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(54) LIQUID DISTRIBUTOR AND HEAT EXCHANGER

(57) A liquid distributor (10) and a heat exchanger
(100) are provided. The liquid distributor (10) includes a
sleeve (11), a distribution structure (12), and a turbulence
plate (15). The sleeve (11) is penetrated by a plurality of
heat exchange tubes (20). The distribution structure (12)
is located inside the sleeve (11) and connected to the
sleeve (11), and the distribution structure (12) can divide
the interior of the sleeve (11) into at least a first chamber
(13) and a second chamber (14) which are in commu-
nication with each other. The first chamber (13) is located
at a side of the distribution structure (12) away from the
heat exchange tubes (20), and the second chamber (14)
is located at a side of the distribution structure (12)
proximal to the heat exchange tubes (20). The turbulence
plate (15) is located in the second chamber (14), con-
nected to the sleeve (11), and spaced apart from the
distribution structure (12). The heat exchange tubes (20)
are partly inserted into the turbulence plate (15) and are in
communication with the second chamber (14).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese pa-
tent applications No. 202221486490.7, filed on June 14,
2022, and titled "LIQUID DISTRIBUTOR AND HEAT
EXCHANGER", and No. 202210669534.8, filed on June
14, 2022, and titled "LIQUID DISTRIBUTOR AND HEAT
EXCHANGER". The contents of the above identified
applications are hereby incorporated herein in their en-
tireties by reference.

TECHNICAL FIELD

[0002] The present invention relates to the field of heat
exchange technology, in particular, to a liquid distributor
and a heat exchanger.

BACKGROUND

[0003] Main components of an air conditioning system
include a compressor, a condenser, a throttle apparatus,
and a heat exchanger. The heat exchanger performs
heat exchange with the outside. The heat exchanger
includes a fin, a heat exchange tube, a manifold, and a
liquid distributor. The liquid distributor mainly functions to
evenly distribute medium.
[0004] In the related art, the liquid distributor includes a
sleeve and a distribution plate. An end of the heat ex-
change tube is inserted into the sleeve and in commu-
nication with interior of the sleeve. The distribution plate is
mounted in the sleeve and provided with multiple dis-
tribution holes. The medium enters the liquid distributor,
and is distributed through the distribution holes into the
heat exchange tube, so as to achieve a uniform distribu-
tion effect.
[0005] However, the medium that enters the liquid
distributor is usually in a gas-liquid two-phase form.
Due to application conditions and complexity of gas-
liquid two-phase flow, it is difficult for the distribution plate
to implement uniform distribution of the medium. In many
cases, when a gas-liquid two-phase medium enters the
liquid distributor, a splitting phenomenon may occur since
a flow rate of a gas and a liquid is different, resulting in that
the medium is mixed non-uniformly into the heat ex-
change tube, thereby greatly affecting overall perfor-
mance of the heat exchanger.

SUMMARY

[0006] According to various embodiments of the pre-
sent invention, a liquid distributor and a heat exchanger
are provided, which are capable of improving media
uniformity and heat exchange efficiency of the heat ex-
changer.
[0007] A liquid distributor includes a sleeve, a distribu-
tion structure, and a turbulence plate. The sleeve is

