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Description

TECHNICAL FIELD

[0001] The present invention relates to a field of refrig-
eration technology, in particular, to a heat exchanger and
a refrigeration system.

BACKGROUND

[0002] In a field of refrigeration technology, a heat
exchanger, as an important one of four major compo-
nents of a refrigeration system, plays a role of heat
exchange with outside air.
[0003] In the prior art, a collecting pipe of the heat
exchanger includes a plurality of pipe units, and stress
concentration 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.
[0004] DE10112697A1 discloses "Heat exchanger, in
particular for motor vehicles, with tubes and in each case
the ends of the tubes associated with these collecting
spaces, the collecting spaces being formed from indivi-
dual segments, characterized in that adjacent segments
(18) have plug-in connection areas (19)".
JPH01203890A discloses "To provide a heat exchanger
which has an excellent strength against pressure, easi-
ness to be transported on a vehicle and a freedom of the
tube pitch by providing the open ends of the tube with an
independent tank respectively which is connected to
another tank or a plurality of tanks through a nozzle
Cooling water enters a tank 2A from a pipe and part of
the cooling water goes to a tank 2J through a tube 6 and
other cooling water goes into a tank 2B through a nozzle
31 froma tank 2Aandenters the tank2A through the tube
6. The cooling water which entered the tanks 2J and 2K
goes into a tank 2L and tank 2M from the nozzle 31, and
then enters tanks 2C and 2D through the tube 6. The
cooling water collects to a tank 2E through the nozzle 31
and enters a tank 2N through the tube 6. The cooling
water cooled by a heat exchanger goes through the
nozzle 31 of the tank 2N and returns again to the water
jacket of an engine by a connected pipe. Since tanks
2A‑2N are provided on the sides of the open ends 61 and
62 of each tube, each tank can be small and its strength
against pressure is raised because of a small area to
receive pressure". JP H02 29594 A discloses a heat
exchanger according to the preamble of claim 1 and
states "To obtain a heat exchanger, easy in the insertion
and incorporation of tubes and not necessitating the air-
tight inspectionof a separator after the incorporation, bya
methodwherein both ends of the tubes are inserted into a
tubular tank previously and fins are arranged between
the tubes while each tubular tank is connected to each
other continuously so as to obtain a laminated shape.
Constitution: Both ends 61, 61 of tubes 6 are inserted into
the inserting ports 15 of an intermediate tubular tank 11
and are fixed temporarily. Subsequently, the small-dia-

metral parts of respective tubular tanks at the upper side
are fitted into the large diametral parts of respective
tubular tanks while pinching fins 7 between the tubes 6
to constitute headers 1, 1 and the whole body of a heat
exchanger by connecting them continuously. Thereafter,
an inlet pipe 10 and an outlet pipe 13 are incorporated to
braze the fins, the tubes and the tubular tanks through
integrai brazing and manufacture the heat exchanger.
Accordingly, the leakage test of the tubular tanks 12 fora
separator can be effected upon manufacturing it and,
therefore, the air-tight inspection of the separator unit
may not be necessitated after the assembling".

