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(54) HEAT EXCHANGER AND REFRIGERATION SYSTEM

(67)  The presentinvention provides a heat exchang-
er (100) and a refrigeration system (1000). The heat ex-
changer (100) includes a collecting pipe (10), and the
collecting pipe (10) includes a plurality of pipe units (13).
The plurality of pipe units (13) are sequentially stacked
and connected, and each of the plurality of pipe units (13)
includes a first section (131) and a second section (132).
A diameter of the first section (131) is less than that of
the second section (132), such that the first section (131)
of one of adjacent two of the plurality of pipe units (13)
is capable of inserting into the second section (132) of
the other of adjacent two of the plurality of pipe units (13).
An arc-shaped section (133) is provided between the first
section (131) and the second section (132) of each of
the plurality of pipe units (13), and the arc-shaped section
(133) extends to a top of the second section (132) from
a bottom of the first section (131), so that the first section
(131) is connected to the second section (132).
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims all benefits of the priority
from China Patent Application No.201922374776.0, filed
on December 25, 2019, and titled "HEAT EXCHANGER
AND REFRIGERATION SYSTEM" in the China National
Intellectual Property Administration, the content of which
is hereby incorporated by reference.

TECHNICAL FIELD

[0002] The presentinvention relates to a field of refrig-
eration technology, in particular, to a heat exchanger and
a refrigeration system.

BACKGROUND

[0003] In afield of refrigeration technology, a heat ex-
changer, as an important one of four major components
of a refrigeration system, plays a role of heat exchange
with outside air.

[0004] In the prior art, a collecting pipe of the heat ex-
changer includes a plurality of pipe units, and stress con-
centration exists on the plurality of pipe units. Under an
action of variable load, fatigue fracture is likely to occur,
which affects a service life of the heat exchanger.

SUMMARY

[0005] According to various embodiments of the
present invention, a heat exchanger is provided.

[0006] A heat exchanger includes a collecting pipe,
and the collecting pipe includes a plurality of pipe units.
The plurality of pipe units are sequentially stacked and
connected, and each of the plurality of pipe units includes
a first section and a second section. A diameter of the
first section is less than that of the second section, such
that the first section of one of adjacent two of the plurality
of pipe units is capable of inserting into the second sec-
tion of the other of adjacent two of the plurality of pipe
units. An arc-shaped section is provided between the first
section and the second section of each of the plurality of
pipe units, and the arc-shaped section extends to a top
of the second section from a bottom of the first section,
so that the first section is connected to the second sec-
tion.

[0007] The collecting pipe described above includes
the plurality of pipe units, each of the plurality of pipe
units is connected to a heat exchange pipe respectively.
In a conventional art, when welding the heat exchanger
in a brazing furnace, settlement may occur on the heat
exchange pipe and the collecting pipe. The heat ex-
change pipe is lowered/sunk more serious than the col-
lecting pipe, and these two pipes can not be lowered
synchronously. However, in the present disclosure, the
first section of one of adjacent two of the plurality of pipe
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units is inserted into the second section of the other of
adjacent two of the plurality of pipe units, providing an
expansion allowance for a sinking of each of the plurality
of pipe units. So that the collecting pipe and the heat
exchange pipe can be lowered/sunk synchronously, and
welding efficiency can be improved. In addition, the arc-
shaped section is provided between the first section and
the second section of each of the plurality of pipe units,
which can reduce a stress concentration at a joint be-
tween the first section and the second section, and pro-
long a service life of the heat exchanger.

[0008] In one embodiment, a length of the first section
along an axis of the collecting pipe is in a range of 2 mm
to 6 mm. In this way, the length of the first section can
be suitable. It is understood that a flow through the col-
lecting pipe will be reduced if the length of the first section
is too great, and it will not be possible to provide the
expansion allowance for the sinking of the collecting pipe
if a length of the second section is too small.