penetrated by a plurality of heat exchange tubes. The
distribution structure is located inside the sleeve and is
connected to the sleeve, the distribution structure is
capable of dividing the interior of the sleeve into at least
a first chamber and a second chamber in communication
with each other, the first chamber is located at a side of
the distribution structure away from the plurality of heat
exchange tubes, and the second chamber is located at a
side of the distribution structure proximal to the plurality of
heat exchange tubes. The turbulence plate is located in
the second chamber and is connected to the sleeve, the
turbulence plate is spaced apart from the distribution
structure, and the plurality of heat exchange tubes are
partly inserted into the turbulence plate and are in com-
munication with the second chamber.
[0008] It should be understood that the turbulence
plate is disposed to fill a gap between two adjacent heat
exchange tubes, so as to avoid a medium flowing into the
gap, reduce separation space of a gas-liquid two-phase
medium, and then cooperate with the distribution struc-
ture to mix the medium uniformly and distribute the media
uniformly, so that the gas-liquid two-phase medium may
be mixed more uniformly, and heat exchange efficiency of
the heat exchanger may be improved.
[0009] In an embodiment, the turbulence plate is pro-
vided with a plurality of turbulence holes matched with
shapes of the plurality of heat exchange tubes, each of
the plurality of heat exchange tubes extends into corre-
sponding one of the plurality of turbulence holes, and a
length of each of the plurality of heat exchange tubes that
extends into the corresponding one of the plurality of
turbulence holes is less than a depth of the turbulence
hole. Alternatively, an end of each of the plurality of heat
exchange tubes that extends into the corresponding one
of the plurality of turbulence holes is flush with a side
surface of the turbulence plate proximal to the distribution
structure.
[0010] In this way, the separation space of the gas-
liquid two-phase medium may be reduced, thereby im-
proving mixing uniformity of the medium.
[0011] In an embodiment, a shape of the distribution
structure is a plate, and the distribution structure is pro-
vided with a plurality of distribution holes for communi-
cating the first chamber with the second chamber.
[0012] In this way, the medium may be uniformly dis-
tributed.
[0013] In an embodiment, the plurality of distribution
holes are spaced along a length direction of the distribu-
tion structure, or the plurality of distribution holes are
arranged in a matrix manner.
[0014] In this way, the mixing uniformity of the medium
may be further improved.
[0015] In an embodiment, each of the plurality of dis-
tribution holes are in a circular shape or a polygonal
shape.
[0016] In this way, it facilitates circulation of the med-
ium.
[0017] In an embodiment, each of the plurality of dis-
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tribution holes are in a circular shape, and a radius of
each of the plurality of distribution holes is defined as R1,
and the radius R1 of each of the plurality of distribution
holes satisfies a following formula: 0.5 mm ≤ R1 ≤ 2 mm.
[0018] In this way, it may balance uniformity and flow
resistance of the medium.
[0019] In an embodiment, the distribution structure
includes a plurality of padding members. The plurality
of padding members are distributed sequentially along a
length direction and a width direction of the turbulence
plate, and adjacent two of the plurality of padding mem-
bers are connected with each other, so that a plate
structure is defined by the plurality of padding members.
At least one liquid homogenizing hole for communicating
the first chamber with the second chamber is formed
among the plurality of padding members.
[0020] In this way, the mixing uniformity of the medium
may be improved.
[0021] In an embodiment, the plurality of padding
members are arranged in a matrix manner. Alternatively,
along the length direction of the turbulence plate, the
plurality of padding members are divided into multiple
rows, and the plurality of padding members in adjacent
two of multiple rows are arranged in a staggered manner.
[0022] In this way, the mixing uniformity of the medium
may be further improved.
[0023] In an embodiment, each of the plurality of pad-
ding members is a rotating body or a polyhedron.
[0024] In this way, a contact area of the medium may be
increased, thereby improving the mixing uniformity of the
medium.
[0025] In an embodiment, the plurality of padding
members are in a spherical shape, and a radius of each
of the plurality of padding members is defined as R2, and
the radius R2 of each of the plurality of padding members
satisfies a following formula: 0.5 mm ≤ R2 ≤ 3 mm.
[0026] In this way, it may balance uniformity and flow
resistance of the medium.
[0027] In an embodiment, the distribution structure
includes a distribution plate and a plurality of padding
members. The distribution plate is provided with a plur-
ality of distribution holes for communicating the first
chamber with the second chamber. The plurality of pad-
ding members are located in either or both of the first
chamber and the second chamber, and the plurality of
padding members are connected to the distribution plate.
[0028] In this way, the mixing uniformity of the medium
may be improved.
[0029] In an embodiment, the plurality of padding
members are distributed sequentially along a length
direction and a width direction of the distribution plate,
and adjacent two of the plurality of padding members are
connected with each other, so that a plate structure is
defined by the plurality of padding members. At least one
liquid homogenizing hole is formed among the plurality of
padding members.
[0030] In this way, the mixing uniformity of the medium
may be improved, and the structural stability of the liquid