SUMMARY

[0005] According to various embodiments of the pre-
sent 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 eachof the plurality of pipe units includes
a first section anda second section. Adiameter 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 theotherof adjacent twoof theplurality of pipeunits.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. And a
gap is defined between 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.
[0007] The collecting pipe described above includes
theplurality of pipe units, eachof 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 ex-
change pipe and the collecting pipe. The heat exchange
pipe is lowered/sunk more serious than the collecting
pipe, and these two pipes can not be lowered synchro-
nously. However, in the present disclosure, the first sec-
tion 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 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 between the
first section and the second section, and prolong a ser-
vice life of the heat exchanger.
[0008] In one embodiment, a length of the first section
alongan axis of the collecting pipe is in a rangeof 2mm to
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6 mm. In this way, the length of the first section can be
suitable. It is understood that a flow through the collecting
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 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 in a
size 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 occurrence
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
process between the first section, the arc-shaped sec-
tion, and the secondsectionof eachof theplurality 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
narrowing-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 providedwith a slot, and two ends
of the plurality of heat exchange pipes are inserted into
correspondingslot, resulting in thecollectingpipeand the
plurality of heat exchange pipes are in communication
with each other.
[0014] In one embodiment, a top one and a bottomone
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
includesaplurality of finsdisposedbetweenadjacent two
of the plurality of heat exchange pipes and distributed
fromoneendof theplurality of heat exchangepipes to the
other end thereof. In this way, the fin is configured for
accelerating a heat exchange between the heat exchan-
ger and outside air.
[0016] A refrigeration system including a compressor,
a throttling element, and the heat exchanger as de-
scribed above is further provided. And the heat exchan-
ger is connected and in communication with the com-
pressor 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 under-
standing of this invention, and the schematic embodi-
ments of this invention and a description thereof are used
to explain this invention and do not constitute an undue
limitation of this invention which is defined by the ap-
pended claims.
[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
thedescription of theembodiments. It is apparent that the
drawings in the following description are only someof the
embodiments of the present invention, for those of or-
dinary 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
system 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
represents a fin, 40 represents a sideboard, 200 repre-
sents 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
drawings in the embodiments of the present invention. It
will be apparent that the describedembodiments are only
a part and not all of the embodiments of the present
invention. Based on the embodiments in the present
invention, all other embodiments obtained by those of
ordinary skill in the art without creativework fall within the
protection scope of the present invention provided they
are within the scope of the appended claims.
[0021] It should be noted that when an element is
referred to as being "arranged" on another element, it
maybedirectly arrangedon theother element or a further
element may be presented between them. When an
element is referred to as being "disposed" on another
element, it may be directly disposed on the other element
or a further element may be presented between them.
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Whenanelement is referred to asbeing "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
scientific terms used herein have the same meaning
as commonly understood by one of ordinary skill in the
art of the present invention. The term "or/and" as used
herein includes 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 occasions
that need to reduce or raise a temperature of natural
environment.
[0024] The refrigeration system 1000 includes a com-
pressor 200, a throttling element 300 and a heat exchan-
ger 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
reservoirs and gas-liquid separators between the com-
pressor 200, the throttling element 300 and the heat
exchanger 100 can also be provided.
[0025] Referring toFIG.1 toFIG.3, theheat exchanger
100 includes a collecting pipe 10 and a plurality of heat
exchange pipes 20. The collecting pipe 10 is disposed at
bothendsof theheat exchangepipe20, respectively, and
the plurality of heat exchange pipes 20 are arranged in
parallelwitheachother.Thecollectingpipe10 isprovided
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
includes 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
20 and the external environment.
[0027] Furthermore, the heat exchanger 100 further
includes 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 defined
as an outlet connecting pipe 12, and medium flows into

the collecting pipes10by the inlet connecting pipe12and
flows out the collecting pipe 10 by the outlet connecting
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 connecting
pipe 12 is connected to an inlet of the throttling element
300. Of course, other accessories such as oil separators
canbeprovidedbetween the inlet connectingpipe12and
the compressor 200, and other accessories such as
reservoirs canbeprovidedbetween theoutlet 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 con-
necting pipe 12 is connected to an outlet of the throttling
element 300, the outlet connecting pipe 12 is connected
to an inlet of the compressor 200. Of course, other
accessories suchasball valves canbeprovidedbetween
the inlet connecting pipe 12 and the throttling element
300, andother accessories suchasgas-liquid separators
can be provided between the outlet connecting pipe 12
and the compressor 200.
[0029] Referring to 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
includesa first section131andasecondsection132, 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 explain
that the composite layer is a brazing material. In a con-
ventional art, during welding, the heat exchanger 100 is
placed in a brazing furnace, and high temperature en-
vironment causes the brazingmaterial tomelt, so that the
heat exchange pipe 20 and the collecting pipe 10 are
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
middleof theheatexchangepipe20maybemoreserious
than that of the both sides. Anoverall structure of the heat
exchange pipe 20 may be deformed, and the heat ex-
change 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 sec-
tion 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
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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 effi-
ciency is improved.
[0032] Furthermore, anarc-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, 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
innerwall of thecollectingpipe10 isnot constant.Undera
long-term impact of the medium or a vibrating environ-
ment, a direct connection between the first section 131
and the second section 132will cause a joint between the
first section 131 and the second section 132 to fracture
due to the stress concentration. The arc-shaped section
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
alonganaxisof thecollectingpipe10 is ina rangeof 2mm
to 6mm. It is understood that a flow through the collecting
pipe 10will 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 collecting pipe 10
if a length of the second section 132 is too small. There-
fore, 2 mm to 6 mm of the length of the first section 131
canbea 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 2mm to 6mm.
[0034] Before welding, the first section 131 of one of
adjacent twoof theplurality of pipeunits13 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
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] Agap is defined between the first section 131 of
the oneof adjacent twoof the plurality of pipeunits 13and
the second section 132 of the other of adjacent two of the
plurality of pipe units 13 and in a size of 0.1mm. Said gap
between the first section 131 of the one of adjacent two of
theplurality of pipeunits 13and the secondsection132of
the other of adjacent two of the plurality of pipe units 13,
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
between the two from being too large and an occurrence
of lack of welding.

