EP 2 977 706 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 2 977 706 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication:
27.01.2016 Bulletin 2016/04

(21) Application number: 14767307.3

(22) Date of filing: 06.03.2014

(51)

(86)

(87)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 19.03.2013 CN 201310089314

(71) Applicant: Danfoss Micro Channel Heat
Exchanger

(Jiaxing) Co., Ltd.

Haiyan County

Jiaxing

Zhejiang 314300 (CN)

(72) Inventors:
* JIANG, Jianlong
Jiaxing, Zhejiang 314300 (CN)

(74)

Int CL.:

F28F 9/02 (2006.01) F25B 39/00 (2006.01)
International application number:
PCT/CN2014/072985

International publication number:

WO 2014/146544 (25.09.2014 Gazette 2014/39)
YANG, Liuhua

Jiaxing, Zhejiang 314300 (CN)

LU, Xiangxun

Jiaxing, Zhejiang 314300 (CN)
TANG, Yandong

Jiaxing, Zhejiang 314300 (CN)
TUCKER, Jeffrey Lee

Jiaxing, Zhejiang 314300 (CN)
LI, Kaiquan

Jiaxing, Zhejiang 314300 (CN)

Representative: Knoblauch, Andreas
Patentanwilte Dr. Knoblauch PartGmbB
Schlosserstrasse 23

60322 Frankfurt am Main (DE)

(54)

(57) Disclosed is a collecting pipe (1), comprising: an
axially extending inner chamber (20), the inner chamber
(20) comprising a refrigerant inlet chamber (18) and a
refrigerant distribution chamber (19), the refrigerant inlet
chamber (18) and refrigerant distribution chamber (19)
being separated from each other and in fluid communi-
cation with each other, a refrigerant entering the refrig-
erant inlet chamber (18) and being distributed to heat
exchange tubes (2) at the refrigerant distribution cham-
ber (19); and a plurality of axially extending individual
components (11, 12), wherein the refrigerant inlet cham-
ber (18) and the refrigerant distribution chamber (19) are
formed by successively placing and connecting the plu-
rality of axially extending individual components (11, 12)
in an assembling direction perpendicular to the axial di-
rection. The collecting pipe (1) is composed of the plu-
rality of individual components (11, 12). The plurality of
individual components (11, 12) are connected together,
such that the problem of two-phase flow distribution in a
heat exchanger is mitigated, the heat exchange perform-
ance is improved, the problem of unstable product quality
is mitigated, and the currently existing problem of the

MANIFOLD AND HEAT EXCHANGER HAVING SAME

high cost of high frequency welded tubes is solved.
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Description
Technical field

[0001] The present invention relates to a collecting
pipe and a heat exchanger having the collecting pipe.

Background Art

[0002] A heat exchanger is disclosed in US patent ap-
plication US 2011/0315363 A1, which comprises a first
collecting pipe and a second collecting pipe. A distribu-
tion plate is disposed within the first collecting pipe in a
length direction to divide the first collecting pipe into a
refrigeration medium inlet section and a refrigeration me-
dium distribution section, and flat multichannel tubes ex-
tend into the first collecting pipe to form a plurality of
refrigerant distribution chambers in the refrigeration me-
dium distribution section. Each flat multichannel tube has
a first end in contact with the distribution plate in the first
collecting pipe and a second end disposed in the second
collecting pipe, and a plurality of generally parallel flow
paths are formed between the first and second collecting
pipes and are at least partially blocked by the distribution
plate. An outer wall at one end of the flat multichannel
tube is removed to allow a refrigeration medium to enter
the interior of the flat tubes from the distribution cham-
bers.

[0003] High frequency welded collecting pipes are still
used in the heat exchanger disclosed in US patent ap-
plication US 2011/0315363 A1, so that the problem of
the high cost of high frequency welded tubes is not
solved. In addition, the distribution plate is inserted into
the inlet collecting pipe such that the complexity of the
manufacturing process is increased, and the product
quality is difficult to control. Moreover, the end of the flat
tubes being in contact with the distribution plate tends to
result in the flat tubes being blocked by welding.