distributor may be increased.
[0031] In an embodiment, the plurality of padding
members are arranged in a matrix manner. Alternatively,
along the length direction of the distribution plate, the
plurality of padding members are divided into multiple
rows, and the plurality of padding members in adjacent
two of multiple rows are arranged in a staggered manner.
[0032] In this way, the mixing uniformity of the medium
may be further improved.
[0033] In an embodiment, the turbulence plate is pro-
vided with a plurality of turbulence holes matched with
shapes of the plurality of heat exchange tubes, the plur-
ality of turbulence holes are disposed at intervals along a
length direction of the turbulence plate, the plurality of
distribution holes are disposed at intervals along a length
direction of the distribution plate, and an axis of each of
the plurality of turbulence holes is overlapped with an axis
of each of the plurality of distribution holes, respectively.
[0034] In this way, it facilitates circulation of the med-
ium.
[0035] In an embodiment, the turbulence plate is pro-
vided with a plurality of turbulence holes matched with
shapes of the plurality of heat exchange tubes, and a
cross-sectional area of each of the plurality of turbulence
holes is greater than that of each of the plurality of
distribution holes.
[0036] In this way, the mixing uniformity of the medium
may be improved.
[0037] A heat exchanger is further provided in the
present invention, including any one of the above liquid
distributors, a plurality of fins, and the plurality of heat
exchange tubes. The plurality of fins are disposed at
intervals and in parallel. The plurality of heat exchange
tubes penetrate the plurality of fins, respectively, and an
end of each of the plurality of heat exchange tubes is in
communication with the liquid distributor.
[0038] Compared with the related art, the heat exchan-
ger provided in the present invention may improve uni-
formity of the medium and heat exchange efficiency of the
heat exchanger by a joint function of the distribution
structure and the turbulence plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] To describe the technical solutions in the em-
bodiments or in the related art more clearly, the following
briefly describes the accompanying drawings required
for describing the embodiments or the related art. Ap-
parently, the accompanying drawings in the following
description show only some embodiments of the present
invention, and one skilled in the art may still derive other
drawings from these accompanying drawings without
creative labor.

FIG. 1 is a sectional schematic diagram of a liquid
distributor in a first embodiment of the present in-
vention.
FIG. 2 is a schematic diagram of a distribution struc-
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ture in the first embodiment of the present invention.
FIG. 3 is a sectional schematic diagram of another
distribution structure in the first embodiment of the
present invention.
FIG. 4 is a front diagram of a distribution structure in a
second embodiment of the present invention.
FIG. 5 is a front diagram of another distribution
structure in the second embodiment of the present
invention.
FIG. 6 is a sectional schematic diagram of a liquid
distributor in a third embodiment of the present in-
vention.
FIG. 7 is a sectional schematic diagram of a liquid
distributor in an embodiment of the present inven-
tion.
FIG. 8 is a sectional schematic diagram of a liquid
distributor unit in the present invention.
FIG. 9 is a sectional schematic diagram of a heat
exchanger in the present invention.

[0040] In the figures, 100 represents a heat exchanger,
10 represents a liquid distributor, 11 represents a sleeve,
111 represents a main body, 112 represents a first end
cap, 113 represents a second end cap, 12 represents a
distribution structure, 121 represents a padding member,
1211 represents a liquid homogenizing hole, 122 repre-
sents a distribution plate, 1221 represents a distribution
hole, 13 represents a first chamber, 14 represents a
second chamber, 15 represents a turbulence plate,
151 represents a turbulence hole, 20 represents a heat
exchange tube, 30 represents a fin, 40 represents an inlet
nozzle, 50 represents a nozzle base, and 60 represents a
liquid distributor unit.