[0009] In one implementation, a gap is defined be-
tween the first section of the one of adjacent two of the
plurality of pipe units and the second section of the other
of adjacent two of the plurality of pipe units and in a size
of 0.1 mm. In this way, the gap between an outer wall of
the first section of the one of adjacent two of the plurality
of pipe units and an inner wall of the second section of
the other of adjacent two of the plurality of pipe units is
inasize of 0.1 mm, which not only enables the first section
of one of adjacent two of the plurality of pipe units to insert
smoothly into the second section of the other of adjacent
two of the plurality of pipe units, but also prevents the
gap between the two from being too large and an occur-
rence of a lack of welding.

[0010] In one embodiment, in each of the plurality of
pipe units, the first section, the arc-shaped section, and
the second section are combined as an integrity struc-
ture. In this way, it is possible to simplify a welding proc-
ess between the first section, the arc-shaped section,
and the second section of each of the plurality of pipe
units, while avoiding the occurrence of a lack of welding.
[0011] In one implementation, a radian of the arc-
shaped section of each of the plurality of pipe units is the
same. In this way, the radian of the arc-shaped section
of each of the plurality of pipe units is the same, so that
it is convenient to process.

[0012] In one embodiment, the first section is formed
by an end of each of the plurality of pipe units via a nar-
rowing-mouth process. In this way, the first section is
formed by the end of each of the plurality of pipe units
via the narrowing-mouth process, so that the process is
simple.

[0013] In one embodiment, the heat exchanger further
includes a plurality of heat exchange pipes, each of the
plurality of pipe units is provided with a slot, and two ends
of the plurality of heat exchange pipes are inserted into
corresponding slot, resulting in the collecting pipe and
the plurality of heatexchange pipes are in communication
with each other.



3 EP 4 067 805 A1 4

[0014] Inone embodiment, atop one and a bottom one
of the plurality of pipe units are provide with an end cover
respectively, and the end cover is configured for sealing
the collecting pipe.

[0015] In one embodiment, the heat exchanger further
includes a plurality of fins disposed between adjacent
two of the plurality of heat exchange pipes and distributed
from one end of the plurality of heat exchange pipes to
the other end thereof. In this way, the fin is configured
for accelerating a heat exchange between the heat ex-
changer and outside air.

[0016] A refrigeration system including a compressor,
athrottling element, and the heat exchanger as described
above is further provided. And the heat exchanger is con-
nected and in communication with the compressor and
the throttling element respectively.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings constituting a part
of this invention are used to provide a further understand-
ing of this invention, and the schematic embodiments of
this invention and a description thereof are used to ex-
plain this invention and do not constitute an undue limi-
tation of this invention.

[0018] In order to illustrate the technical solutions in
embodiments of the present invention more clearly, the
following briefly introduces the drawings that are used in
the description of the embodiments. It is apparent that
the drawings in the following description are only some
of the embodiments of the present invention, for those
of ordinary skill in the art, other drawings can also be
obtained from these drawings without creative effort.

FIG. 1 is an exploded view of a heat exchanger in
an embodiment.

FIG. 2 is a structural schematic diagram of a collect-
ing pipe of a heat exchanger in an embodiment.
FIG. 3 is a section view of a collecting pipe of a heat
exchanger in an embodiment.

FIG. 4 is a schematic diagram of a refrigeration sys-
tem in an embodiment.

[0019] In the figures, 1000 represents a refrigeration
system, 100 represents a heat exchanger, 10 represents
a collecting pipe, 11 represents a slot, 12 represents a
connecting pipe, 13 represents a pipe units, 131 repre-
sents a first section, 132 represents a second section,
133 represents an arc-shaped section, 14 represents an
end cover, 20 represents a heat exchange pipe, 30 rep-
resents a fin, 40 represents a sideboard, 200 represents
a compressor, and 300 represents a throttling element.