Summary of the Invention

[0004] The presentinvention provides a collecting pipe
and a heat exchanger having the collecting pipe, thereby
making it possible to solve the problem of the high cost
of high frequency welded tubes and improve the heat
exchange performance.

[0005] Accordingtoan aspect of the presentinvention,
provided is a collecting pipe comprising: an axially ex-
tending inner chamber, comprising a refrigerant inlet
chamber and a refrigerant distribution chamber which
are separated from each other and in fluid communica-
tion with each other, arefrigerant entering said refrigerant
inlet chamber and being distributed to heat exchange
tubes at said refrigerant distribution chamber; and a plu-
rality of axially extending individual components, wherein
at least one of said refrigerant inlet chamber and refrig-
erant distribution chamber or said collecting pipe is
formed by successively placing and connecting the plu-
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rality of axially extending individual components in an
assembling direction perpendicular to the axial direction.
[0006] According to a further aspect of the present in-
vention, said plurality of axially extending individual com-
ponents comprises individual first and second compo-
nents, the first component comprises one of said refrig-
erantinlet chamber and refrigerant distribution chamber,
and at least a portion of a wall of said first component
and the second component form the other of said refrig-
erant inlet chamber and refrigerant distribution chamber
by placing and connecting the first and second compo-
nents in said assembling direction.

[0007] According to a further aspect of the present in-
vention, when viewed in cross section, said first compo-
nent comprises: a first U-shaped wall part, step parts
extending outwardly from two ends of the first U-shaped
wall part, and second wall parts extending from outer
ends of said step parts towards the side remote from the
first U-shaped wall part.

[0008] According to a further aspect of the present in-
vention, when viewed in cross section, said first compo-
nent comprises: a first U-shaped wall part, step parts
extending outwardly from two ends of the first U-shaped
wall part, second wall parts extending from outer ends
of said step parts towards the side remote from the first
U-shaped wall part, and a partition wall part extending
between inner ends of said step parts.

[0009] According to a further aspect of the present in-
vention, said first component further comprises protru-
sions which are formed on the partition wall part and are
spaced apart from said second wall parts by a predeter-
mined distance.

[0010] According to a still further aspect of the present
invention, when viewed in cross section, said first com-
ponent comprises: a first arc-shaped wall part, step parts
extending outwardly from two ends of the first arc-shaped
wall part, and second arc-shaped wall parts extending
from outer ends of said step parts towards the side re-
mote from the first arc-shaped wall part.

[0011] According to a yet further aspect of the present
invention, when viewed in cross section, said first com-
ponent comprises: a first arc-shaped wall part, step parts
extending outwardly from two ends of the first arc-shaped
wall part, second arc-shaped wall parts extending from
outer ends of said step parts towards the side remote
from the first arc-shaped wall part, and a partition wall
part extending between inner ends of said step parts.
[0012] According to a further aspect of the present in-
vention, said first component comprises protrusions
which are formed on the partition wall part and are spaced
apart from said second arc-shaped wall parts by a pre-
determined distance.

[0013] According to a still further aspect of the present
invention, said plurality of axially extending individual
components comprise individual first, second and third
components, and by means of successively placing and
connecting the first component, third component and
second component in said assembling direction, the re-
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frigerant inlet chamber is formed between said first com-
ponent and third component, and the refrigerant distri-
bution chamber is formed between the third component
and second component.

[0014] According to a further aspect of the present in-
vention, when viewed in cross section, said first compo-
nent comprises: a first U-shaped wall part, step parts
extending outwardly from two ends of the first U-shaped
wall part, and second wall parts extending from outer
ends of said step parts towards the side remote from the
first U-shaped wall part.

[0015] According to a further aspect of the present in-
vention, when viewed in cross section, said second com-
ponent has an inverted U-shaped wall part, and two ends
of the inverted U-shaped wall part of said second com-
ponent are arranged on the inner sides of the second
wall parts of said first component.

[0016] According to a further aspect of the present in-
vention, when viewed in cross section, the first U-shaped
wall part is approximately arc-shaped.

[0017] According to a further aspect of the present in-
vention, when viewed in cross section, said second wall
parts are approximately arc-shaped.

[0018] According to a further aspect of the present in-
vention, when viewed in cross section, the inverted U-
shaped wall part of said second component is approxi-
mately arc-shaped.