DETAILED DESCRIPTION

[0041] The technical solutions in the embodiments of
the present invention will be described clearly and com-
pletely in the following in conjunction with the accompa-
nying drawings in the embodiments of the present inven-
tion, and it is obvious that the described embodiments are
only a part of the embodiments of the present invention,
but not all of the embodiments. Based on the embodi-
ments in the present invention, all other embodiments
obtained by one skilled in the art without making creative
labor fall within the scope of protection of the present
invention.
[0042] It should be noted that when an assembly is
considered to be "fixed to" or "disposed on" another
assembly, it may be directly disposed to another assem-
bly, or there can be a centered assembly. When an
assembly is considered to be "connected to" another
assembly, it may be directly connected to another as-
sembly, or there can be a centered assembly at the same
time. The terms "vertical", "horizontal", "upper", "lower",
"left", "right", and the like used in the description of the
present invention are for a purpose of description only,
and are not intended to represent the only implementa-

tion.
[0043] In addition, the terms "first" and "second" are
used only for the purpose of description, and cannot be
understood to indicate or imply relative importance or
implicitly indicate the quantity of indicated technical fea-
tures. Therefore, a feature defined with "first" and "sec-
ond" may explicitly or implicitly include at least one fea-
ture. In the description of the present invention, "a plur-
ality of" means at least two, for example, two, three, and
the like, unless otherwise specifically limited.
[0044] In the present invention, unless otherwise spe-
cified and limited, a first feature is "on" or "under" a
second feature, which means that the first feature is in
direct contact with the second feature, or the first feature
is in indirect contact with the second feature by an inter-
mediate medium. In addition, the first feature is "above",
"over", and "on" the second feature, which means that the
first feature is directly above or obliquely above the
second feature, or only indicates that a level height of
the first feature is higher than that of the second feature.
The first feature is "below", "under", "beneath" the second
feature, which means that the first feature is directly
below or obliquely below the second feature, or only
indicates that the level height of the first feature is less
than that of the second feature.
[0045] Unless defined otherwise, technical terms or
scientific terms involved in the description of the present
invention have the same meanings as generally under-
stood by one skilled in the technical field of the present
invention. The terms used in the description of the pre-
sent invention are merely intended to describe specific
embodiments, and are not intended to limit the present
invention. The term "and/or" as used herein includes any
and all combinations of one or more associated listed
items.
[0046] Referring to FIG. 1, a liquid distributor 10 is
provided in the present invention. The liquid distributor
10 is applied to a heat exchanger 100.
[0047] Main components of an air conditioning system
include a compressor, a condenser, a throttle apparatus,
and a heat exchanger. The heat exchanger performs
heat exchange with the outside. The heat exchanger
includes a fin, a heat exchange tube, a manifold, and a
liquid distributor. The liquid distributor mainly functions to
evenly distribute medium.
[0048] In the related art, the liquid distributor includes a
sleeve and a distribution plate. An end of the heat ex-
change tube is inserted into the sleeve and in commu-
nication with the interior of the sleeve. The distribution
plate is mounted in the sleeve and provided with multiple
distribution holes. The medium enters the liquid distribu-
tor and is distributed through the distribution holes into
the heat exchange tube, so as to achieve a uniform
distribution effect. However, the medium that enters
the liquid distributor is usually in a gas-liquid two-phase
form. Due to application conditions and complexity of
gas-liquid two-phase flow, it is difficult for the distribution
plate to implement uniform distribution of the medium. In
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many cases, when a gas-liquid two-phase medium en-
ters the liquid distributor, a splitting phenomenon may
occur since a flow rate of a gas and a liquid is different,
resulting in that the medium is mixed non-uniformly into
the heat exchange tube, thereby greatly affecting overall
performance of the heat exchanger.
[0049] To resolve the foregoing problem, referring to
FIG. 1 and FIG. 6, a liquid distributor 10 is provided in the
present invention. The liquid distributor 10 includes a
sleeve 11, a distribution structure 12, and a turbulence
plate 15, and the sleeve 11 is penetrated by a plurality of
heat exchange tubes 20. The distribution structure 12 is
located inside the sleeve 11 and is connected to the
sleeve 11, and the distribution structure 12 is capable
of dividing the interior of the sleeve 11 into at least a first
chamber 13 and a second chamber 14 in communication
with each other. The first chamber 13 is located at a side
of the distribution structure 12 away from the plurality of
heat exchange tubes 20, and the second chamber 14 is
located at a side of the distribution structure 12 proximal
to the plurality of heat exchange tubes 20. The turbulence
plate 15 is located in the second chamber 14 and is
connected to the sleeve 11, and the turbulence plate
15 is spaced apart from the distribution structure 12.
The plurality of heat exchange tubes 20 are partly in-
serted into the turbulence plate 15 and are in commu-
nication with the second chamber 14.
[0050] Specifically, an end surface of the turbulence
plate 15 proximal to the sleeve 11 may be fully attached to
the sleeve 11, and a specific setting manner of the tur-
bulence plate 15 and the sleeve 11 is not limited. In the
present embodiment, the turbulence plate 15 and the
sleeve 11 may be disposed separately, and the turbu-
lence plate 15 and the sleeve 11 may be welded to fully
attached. In other embodiments, the turbulence plate 15
and the sleeve 11 may be integrally formed, thereby
simplifying a structure of the liquid distributor 10.
[0051] In an operation process, the gas-liquid two-
phase medium enters the liquid distributor 10. The
gas-liquid two-phase medium enters the first chamber
13 first, and enters the second chamber 14 after being
mixed and distributed uniformly by the distribution struc-
ture 12. The turbulence plate 15 is disposed in the second
chamber 14. If the turbulence plate 15 is not mounted, a
gap exists between adjacent two of the plurality of heat
exchange tubes 20 that are in communication with the
second chamber 14, so that most of the medium fills the
gap after the medium enters the second chamber 14,
resulting in decreasing a utilization rate and a flow rate of
the medium. It may be understood that the turbulence
plate 15 may avoid the medium flowing into the gap, so
that the medium may flow into the heat exchange tube 20
completely, and utilization rate of the medium may be
improved. In addition, separation space of the gas-liquid
two-phase medium may be reduced, so that the gas-
liquid two-phase medium may be mixed more uniformly,
and heat exchange efficiency of the heat exchanger 100
may be improved.

