The heat exchanger of claim 12, wherein a bending
portion is defined by an end of each of the plurality of
circular pipes away from the bending connector
bending, and the bending portion is connected to
and in communication with the distributor.

The heat exchanger of claim 1, wherein the plurality
of fin units comprises a first fin and a second fin, the
first pipeline unit penetrates though the first fin, and
the second pipeline unit penetrates through the sec-
ond fin;

wherein the second fin is located at a side of the first
fin adjacent to the first pipeline unit and abuts against
the first fin.

The heat exchanger of claim 14, wherein a width of
the first fin is defined as W1, a width of the second fin
is defined as W2, and the width W1 of the first fin and
the width W2 of the second fin satisfy with a following
formula: W2 < WA1.
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