[0037] Furthermore, ineachof theplurality of pipeunits
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-
shapedsection133of eachof theplurality of pipeunits 13
is the same, and it is convenient to process. Of course, in
other embodiments, according to different designs, 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 different.
[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
provided with the end cover 14. The end cover 14 is
configured for sealing the collecting pipe 10 to prevent
the medium 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 corresponding
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 10and
the heat exchange pipe 20 are lowered synchronously.
After the composite layer is melted, the plurality of pipe
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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 131and the second section
132, which can prevent from breakage under a long-term
use in the vibrating environment or the impact of the
medium.
[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 aswithin the scope
of this invention provided they are within the scope of the
appended claims.

Claims

1. A heat exchanger (100) comprising a collecting pipe
(10), wherein the collecting pipe (10) comprises a
plurality of pipe units (13), the plurality of pipe units
(13)aresequentially stackedandconnected, eachof
the plurality of pipe units (13) comprises a first sec-
tion (131) and a second section (132), and a dia-
meter of the first section (131) is less than that of the
secondsection (132), such that the first section (131)
of oneofadjacent twoof thepluralityof pipeunits (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 be-
tween 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), characterized in that
agap isdefinedbetween thefirst 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.

2. The heat exchanger (100) of claim 1, wherein 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.

3. Theheat exchanger (100) of claim1,wherein 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.

4. The heat exchanger (100) of claim 1, wherein a
radian of the arc-shaped section (133) of each of
the plurality of pipe units (13) is the same.

5. Theheat exchanger (100)of claim1,wherein thefirst
section (131) is formed by an end of each of the
plurality of pipe units (13) via a narrowing-mouth
process.

6. The heat exchanger (100) of claim 1, further com-
prising a plurality of heat exchange pipes (20), each
of the plurality of pipe units (13) is providedwith a slot
(11), and two ends of the plurality of heat exchange
pipes (20) are inserted into corresponding slot (11),
resulting in the collecting pipe (10) and theplurality of
heat exchange pipes (20) are in communication with
each other.

7. The heat exchanger (100) of claim 1, wherein a top
oneandabottomoneof theplurality of pipeunits (13)
are provide with an end cover (14) respectively, and
the end cover (14) is configured for sealing the
collecting pipe (10).

8. The heat exchanger (100) of claim 6, further com-
prising a plurality of fins (30) disposed between
adjacent two of the plurality of heat exchange pipes
(20) and distributed from one end of the plurality of
heat exchange pipes (20) to the other end thereof.

9. A refrigeration system(1000) comprisingacompres-
sor (200), a throttling element (300), and the heat
exchanger (100) of any one of claims 1 to 8, wherein
the heat exchanger (100) is connected and in com-
munication with the compressor (200) and the throt-
tling element (300) respectively.