[0019] According to a yet further aspect of the present
invention, when viewed in cross section, said first com-
ponent comprises: a first arc-shaped wall part, step parts
extending outwardly from two ends of the first arc-shaped
wall part, and second arc-shaped wall parts extending
from outer ends of said step parts towards the side re-
mote from the first arc-shaped wall part.

[0020] According to a further aspect of the present in-
vention, when viewed in cross section, said third compo-
nent has a first end and a second end, and the first and
second ends of said third component are respectively
placed on and connected to said step parts.

[0021] According to a still further aspect of the present
invention, when viewed in cross section, said second
component has an arc-shaped wall part, and two ends
of the arc-shaped wall part of said second component
are arranged on the inner sides of the second arc-shaped
wall parts of said first component.

[0022] According to a further aspect of the present in-
vention, when viewed in cross section, a central angle
corresponding to each component, which constitutes an
outer wall of the collecting pipe, of said plurality of axially
extending individual components is less than 360 de-
grees, or when viewed in cross section, a central angle
corresponding to the portion forming an outer surface of
the collecting pipe of each component, which constitutes
an outer wall of the collecting pipe, of said plurality of
axially extending individual components is less than 360
degrees.

[0023] According to a further aspect of the present in-
vention, the width of a portion of the inverted U-shaped
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wall part of said second component overlapping the sec-
ond wall parts of said first component is greater than or
equal to 3 mm.

[0024] According to a further aspect of the present in-
vention, when viewed in cross section, a central angle
corresponding to said first component is approximately
equal to or less than 180 degrees.

[0025] According to a further aspect of the present in-
vention, said partition wall part protrudes towards said
refrigerant distribution chamber.

[0026] According to a further aspect of the present in-
vention, a surface of said partition wall part on the side
remote from said refrigerant distribution chamber is inte-
grally formed with a refrigerant pipeline, and the refrig-
erant pipeline is spaced apart from said first U-shaped
wall part.

[0027] According to a further aspect of the present in-
vention, the inner side of said collecting pipe is approxi-
mately circular.

[0028] According to an aspect of the presentinvention,
provided is a heat exchanger, comprising heat exchange
tubes and a collecting pipe as mentioned above, end
portions of said heat exchange tubes being in fluid com-
munication with the refrigerant distribution chamber of
the collecting pipe.

[0029] According to a further aspect of the present in-
vention, said collecting pipe has a plurality of openings
which are formed in a tube wall of said collecting pipe
and arranged in the axial direction, the end portion of
said heat exchange tube has a step and is inserted into
said opening, and at least a portion of the step of said
heat exchange tube abuts a periphery of said opening.

[0030] According to a further aspect of the present in-
vention, said refrigerantinlet chamber and refrigerant dis-
tribution chamber are separated by the partition wall part
and are in fluid communication with each other through
holes in the partition wall part, and at least one of said
holes is provided between two adjacent heat exchange
tubes.

[0031] Inthe presentinvention, an inlet collecting pipe
of the heat exchanger is formed by welding a plurality of
components or connecting them in another way, some
of the components divide the collecting pipe into two or
more separated chambers, the chamber in communica-
tion with the flat tubes is the refrigerant distribution cham-
ber, one of the remaining chambers is the refrigerant inlet
chamber, and the refrigerant inlet chamber is in commu-
nication with the refrigerant distribution chamber through
around hole or another form of opening. In this way, the
refrigeration medium enters the collecting pipe from the
inlet chamber, and then enters the refrigerant distribution
chamber through the opening between the two cham-
bers, a plurality of openings are distributed in the length
direction of the collecting pipe, each flat tube or multiple
flat tubes generally correspond to at least one opening,
and the refrigeration medium then enters the flat tubes
from the refrigerant distribution chamber, so as to
achieve the purpose of uniformly distributing the refrig-
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eration medium.