DETAILED DESCRIPTION

[0020] A clear and complete description of the techni-
cal solutions in the embodiments of the present invention
will be given below in conjunction with the accompanying
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drawings in the embodiments of the present invention. It
will be apparent that the described embodiments are only
a part and not all of the embodiments of the present in-
vention. Based on the embodiments in the present in-
vention, all other embodiments obtained by those of or-
dinary skill in the art without creative work fall within the
protection scope of the present invention.

[0021] It should be noted that when an element is re-
ferred to as being "arranged" on another element, it may
be directly arranged on the other element or a further
element may be presented between them. When an el-
ement is referred to as being "disposed" on another el-
ement, it may be directly disposed on the other element
or a further element may be presented between them.
When an element is referred to as being "fixed" to another
element, it may be directly attached to the other element
or a further element may be presented between them.
[0022] Unless otherwise defined, all technical and sci-
entificterms used herein have the same meaning as com-
monly understood by one of ordinary skill in the art of the
present invention. The term "or/and" as used herein in-
cludes any and all combinations of one or more of the
associated listed items.

[0023] Referring to FIG. 4, the present invention pro-
vides a refrigeration system 1000. The refrigeration sys-
tem 1000 is applied to a cold chain system such as a
household air conditioner, a refrigerator, a commercial
air conditioner freezer, or a cold storage, or other occa-
sions that need toreduce or raise a temperature of natural
environment.

[0024] The refrigeration system 1000 includes a com-
pressor 200, a throttling element 300 and a heat exchang-
er 100, and the compressor 200, the throttling element
300 and the heat exchanger 100 are connected to each
other by pipelines. Other accessories such as liquid res-
ervoirs and gas-liquid separators between the compres-
sor 200, the throttling element 300 and the heat exchang-
er 100 can also be provided.

[0025] ReferringtoFIG. 1toFIG. 3, the heatexchanger
100 includes a collecting pipe 10 and a plurality of heat
exchange pipes 20. The collecting pipe 10 is disposed
at both ends of the heat exchange pipe 20, respectively,
and the plurality of heat exchange pipes 20 are arranged
in parallel with each other. The collecting pipe 10 is pro-
vided with a plurality of slots 11, and the plurality of heat
exchange pipes 20 are inserted into corresponding slot
11, resulting in the collecting pipe 10 and the plurality of
heat exchange pipes 20 are in communication with each
other. The number of the heat exchange pipes 20 corre-
sponds to the number of the slots 11 one-to-one.
[0026] Specifically, the heat exchanger 100 further in-
cludes a plurality of fins 30 disposed between adjacent
two of the plurality of heat exchange pipes 20, that is, a
fin 30 is disposed between adjacent two of the plurality
of heat exchange pipes 20. The plurality of fins 30 are
distributed from one end of the plurality of heat exchange
pipes to the other end thereof, thus enhancing a heat
exchange between a medium in the heat exchange pipe
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20 and the external environment.

[0027] Furthermore, the heatexchanger 100 furtherin-
cludes two sideboards 40, the two sideboards 40 are
disposed on an outside of a top one and a bottom one
of the plurality of fins 30 respectively, and fixed to the top
one and the bottom one of the plurality of fins 30 respec-
tively to protect them.