Patentansprüche

1. Wärmetauscher (100) umfassend ein Sammelrohr
(10), worin das Sammelrohr (10) eine Vielzahl von
Rohreinheiten (13) umfasst, die Vielzahl von Rohr-
einheiten (13) der Reihe nach gestapelt und ver-
bunden sind, jede von der Vielzahl von Rohreinhei-
ten (13) einen ersten Abschnitt (131) und einen
zweitenAbschnitt (132) umfasst, und einDurchmes-
ser des ersten Abschnitts (131) kleiner ist als der-
jenige des zweiten Abschnitts (132), so dass der
erste Abschnitt (131) von der einen von zwei an-
grenzenden von der Vielzahl vonRohreinheiten (13)
sich in den zweiten Abschnitt (132) von der anderen
von zwei angrenzenden von der Vielzahl von Rohr-
einheiten (13) einfügen kann,

ein bogenförmiger Abschnitt (133) zwischen
dem ersten Abschnitt (131) und dem zweiten
Abschnitt (132) von jeder von der Vielzahl von
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Rohreinheiten (13) vorgesehen ist, und der bo-
genförmige Abschnitt (133) sich zu einem obe-
ren Teil des zweiten Abschnitts (132) von einem
Boden des ersten Abschnitts (131) erstreckt, so
dass der erste Abschnitt (131) mit dem zweiten
Abschnitt (132) verbunden ist, dadurch ge-
kennzeichnet, dass
eine Lücke zwischen dem ersten Abschnitt
(131) von der einen von zwei angrenzenden
von der Vielzahl von Rohreinheiten (13) und
dem zweiten Abschnitt (132) von der anderen
von zwei angrenzenden von der Vielzahl von
Rohreinheiten (13) definiert ist und eine Größe
von 0.1 mm hat.

2. Wärmetauscher (100) nach Anspruch 1, worin eine
Länge des ersten Abschnitts (131) entlang einer
Achse des Sammelrohres (10) in einem Bereich
von 2 mm bis 6 mm liegt.

3. Wärmetauscher (100) nach Anspruch 1, worin in
jeder von der Vielzahl von Rohreinheiten (13) der
erste Abschnitt (131), der bogenförmige Abschnitt
(133) und der zweite Abschnitt (132) als eine ein-
heitliche Struktur kombiniert sind.

4. Wärmetauscher (100) nach Anspruch 1, worin ein
Radiant des bogenförmigen Abschnitts (133) von
jeder von der Vielzahl von Rohreinheiten (13) gleich
ist.

5. Wärmetauscher (100) nach Anspruch 1, worin der
erste Abschnitt (131) von einem Ende von jeder von
der Vielzahl von Rohreinheiten (13) über einen Eng-
mund-Vorgang gebildet ist.

6. Wärmetauscher (100) nach Anspruch 1, ferner um-
fassend eine Vielzahl vonWärmetauschrohren (20),
jede von der Vielzahl von Rohreinheiten (13) mit
einem Schlitz (11) versehen ist, und zwei Enden
von der Vielzahl von Wärmetauschrohren (20) in
den entsprechenden Schlitz (11) eingefügt sind, wo-
raus es sich ergibt, dass das Sammelrohr (10) und
die Vielzahl von Wärmetauschrohren (20) in Kom-
munikation miteinander sind.

7. Wärmetauscher (100) nach Anspruch 1, worin eine
obere und eine untere von der Vielzahl von Rohr-
einheiten (13) jeweils mit einer Endabdeckung (14)
versehen sind, und die Endabdeckung (14) dazu
eingerichtet ist, das Sammelrohr (10) abzudichten.

8. Wärmetauscher (100) nach Anspruch 6, ferner um-
fassend eine Vielzahl von Rippen (30), die zwischen
zwei angrenzenden von der Vielzahl von Wärme-
tauschrohren (20) angeordnet sind und von einem
Ende von der Vielzahl vonWärmetauschrohren (20)
zum anderen Ende davon verteilt sind.

9. Kühlsystem (1000) umfassend einen Verdichter
(200), ein Drosselelement (300) und den Wärme-
tauscher (100) nach einem der Ansprüche 1 bis 8,
worin der Wärmetauscher (100) jeweils mit dem
Verdichter (200) und demDrosselelement (300) ver-
bunden ist und in Kommunikation steht.