[0032] The collecting pipe of the heat exchanger of the
present invention is formed by welding two or more indi-
vidual components or connecting them in another way,
such thatthe cross section of the collecting pipe is divided
into at least two individual chambers. Moreover, the inner
side of the cross section of the collecting pipe formed by
assembling several individual components is circular. As
the collecting pipe is formed by connecting multiple com-
ponents, the problem of the high cost of high frequency
welded tubes can be solved. Since the inner side of the
cross section of the collecting pipe is circular, a circular
end cover can be used, so that the processing is con-
venient and the reliability is high. The process of inserting
a distribution plate into the inside of the collecting pipe
is omitted, such that the process complexity is greatly
reduced.

Description of the Drawings
[0033]

Fig. 1 is a schematic view of a heat exchanger ac-
cording to a first embodiment of the present inven-
tion.

Fig. 2is a schematic partial sectional view of the heat
exchanger according to the first embodiment of the
present invention.

Fig. 3is a schematic partial sectional view of the heat
exchanger according to a second embodiment of the
present invention.

Fig. 4 is a schematic partial sectional view of the heat
exchanger according to a third embodiment of the
present invention.

Fig. 5is a schematic partial sectional view of the heat
exchanger according to a fourth embodiment of the
present invention.

Particular Embodiments
Embodiment 1

[0034] AsshowninFig. 1, a heat exchanger 100, such
as amicro-channel heat exchanger, according to the em-
bodiment of the present invention, comprises: collecting
pipes 1, 7 (for example, an inlet collecting pipe 1 and an
outlet collecting pipe 7); heat exchange tubes 2 such as
flat tubes; fins 5 arranged between the heat exchange
tubes 2; and side plates 3. The heat exchanger can be
used in the fields of heating ventilation air conditioning,
vehicles, refrigeration and transportation, and can be
used as a heat exchanger such as an evaporator, a con-
denser and a water tank. End portions of the heat ex-
change tubes 2 are in fluid communication with the re-
frigerant distribution chamber 19 of the collecting pipe.
The collecting pipe 1 has a plurality of openings which
are formed in a tube wall of said collecting pipe and ar-
ranged in the axial direction, the end portion of the heat
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exchange tube 2 has a step, such as a step positioned
at a predetermined distance from an end face of the end
portion of the heat exchange tube 1 in an axial direction
of the heat exchange tube 1, the cross section of the heat
exchange tube 1 between the end face of the end portion
and the step being smaller than that of the remaining
portion of the heat exchange tube 1. The end portion of
the heat exchange tube 2 is inserted into said opening,
and at least a portion of the step of the heat exchange
tube 2 abuts a periphery of said opening. In this way, the
length by which the heat exchange tubes 1 are inserted
into the collecting pipes 1, 7 can be controlled, the means
for positioning the heat exchange tubes 1 are reduced,
and the uniformity of the length by which the heat ex-
change tubes 1 are inserted into the collecting pipes 1,
7 can also be guaranteed.

[0035] As shown in Figs. 1 and 2, the collecting pipe 1
according to a first embodiment of the present invention
comprises: an axially extending inner chamber 20, the
inner chamber 20 comprising a refrigerant inlet chamber
18 and a refrigerant distribution chamber 19 which are
separated from each other and in fluid communication
with each other, a refrigerant entering said refrigerant
inlet chamber 18 and being distributed to heat exchange
tubes 2 at the refrigerant distribution chamber 19; and a
plurality of axially extending individual components 11
and 12, wherein at least one of the refrigerant inlet cham-
ber 18 and the refrigerant distribution chamber 19 or the
collecting pipe 1 is formed by successively placing and
connecting the plurality of axially extending individual
components 11 and 12 in an assembling direction A per-
pendicular to the axial direction. The components 11 and
12 can be connected together by welding or other con-
necting methods.

[0036] As shown in Fig. 2, the inner chamber 20 may
have an approximately circular cross section; in addition,
as an option, the cross section of the inner chamber 20
may be approximately elliptical or other shapes.

[0037] As shown in Fig. 2, the plurality of axially ex-
tending individual components 11 and 12 comprises an
individual first component 11 and second component 12.
The first component 11 comprises one of the refrigerant
inlet chamber 18 and the refrigerant distribution chamber
19. In the example shown in Fig. 2, the first component
11 comprises the refrigerant inlet chamber 18. At least a
portion of a wall of the first component 11 and the second
component 12 form the other of the refrigerantinlet cham-
ber 18 and the refrigerant distribution chamber 19 by
placing and connecting the first component 11 and sec-
ond component 12 in the assembling direction A, and in
the example shown in Fig. 2, at least a portion of the wall
of the first component 11 and the second component 12
form the refrigerant distribution chamber 19.