[0028] The collecting pipes 10 are located on both
sides of the heat exchange pipe 20, that is, the number
of the collecting pipes 10 is two, and an end of each of
the collecting pipes 10 is provided with a connecting pipe
12, wherein one of the connecting pipes 12 is defined as
an inlet connecting pipe 12, and the other thereof is de-
fined as an outlet connecting pipe 12, and medium flows
into the collecting pipes 10 by the inlet connecting pipe
12 and flows out the collecting pipe 10 by the outlet con-
necting pipe 12. When the heat exchanger 100 is used
as a condenser, the medium in the heat exchange pipe
20 releases heat to outside environment via the plurality
of fins 30. The inlet connecting pipe 12 is connected to
an outlet of the compressor 200, and the outlet connect-
ing pipe 12 is connected to an inlet of the throttling ele-
ment 300. Of course, other accessories such as oil sep-
arators can be provided between the inlet connecting
pipe 12 and the compressor 200, and other accessories
such as reservoirs can be provided between the outlet
connecting pipe 12 and the throttling element 300. When
the heat exchanger 100 is used as an evaporator, the
medium in the heat exchange pipe 20 absorbs heat from
outside environment via the plurality of fins 30. The inlet
connecting pipe 12 is connected to an outlet of the throt-
tling element 300, the outlet connecting pipe 12 is con-
nected to aninlet of the compressor200. Of course, other
accessories such as ball valves can be provided between
the inlet connecting pipe 12 and the throttling element
300, and other accessories such as gas-liquid separators
can be provided between the outlet connecting pipe 12
and the compressor 200.

[0029] Referringto FIG. 2 to FIG. 3, the collecting pipe
10 includes a plurality of pipe units 13, and the plurality
of pipe units 13 are sequentially stacked and connected
along an axis of the collecting pipe.

[0030] Specifically, each of the plurality of pipe units
13 includes afirst section 131 and a second section 132,
and a diameter of the first section 131 is less than that
of the second section 132, such that the first section 131
of one of adjacent two of the plurality of pipe units 13 is
capable of being inserted into and fixed to the second
section 132 of the other of adjacent two of the plurality
of pipe units 13 by welding process.

[0031] It is understood that before welding, surfaces
of the collecting pipe 10 and the heat exchange pipe 20
are coated with a composite layer. It is necessary to ex-
plain that the composite layer is a brazing material. In a
conventional art, during welding, the heat exchanger 100
is placed in a brazing furnace, and high temperature en-
vironment causes the brazing material to melt, so that
the heat exchange pipe 20 and the collecting pipe 10 are
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lowered/sunk, and the heat exchange pipe 20 is low-
ered/sunk more significant than the collecting pipe 10.
Two ends of the plurality of heat exchange pipes 20 are
inserted into corresponding slot 11 of the collecting pipe
10 and restricted by a notch of the slot 11, a sinking in a
middle of the heat exchange pipe 20 may be more serious
than that of the both sides. An overall structure of the
heat exchange pipe 20 may be deformed, and the heat
exchange pipe 20 and the slot 11 may be also tilted,
which can easily lead to virtual welding and desoldering
during welding. However, in the present invention, the
first section of one of adjacent two of the plurality of pipe
units is inserted into the second section of the other of
adjacent two of the plurality of pipe units, providing an
expansion allowance for a sinking of each of the plurality
of pipe units. So that the collecting pipe and the heat
exchange pipe are lowered/sunk synchronously, and
welding efficiency is improved.

[0032] Furthermore, an arc-shaped sectionis provided
between the first section and the second section of each
of the plurality of pipe units, and the arc-shaped section
extends to a top of the second section from a bottom of
the first section, thus avoiding a stress concentration due
to the direct connection between the first section 131 and
the second section 132. Since the medium inside the
collecting pipe 10 is in a variable load, that is, an impact
force of the medium inside the collecting pipe 10 on an
inner wall of the collecting pipe 10 is not constant. Under
along-term impact of the medium or a vibrating environ-
ment, a direct connection between the first section 131
and the second section 132 will cause a joint between
the first section 131 and the second section 132 to frac-
ture due to the stress concentration. The arc-shaped sec-
tion 133 can reduce the stress concentration between
the two and prolong a service life of the heat exchanger
100.

[0033] Alternatively, a length of the first section 131
along an axis of the collecting pipe 10 is in a range of 2
mm to 6 mm. It is understood that a flow through the
collecting pipe 10 will be reduced if the length of the first
section 131 is too great, and it will not be possible to
provide the expansion allowance for the sinking of col-
lecting pipe 10 if a length of the second section 132 is
too small. Therefore, 2 mm to 6 mm of the length of the
first section 131 can be a suitable range. The length of
the first section 131 can be 2 mm, 2.5 mm, 3 mm, 3.8
mm, 4 mm, 4.5 mm, 5 mm, 5.3 mm, 6 mm or any value
between 2 mm to 6 mm.