[0052] The turbulence plate 15 may be provided with a
plurality of turbulence holes 151 matched with shapes of
the plurality of heat exchange tubes 20, and each of the
plurality of heat exchange tubes 20 may extend into
corresponding one of the plurality of turbulence holes
151. The plurality of heat exchange tubes 20 may be
inserted into the turbulence hole 151 and be fixedly
connected to the turbulence plate 15, so that connection
strength between the plurality of heat exchange tubes 20
and the turbulence plate 15 may be further improved,
thereby improving structural stability of the heat exchan-
ger 100.
[0053] In an embodiment, a length of each of the
plurality of heat exchange tubes 20 that extends into
the corresponding one of the plurality of turbulence holes
151 may be less than a depth of the turbulence hole 151.
In this way, the medium may enter the plurality of heat
exchange tubes 20 through the plurality of turbulence
holes 151 completely, and the medium may not flow into
the gap between adjacent two of the plurality of heat
exchange tubes 20, so as to reduce the separation space
of the gas-liquid two-phase medium, keep a relatively
high flow rate of the medium, and improve mixing uni-
formity and utilization rate of the medium.
[0054] In another embodiment, an end of each of the
plurality of heat exchange tube 20 that extends into the
corresponding one of the plurality of turbulence holes 151
may be flush with a side surface of the turbulence plate 15
proximal to the distribution structure 12. In this way, it may
be avoided that the medium flows into the gap between
adjacent two of the plurality of heat exchange tubes 20,
and a part of the medium may also be prevented from
being filled in the plurality of turbulence holes 151. The
media may directly flow into the plurality of heat exchange
tubes 20 completely, and in addition, the media may keep
the relatively high flow rate, thereby improving mixing
uniformity and utilization rate of the medium.