[0038] As shown in Fig. 2, when viewed in cross sec-
tion, for example in the view of the cross section shown
in Fig. 2, the first component 11 comprises: a first arc-
shaped wall part 111 (an example of a first U-shaped
wall part), step parts 112 extending outwardly from two
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ends of the first arc-shaped wall part 111, second arc-
shaped wall parts 113 (an example of second wall parts)
extending from outer ends of said step parts 112 towards
the side remote from the first arc-shaped wall part 111,
and a partition wall part 114 extending between inner
ends of said step parts 112.

[0039] As shown in Fig. 2, when viewed in cross sec-
tion, the second component 12 has an arc-shaped wall
part (an example of an inverted U-shaped wall part), and
two ends of the arc-shaped wall part of the second com-
ponent 12 are arranged on the inner sides of the second
arc-shaped wall parts 113 of the first component 11. The
two ends of the arc-shaped wall part of the second com-
ponent 12 and the second arc-shaped wall parts 113 of
the first component 11 can be connected together by
means of welding or the like.

[0040] As shown in Fig. 2, a surface of said partition
wall part 114 on the side remote from the refrigerant dis-
tribution chamber 19is integrally formed with a refrigerant
pipeline 115, and the refrigerant pipeline 115 is spaced
apart from the first arc-shaped wall part 111. The refrig-
erant inlet chamber 18 is defined by the refrigerant pipe-
line 115. A chamber 17 is formed between the partition
wall part 114, the refrigerant pipeline 115 and the first
arc-shaped wall part 111.

[0041] As shown in Fig. 2, the partition wall part 114
protrudes towards the refrigerant distribution chamber
19. As shown in Fig. 2, the refrigerant inlet chamber 18
and therefrigerant distribution chamber 19 are separated
by the partition wall part 114 and are in fluid communi-
cation with each other through holes 14 in the partition
wall part 114. Each heat exchange tube 2 at least corre-
sponds to one hole 14, that is to say, the number of holes
14 is at least equal to the number of heat exchange tubes
2. As shown in Fig. 1, for example, the position 4 of each
hole 14 is between two adjacent heat exchange tubes 2
in the length or axial direction of the collecting pipe 1. At
least one hole such as a round hole or an opening is
provided between two adjacent heat exchange tubes 1
in the length or axial direction of the collecting pipe 1. In
this way, the uniformity of entry of the refrigeration me-
dium into the heat exchange tubes 1 can be ensured, the
refrigeration medium flows from the refrigerant inlet
chamber 18 to the refrigerant distribution chamber 19,
then after a collision with an upper wall of the refrigerant
distribution chamber 19, vapor and liquid are mixed uni-
formly, and then enter the heat exchange tubes 1 again,
so that it is possible to ensure the uniformity of the refrig-
eration medium in the heat exchange tubes 1 and im-
prove the heat exchange performance.

[0042] Asanoption,eachheatexchangetube 1 atleast
corresponds to one hole 14 in the length or axial direction
of the collecting pipe 1, and the number of holes 14 at
each position in the length or axial direction of the col-
lecting pipe 1 is less than 3.

[0043] As shown in Fig. 2, when viewed in cross sec-
tion, a central angle corresponding to each component,
which constitutes an outer wall of the collecting pipe 1,
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of the plurality of axially extending individual components
11, 12 is less than 360 or 270 degrees, or when viewed
in cross section, a central angle corresponding to the
portion forming an outer surface of the collecting pipe 1
of each component, which constitutes an outer wall of
the collecting pipe 1, of the plurality of axially extending
individual components 11, 12 is less than 360 or 270
degrees. As shown in Fig. 2, when viewed in cross sec-
tion, a central angle corresponding to the first component
11 is approximately equal to or less than 180 degrees,
thereby facilitating the installation of the second compo-
nent 12.