[0034] Before welding, the first section 131 of one of
adjacent two of the plurality of pipe units 13 is inserted
into the second section 132 of the other of adjacent two
of the plurality of pipe units 13, and a depth of a insertion
part of the first section 131 is less than the length of the
first section 131 to provide an expansion allowance for
the sinking of each of the plurality of pipe units 13.
[0035] Preferably, in the present embodiment, the
length of the first section 131 is 4 mm, and the depth of
the insertion part of the first section 131 is 2 mm. In other
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embodiments, the length of the first section 131 can be
other values, and the depth of the insertion part of the
first section 131 can be other values.

[0036] A gap is defined between the first section 131
of the one of adjacent two of the plurality of pipe units 13
and the second section 132 of the other of adjacent two
of the plurality of pipe units 13 and in a size of 0.1 mm.
Itis understood that there is a slight gap between the first
section 131 of the one of adjacent two of the plurality of
pipe units 13 and the second section 132 of the other of
adjacent two of the plurality of pipe units 13, which not
only enables the first section 131 of one of adjacent two
of the plurality of pipe units 13 to insert smoothly into the
second section 132 of the other of adjacent two of the
plurality of pipe units 13, but also prevents the gap be-
tween the two from being too large and an occurrence
of lack of welding.

[0037] Furthermore,in each of the plurality of pipe units
13, the first section 131, the arc-shaped section 133, and
the second section 132 are combined as an integrity
structure. In this way, it is possible to simplify a welding
process between the first section 131, the arc-shaped
section 133, and the second section 132 of each of the
plurality of pipe units 13, thus avoiding the occurrence of
lack of welding and increasing reliability of the heat ex-
changer 100.

[0038] Referring to FIG. 3, the first section 131 is
formed by an end of each of the plurality of pipe units 13
via a narrowing-mouth process. The process is simple
and requires no additional welding.

[0039] Preferably, a length of each of the plurality of
pipe units 13 is the same, a height of each of the plurality
of pipe units 13 is all the same. The length of the first
section 131 of each of the plurality of pipe units 13 is the
same, an inner diameter of the first section 131 of each
of the plurality of pipe units 13 is all the same, an outer
diameter of the first section 131 of each of the plurality
of pipe units 13 is the same. The length of the second
section 132 of each of the plurality of pipe units 13 is the
same, an inner diameter of the second section 132 of
each of the plurality of pipe units 13 is all the same, an
outer diameter of the second section 132 of each of the
plurality of pipe units 13 is the same. A radian of the arc-
shaped section 133 of each of the plurality of pipe units
13 isthe same, and itis convenient to process. Of course,
in other embodiments, according to differentdesigns, the
length and the height of each of the plurality of pipe units
13 can be different, the length, the inner diameter and
the outer diameter of the first section 131 and the second
section 132 of each section of the pipe unit 13 can also
be different, and the radian of the arc-shaped section 133
of each of the plurality of pipe units 13 can also be dif-
ferent.