A first embodiment

[0055] Referring to FIG. 1 to FIG. 3, a shape of the
distribution structure 12 may be a plate, and the distribu-
tion structure 12 may be provided with a plurality of
distribution holes 1221 for communicating the first cham-
ber 13 with the second chamber 14. In an operation
process, after the gas-liquid two-phase medium enters
the first chamber 13 and impacts on a plate surface of the
distribution structure 12, the medium may diffuse around
and flow into a nearby distribution hole 1221. In this
period, the medium with different flow directions may
be doped with each other, so that a mixing scale in the
medium may become smaller, gas-liquid mixing may be
more uniform, and then the medium may flow into the
second chamber 14 with the relatively high flow rate by
throttling effect of the plurality of distribution holes 1221,
thereby further improving distribution uniformity of the
media and heat exchange efficiency of the heat exchan-
ger 100.
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[0056] In an embodiment, referring to FIG. 1, the plur-
ality of distribution holes 1221 may be spaced along a
length direction of the distribution structure 12. The plur-
ality of turbulence holes 151 may be spaced along a
length direction of the turbulence plate 15, and the plur-
ality of turbulence holes 151 may be disposed in a one-to-
one correspondence with the plurality of distribution
holes 1221. Specifically, an axis of each of the plurality
of turbulence holes 151 may be overlapped with an axis
of each of the plurality of distribution holes 1221, respec-
tively, so as to facilitate circulation of the medium, and the
uniformly distributed medium may quickly enter the plur-
ality of heat exchange tubes 20, thereby improving heat
exchange efficiency of the heat exchanger 100.
[0057] Furthermore, a cross-sectional area of each of
the plurality of turbulence holes 151 may be greater than
that of each of the plurality of distribution holes 1221.
When the medium passes through the plurality of dis-
tribution holes 1221, the flow rate of the medium may be
accelerated, so that the medium may further be mixed
uniformly, and heat exchange efficiency of the heat ex-
changer 100 may be improved.
[0058] In another embodiment, referring to FIG. 2 and
FIG. 3, the plurality of distribution holes 1221 may be
arranged in a matrix manner. That is, the plurality of
distribution holes 1221 may be arranged in multiple rows
and multiple columns, and the plurality of distribution
holes 1221 may be arranged at a uniform interval, so
that the gas-liquid two-phase medium may further be
mixed uniformly.
[0059] Furthermore, each of the plurality of distribution
holes 1221 may be in a circular shape or a polygonal
shape. In this way, the plurality of distribution holes 1221
may be easily processed and facilitate circulation of the
medium. In other embodiments, the plurality of distribu-
tion holes 1221 may be in a triangle shape, a square
shape, an octagon shape, or other shapes, as long as the
same effect may be achieved.
[0060] In an embodiment, each of the plurality of dis-
tribution holes 1221 may be in a circular shape, and a
radius of each of the plurality of distribution holes 1221
may be defined as R1, which satisfies the following
formula: 0.5 mm ≤ R1 ≤ 2 mm. By reasonably setting a
size of the plurality of distribution holes 1221, the uni-
formity and the flow resistance of the medium may be
balanced. If R1 < 0.5 mm, the plurality of distribution hole
1221 may be too small, and the flow resistance of the
medium may be increased, so that energy consumption
of the heat exchanger 100 may increase. If R1 > 2 mm,
the plurality of distribution holes 1221 may be excessively
large, and the flow rate of the medium may be decreased,
resulting in non-uniform mixing of the medium. For ex-
ample, the radius R1 of each of the plurality of distribution
holes 1221 may be 1 mm, 1.2 mm, or 1.5 mm.