[0044] In embodiment 1, the collecting pipe 1 of the
heat exchanger 100 is formed by welding two or more
individual components or connecting them in another
way, such that the cross section of the collecting pipe 1
is divided into at least two individual chambers. Moreo-
ver, the inner side of the cross section of the collecting
pipe formed by assembling several individual compo-
nents is circular. As the collecting pipe is formed by con-
necting multiple components, the problem of the high
cost of high frequency welded tubes can be solved. Since
the inner side of the cross section of the collecting pipe
is circular, a circular end cover can be used, so that the
processing is convenient and the reliability is high. Fur-
thermore, the process of inserting a distribution plate into
the inside of the collecting pipe is omitted, such that the
process complexity is greatly reduced. Since the inner
side of the collecting pipe 1 is approximately circular, it
is possible to ensure that the in-built end cover is de-
signed as circular, so that the collecting pipe 1 has a
simple structure and a good sealing performance.
[0045] Furthermore, as shown in Fig. 2, aline 119 con-
necting the end portions of the second arc-shaped wall
portions 113 does not exceed a central line of the inner
circle of the cross section. In this way, the installation is
convenient in the production process, the process com-
plexity is reduced, and the reliability is ensured.

[0046] In addition, as shown in Fig. 2, the width of a
portion of each second arc-shaped wall part 113 over-
lapping the arc-shaped wall part of the second compo-
nent 12 is greater than or equal to 3 mm. In this way,
welding is easily achievable from a technical perspective,
and the welding strength of the collecting pipe can also
be improved, thereby mitigating the problem of low com-
pression strength of multi-sheet collecting pipes.

[0047] The collecting pipe 1 of the present invention
comprises a refrigerant inlet chamber and a refrigerant
distribution chamber which are in communication with
each other through holes 14, such as round holes or other
forms of openings. In this way, the amount of refrigerant
entering the refrigerant distribution chamber can be de-
termined according to requirements, thereby improving
the distribution of the refrigerant.

[0048] The end portions of the heat exchange tubes 2,
such as flat tubes, adopt a reduced opening configura-
tion, the end portions are inserted into the openings of
the collecting pipe 1, and the reduced openings are used
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for positioning relative to the collecting pipe 1; as shown
in Fig. 2, it is possible to avoid welding blockage caused
by contact between the heat exchange tubes 2, such as
flat tubes, and the partition wall part 114 of the collecting

pipe 1.
Embodiment 2

[0049] AsshowninFig. 3, embodiment 2 according to
the present invention is further improved on the basis of
embodiment 1. Specifically, the first component 11 fur-
ther comprises protrusions 116, and the protrusions 116
are formed on the partition wall part 114, such as a sur-
face of the partition wall part 114 facing the refrigerant
distribution chamber 19, and are spaced apart from the
second arc-shaped wall parts 113 by a predetermined
distance. The distance may be approximately equal to
the thickness of the two ends of the arc-shaped wall part
of the second component 12, such that the two ends of
the arc-shaped wall part of the second component 12 are
inserted between the protrusions 116 and the second
arc-shaped wall parts 113. With the provision of the pro-
trusions 116, itis possible to ensure that the two individual
components 11, 12 are in good contact, and the welding
strength is improved.

Embodiment 3

[0050] As shown in Fig. 4, the plurality of axially ex-
tending individual components 11, 12, 13 comprise an
individual first component 11, second component 12 and
third component 13; the first component 11, the third com-
ponent 13 and the second component 12 are succes-
sively placed in the assembling direction A and are con-
nected together, for example, the first component 11, the
third component 13 and the second component 12 are
connected together by welding. The refrigerant inlet
chamber 18 is formed between the first component 11
and the third component 13, and the refrigerant distribu-
tion chamber 19 is formed between the third component
13 and the second component 12.

[0051] As shown in Fig. 4, when viewed in cross sec-
tion, for example in the view of the cross section shown
in Fig. 4, the first component 11 comprises: a first arc-
shaped wall part 111, step parts 112 extending outwardly
from two ends of the first arc-shaped wall part 111, and
second arc-shaped wall parts 113 extending from outer
ends of said step parts 112 towards the side remote from
the first arc-shaped wall part 111. When viewed in cross
section, the third component 13 has a first end and a
second end, and the first and second ends of the third
component 13 are respectively placed on and connected
to the step parts 112.