[0040] A top one and a bottom one of the plurality of
pipe units 13 are provide with an end cover 14 respec-
tively, that is, both ends of the collecting pipe 10 are pro-
vided with the end cover 14. The end cover 14 is config-
ured for sealing the collecting pipe 10 to prevent the me-
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dium inside the collecting pipe 10 from getting leakage.
[0041] During an assembly process, the first section
131 of one of adjacent two of the plurality of pipe units
13 is inserted into the second section 132 of the other of
adjacent two of the plurality of pipe units 13, and surfaces
of the collecting pipe 10 and the heat exchange pipe 20
are coated with the composite layer. Then the plurality
of heat exchange pipes 20 are inserted into correspond-
ing slot 11 and put into the brazing furnace for welding.
The composite layer is melted due to high temperature,
so that the heat exchange pipe 20 and the collecting pipe
10 may be lowered/sunk. The collecting pipe 10 has the
expansion allowance due to a mutual insertion between
the first section 131 and the second section 132 of the
plurality of pipe units 13, so that the collecting pipe 10
and the heatexchange pipe 20 are lowered synchronous-
ly. After the composite layer is melted, the plurality of
pipe units 13 and the heat exchange pipe 20 are welded
into a whole.

[0042] During a working process, the arc-shaped sec-
tion 133 between the first section 131 and the second
section 132 can reduce the stress concentration at the
joint between the first section 131 and the second section
132, which can prevent from breakage under a long-term
use in the vibrating environment or the impact of the me-
dium.

[0043] The technical features of the above-described
embodiments may be combined in any combination. For
the sake of brevity of description, not all possible combi-
nations of the technical features in the above embodi-
ments are described. However, as long as there is no
contradiction between the combinations of these techni-
cal features, all should be considered as within the scope
of this invention.

[0044] The above-described embodiments are merely
illustrative of several embodiments of the present inven-
tion, and the description thereof is relatively specific and
detailed, but is not to be construed as limiting the scope
of the invention. It should be noted that a number of var-
iations and modifications may be made by those skilled
in the art without departing from the spirit and scope of
the invention. Therefore, the scope of the invention
should be determined by the appended claims.

Claims

1. A heat exchanger comprising a collecting pipe,
wherein the collecting pipe comprises a plurality of
pipe units, the plurality of pipe units are sequentially
stacked and connected, each of the plurality of pipe
units comprises a first section and a second section,
and a diameter of the first section is less than that
of the second section, such that the first section of
one of adjacent two of the plurality of pipe units is
capable of inserting into the second section of the
other of adjacent two of the plurality of pipe units,
characterized in that
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an arc-shaped section is provided between the first
section and the second section of each of the plurality
of pipe units, and the arc-shaped section extends to
a top of the second section from a bottom of the first
section, so that the first section is connected to the
second section.

The heat exchanger of claim 1, wherein a length of
the first section along an axis of the collecting pipe
is in a range of 2 mm to 6 mm.

The heat exchanger of claim 1, wherein a gap is de-
fined between the first section of the one of adjacent
two of the plurality of pipe units and the second sec-
tion of the other of adjacent two of the plurality of
pipe units and in a size of 0.1 mm.

The heat exchanger of claim 1, wherein in each of
the plurality of pipe units, the first section, the arc-
shaped section, and the second section are com-
bined as an integrity structure.

The heat exchanger of claim 1, wherein a radian of
the arc-shaped section of each of the plurality of pipe
units is the same.

The heat exchanger of claim 1, wherein the first sec-
tion is formed by an end of each of the plurality of
pipe units via a narrowing-mouth process.

The heat exchanger of claim 1, further comprising a
plurality of heat exchange pipes, each of the plurality
of pipe units is provided with a slot, and two ends of
the plurality of heat exchange pipes are inserted into
corresponding slot, resulting in the collecting pipe
and the plurality of heat exchange pipes are in com-
munication with each other.

The heat exchanger of claim 1, wherein a top one
and a bottom one of the plurality of pipe units are
provide with an end cover respectively, and the end
cover is configured for sealing the collecting pipe.

The heat exchanger of claim 7, further comprising a
plurality of fins disposed between adjacent two of
the plurality of heat exchange pipes and distributed
from one end of the plurality of heat exchange pipes
to the other end thereof.

A refrigeration system comprising a compressor, a
throttling element, and the heat exchanger of any
one of claims 1 to 9, wherein the heat exchanger is
connected and in communication with the compres-
sor and the throttling element respectively.
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