Revendications

1. Échangeur de chaleur (100) comprenant un tuyau
collecteur (10), dans lequel le tuyau collecteur (10)
comprend une pluralité d’unités de tuyau (13), la
pluralité d’unités de tuyau (13) sont empilées et
reliées de manière séquentielle, chacune de la plu-
ralité d’unités de tuyau (13) comprend une première
section (131) et une seconde section (132), et un
diamètre de la première section (131) est inférieur à
celui de la seconde section (132), de sorte que la
première section (131) de l’une de deux unités ad-
jacentes de la pluralité d’unités de tuyau (13) peut
insérer dans la seconde section (132) de l’autre de
deux unités adjacentes de la pluralité d’unités de
tuyau (13),

une section en forme d’arc (133) est prévue
entre la première section (131) et la seconde
section (132) de chacune de la pluralité d’unités
de tuyau (13), et la section en forme d’arc (133)
s’étend jusqu’à un sommet de la seconde sec-
tion (132) à partir d’un fond de la première sec-
tion (131), desorteque lapremière section (131)
est reliée à la seconde section (132), caracté-
risé en ce que
un espace est défini entre la première section
(131) de l’une de deux unités adjacentes de la
pluralité d’unités de tuyau (13) et la seconde
section (132) de l’autre de deux unités adjacen-
tes de la pluralité d’unités de tuyau (13) et dans
une taille de 0.1 mm.

2. Échangeurdechaleur (100) selon la revendication1,
dans lequel une longueur de la première section
(131) le long d’un axe du tuyau collecteur (10) est
dans une plage de 2 mm à 6 mm.

3. Échangeurdechaleur (100) selon la revendication1,
dans lequel dans chacune de la pluralité d’unités de
tuyau (13), la première section (131), la section en
forme d’arc (133) et la seconde section (132) sont
combinées en tant que structure d’intégrité.

4. Échangeurdechaleur (100) selon la revendication1,
dans lequel un radian de la section en forme d’arc
(133) de chaque unité de la pluralité d’unités de
tuyau (13) est le même.

5. Échangeurdechaleur (100) selon la revendication1,
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dans lequel la première section (131) est formée par
une extrémité de chacune de la pluralité d’unités de
tuyau (13) par l’intermédiaire d’un processus de
rétrécissement d’embouchure.

6. Échangeurdechaleur (100) selon la revendication1,
comprenant en outre une pluralité de tuyaux d’é-
change de chaleur (20), chacune de la pluralité
d’unités de tuyaux (13) étant pourvue d’une fente
(11), et deux extrémités de la pluralité de tuyaux
d’échange de chaleur (20) étant insérées dans la
fente correspondante (11), ce qui a pour résultat que
le tuyau collecteur (10) et la pluralité de tuyaux
d’échange de chaleur (20) sont en communication
les uns avec les autres.

7. Échangeurdechaleur (100) selon la revendication1,
dans lequel une unité de tuyau supérieure et une
unité de tuyau inférieure de la pluralité d’unités de
tuyau (13) sont pourvues d’un couvercle d’extrémité
(14) respectivement, et le couvercle d’extrémité (14)
est configuré pour sceller le tuyau collecteur (10).

8. Échangeurdechaleur (100) selon la revendication6,
comprenant en outre une pluralité d’ailettes (30)
disposées entre deux tuyaux adjacents de la plura-
lité de tuyaux d’échange de chaleur (20) et distri-
buées d’une extrémité de la pluralité de tuyaux d’é-
changedechaleur (20) à l’autreextrémitédecelui-ci.

9. Système de réfrigération (1000) comprenant un
compresseur (200), un élément d’étranglement
(300) et l’échangeur de chaleur (100) selon l’une
quelconque des revendications 1 à 8, dans lequel
l’échangeur de chaleur (100) est relié et en commu-
nication avec le compresseur (200) et l’élément d’é-
tranglement (300) respectivement.
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