A second embodiment

[0061] Referring to FIG. 4, the distribution structure 12

may include a plurality of padding members 121. The
plurality of padding members 121 may be distributed
sequentially along a length direction and a width direction
of the turbulence plate 15, and adjacent two of the plur-
ality of padding members 121 may be connected with
each other, so that a plate structure may be defined by the
plurality of padding members. At least one liquid homo-
genizing hole 1211 for communicating the first chamber
13 with the second chamber 14 may be formed among
the plurality of padding members 121. In an operation
process, after the gas-liquid two-phase medium enters
the first chamber 13, and impacts on a surface of the
plurality of padding members 121, the medium may
diffuse around and flow into anearby liquid homogenizing
hole 1211, and flow into the second chamber 14 by the
liquid homogenizing hole 1211. In thisperiod, the medium
with different flow directions may be doped with each
other, so that a mixing scale in the media becomes
smaller, gas-liquid mixing may be more uniform, and then
the medium may keep the relatively high flow rate by
throttling effect of the liquid homogenizing hole 1211,
thereby further improving mixing uniformity of the med-
ium and heat exchange efficiency of the heat exchanger
100. In addition, the plurality of padding members 121
may improve impact frequency of the medium, thereby
enhancing effect of gas-liquid mixing of the medium.
[0062] In an embodiment, referring to FIG. 4, the plur-
ality of padding members 121 may be arranged in a
matrix manner. That is, the plurality of padding members
121 may be disposed in multiple rows and multiple col-
umns. The plurality of padding members 121 that are
arranged at a uniform interval may further perform a
function of uniformly mixing the gas-liquid two-phase
medium.
[0063] In another embodiment, referring to FIG. 5, the
plurality of padding members 121 may be divided into
multiple rows along the length direction of the turbulence
plate 15. The plurality of padding members 121 in ad-
jacent two of multiple rows may be arranged in a stag-
gered manner. In this way, a size of the at least one liquid
homogenizing hole 1211 surrounded by the plurality of
padding members 121 may be decreased, and the med-
ium may keep a higher flow rate when the medium flows
into the at least one liquid homogenizing hole 1211,
thereby improving mixing uniformity of the medium.
[0064] Furthermore, each of the plurality of padding
members 121 may be a rotating body or a polyhedron.
The rotating body may refer to a three-dimensional struc-
ture defined by rotating a plane curve by using a straight
line in the same plane as a rotation axis. For example, the
plurality of padding members 121 may include a cylinder
or a cone. The polyhedron may refer to a three-dimen-
sional structure surrounded by four or more polygons.
For example, the plurality of padding members 121 may
include a cube, a pyramid, or a prism. In this way, a
contact area between the plurality of padding members
121 and the gas-liquid two-phase medium may be in-
creased, and collision in the gas-liquid two-phase med-
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ium may be enhanced, thereby improving mixing unifor-
mity of the medium.
[0065] In an embodiment, the plurality of padding
members 121 may be in a spherical shape, and an impact
frequency with the medium may be improved due to a
shape characteristic of a spherical surface, thereby en-
hancing effect of gas-liquid mixing of the medium. In
addition, a radius of each of the plurality of padding
members 121 may be defined as R2, which may satisfy
the following formula: 0.5 mm ≤ R2 ≤ 3 mm. By reason-
ably setting a size of the plurality of padding members
121, the uniformity and the flow resistance of the medium
may be balanced. If R2 < 0.5 mm, a size of the at least one
liquid homogenizing hole 1211 surrounded by adjacent
two of the plurality of padding members 121 may be too
small, and the resistance may be increased when the
medium passes through the at least one liquid homo-
genizing hole 1211, resulting in increasing energy con-
sumption of the heat exchanger 100. If R2 > 3 mm, the
size of the at least one liquid homogenizing hole 1211
surrounded by adjacent two of the plurality of padding
members 121 may be excessively large, and the flow rate
of the medium may be decreased, resulting in non-uni-
form mixing of the medium. For example, the radius R1 of
each of the at least one liquid homogenizing hole 1211
may be 1 mm, 1.2 mm, or 1.5 mm. In other embodiments,
a suitable size of the at least one liquid homogenizing
hole 1211 may further be selected according to the flow of
the medium in practical application, and the size of the at
least one liquid homogenizing hole 1211 may be in-
creased as the flow increases.