[0052] AsshowninFig.4,the refrigerantinletchamber
18 and the refrigerant distribution chamber 19 are in fluid
communication with each other through holes 14 in the
third component 13. The third component 13 protrudes
towards the refrigerant distribution chamber 19.
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[0053] AsshowninFig.4,theseindividual components
11, 12, 13 constituting the collecting pipe 1 are in contact
with one another, and in the contacted portion, one com-
ponent 11 contains the other two components 12, 13.
[0054] As shown in Fig. 4, the end portions of the heat
exchange tubes 2, such as flat tubes, adopt a reduced
opening configuration, the end portions are inserted into
the openings of the collecting pipe, and the reduced
openings are used for positioning relative to the collecting
pipe 1; as shown in Fig. 4, it is possible to avoid welding
blockage caused by contact between the heat exchange
tubes 2, such as flat tubes, and the third component 13
of the collecting pipe 1.

Embodiment 4

[0055] Embodiment 4 according to the present inven-
tion is further improved on the basis of embodiment 1.
Specifically, as shown in Fig. 5, the collecting pipe 1 does
not have the refrigerant pipeline 115 shown in Fig. 2, and
the refrigerant inlet chamber 18 is defined by the first arc-
shaped wall part 111 and the partition wall part 114.
[0056] The embodiments shown in Figs. 2 and 3, with
respect to the embodiments shown in Figs. 4 and 5, have
the advantages of further reducing the refrigerant inlet
chamber 18 while ensuring that the other components
and the process are the same, so that it is possible to
mitigate the problem of two-phase refrigeration medium
separation after the refrigeration medium enters the col-
lecting pipe 1, improve the distribution of the refrigeration
medium, and improve the heat exchange performance
of the heat exchanger.

[0057] In the above-mentioned embodiments, the col-
lecting pipe 1 is used as an inlet collecting pipe, but clear-
ly, the collecting pipe 1 can also be used as an outlet
collecting pipe.

[0058] It can be seen from the above that the present
invention provides a collecting pipe and a heat exchang-
er, in which a plurality of individual components are con-
nected together, so that the problem of two-phase flow
distribution in a heat exchanger such as a micro-channel
heat exchanger is mitigated, and the heat exchange per-
formance is improved. In addition, due to the simple as-
sembly process, the problem of unstable product quality
can be mitigated in the present invention. Furthermore,
the currently existing problem of the high cost of high
frequency welded tubes is solved by the present inven-
tion.

[0059] Although in the above-mentioned embodi-
ments, a circular collecting pipe is described, the above-
mentioned embodiments are also suitable for collecting
pipes with other cross-sectional shapes, such as an oval
collecting pipe and a rectangular collecting pipe etc. In
the case of the collecting pipe being of any suitable
shape, the first arc-shaped wall part in the above-men-
tioned embodiments is a first U-shaped wall part, and the
second arc-shaped wall part is a second wall part. The
arc-shaped wall part of the second component is an in-
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verted U-shaped wall part of the second component.

Claims

1.

A collecting pipe comprising:

an axially extending inner chamber comprising
arefrigerant inlet chamber and a refrigerant dis-
tribution chamber which are separated from
each other and in fluid communication with each
other, a refrigerant entering said refrigerant inlet
chamber and being distributed to heat exchange
tubes at said refrigerant distribution chamber;
and

a plurality of axially extending individual compo-
nents, wherein at least one of said refrigerant
inlet chamber and refrigerant distribution cham-
ber or said collecting pipe is formed by succes-
sively placing and connecting the plurality of ax-
ially extending individual components in an as-
sembling direction perpendicular to the axial di-
rection.

The collecting pipe as claimed in claim 1, wherein
said plurality of axially extending individual compo-
nents comprises individual first and second compo-
nents, the first component comprises one of said re-
frigerant inlet chamber and refrigerant distribution
chamber, and at least a portion of a wall of said first
component and the second component form the oth-
er of said refrigerant inlet chamber and refrigerant
distribution chamber by placing and connecting the
first and second components in said assembling di-
rection.

The collecting pipe as claimed in claim 2, wherein
when viewed in cross section, said first component
comprises: a first U-shaped wall part, step parts ex-
tending outwardly from two ends of the first U-
shaped wall part, and second wall parts extending
from outer ends of said step parts towards the side
remote from the first U-shaped wall part.

The collecting pipe as claimed in claim 2, wherein
when viewed in cross section, said first component
comprises: a first U-shaped wall part, step parts ex-
tending outwardly from two ends of the first U-
shaped wall part, second wall parts extending from
outer ends of said step parts towards the side remote
from the first U-shaped wall part, and a partition wall
partextending between inner ends of said step parts.

The collecting pipe as claimed in claim 4, wherein
said first component further comprises protrusions
which are formed on the partition wall part and are
spaced apart from said second wall parts by a pre-
determined distance.
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10.

1.

12.

13.

14.

The collecting pipe as claimed in claim 1, wherein
said plurality of axially extending individual compo-
nents comprise individual first, second and third
components, and by means of successively placing
and connecting the first component, the third com-
ponent and the second component in said assem-
bling direction, the refrigerant inlet chamber is
formed between said first component and third com-
ponent, and the refrigerant distribution chamber is
formed between the third component and second
component.

The collecting pipe as claimed in claim 6, wherein
when viewed in cross section, said first component
comprises: a first U-shaped wall part, step parts ex-
tending outwardly from two ends of the first U-
shaped wall part, and second wall parts extending
from outer ends of said step parts towards the side
remote from the first U-shaped wall part.

The collecting pipe as claimed in claim 7, wherein
when viewed in cross section, said third component
has a first end and a second end, and the first and
second ends of said third component are respective-
ly placed on and connected to said step parts.

The collecting pipe as claimed in claim 3 or 7, where-
in when viewed in cross section, said second com-
ponent has an inverted U-shaped wall part, and two
ends of the inverted U-shaped wall part of said sec-
ond component are arranged on the inner sides of
the second wall parts of said first component.

The collecting pipe as claimed in any one of claims
3-5, 7 and 8, wherein when viewed in cross section,
the first U-shaped wall part is approximately arc-
shaped.

The collecting pipe as claimed in any one of claims
3-5, 7 and 8, wherein when viewed in cross section,
said second wall parts are approximately arc-
shaped.

The collecting pipe as claimed in claim 9, wherein
when viewed in cross section, the inverted U-shaped
wall part of said second component is approximately
arc-shaped.

The collecting pipe as claimed in claim 9, wherein
the width of a portion of the inverted U-shaped wall
part of said second component overlapping the sec-
ond wall parts of said first component is greater than
or equal to 3 mm.

The collecting pipe as claimed in claim 2 or 6, where-
in when viewed in cross section, a central angle cor-
responding to said first component is approximately
equal to or less than 180 degrees.
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The collecting pipe as claimed in claim 4, wherein
said partition wall part protrudes towards said refrig-
erant distribution chamber.

The collecting pipe as claimed in claim 4, wherein a
surface of said partition wall part on the side remote
from said refrigerant distribution chamber is integral-
ly formed with a refrigerant pipeline, and the refrig-
erant pipeline is spaced apart from said first U-
shaped wall part.

The collecting pipe as claimed in claim 1, wherein
the inner side of said collecting pipe is approximately
circular.

A heat exchanger comprising:

heat exchange tubes, and

a collecting pipe as claimed in claim 1, end por-
tions of said heat exchange tubes being in fluid
communication with the refrigerant distribution
chamber of the collecting pipe.

The heat exchanger as claimed in claim 18, wherein
said collecting pipe has a plurality of openings which
are formed in a tube wall of said collecting pipe and
arranged in the axial direction, the end portion of said
heat exchange tube has a step and is inserted into
said opening, and at least a portion of the step of
said heat exchange tube abuts a periphery of said
opening.

The heat exchanger as claimed in claim 18, wherein
said refrigerant inlet chamber and refrigerant distri-
bution chamber are separated by the partition wall
part and are in fluid communication with each other
through holes in the partition wall part, and at least
one of said holes is provided between two adjacent
heat exchange tubes.
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