A third embodiment

[0066] Referring to FIG. 6, the distribution structure 12
may include a distribution plate 122 and a plurality of
padding members 121.
[0067] The distribution plate 122 may be provided with
a plurality of distribution holes 1221 for communicating
the first chamber 13 with the second chamber 14. The
plurality of distribution holes 1221 may have throttling
effect, and there is a certain resistance when the medium
passes through the plurality of distribution holes 1221.
Since gas-liquid mixing ratios are different, the resistance
generated when the medium passes through the plurality
of distribution holes 1221 may be different. The gas-liquid
two-phase medium may be fully mixed by different re-
sistance, so that uniform liquid distribution may be per-
formed initially. In addition, the flow rate of the medium
may be increased.
[0068] The plurality of padding members 121 may per-
form a function of uniformly mixing the medium and
occupying internal space of the liquid distributor 10.
When the gas-liquid two-phase medium flows into the
liquid distributor 10, since a certain gap exists among the
plurality of padding members 121, the gas-liquid two-
phase medium may keep the relatively high flow rate, and
may be interfered by the plurality of padding members

121, and collision interference may continue to occur on
the gas-liquid two-phase medium, so that a mixing scale
in the medium may become smaller, i.e., mixing unifor-
mity of the gas-liquid two-phase medium may be im-
proved, thereby improving heat exchange efficiency of
the heat exchanger 100.
[0069] In an embodiment, the plurality of padding
members 121 may be located in the first chamber 13
and be connected to the distribution plate 122. After the
medium enters the first chamber 13, the gas-liquid two-
phase medium may be uniformly mixed by the plurality of
padding members 121 first, be uniformly distributed into
the second chamber 14 by the plurality of distribution
holes 1221, and then flow into the plurality of heat ex-
change tubes 20 for heat exchange, thereby further im-
proving mixing uniformity of the medium.
[0070] In another embodiment, the plurality of padding
members 121 may be located in the second chamber 14
and be connected to the distribution plate 122. After the
medium enters the first chamber 13, the gas-liquid two-
phase medium may be uniformly distributed into the
second chamber 14 by the plurality of distribution holes
1221, further be uniformly mixed by the plurality of pad-
ding members 121, and then flow into the plurality of heat
exchange tubes 20 for heat exchange, thereby further
improving mixing uniformity of the medium.
[0071] In another embodiment, the plurality of padding
members 121 may be located in the first chamber 13 and
the second chamber 14, respectively, and be connected
to the distribution plate 122, respectively. After the med-
ium enters the first chamber 13, the gas-liquid two-phase
medium may be uniformly mixed by the plurality of pad-
ding members 121 first, be uniformly distributed into the
second chamber 14 by the plurality of distribution holes
1221, further be uniformly mixed by the plurality of pad-
ding members 121 in the second chamber 14, and then
flow into the plurality of heat exchange tubes 20 for heat
exchange, thereby further improving mixing uniformity of
the medium.
[0072] Referring to FIG. 4 and FIG. 5, the plurality of
padding members 121 may be distributed sequentially
along a length direction and a width direction of the
distribution plate 122, and adjacent two of the plurality
of padding members 121 may be connected with each
other, so that a plate structure may be defined by the
plurality of padding members 121. At least one liquid
homogenizing hole 1211 may be formed among the
plurality of padding members 121. Adj acent two of the
plurality of padding members 121 may mutually abut
against each other and be connected with each other,
so that a size of a gap between adj acent two of the
plurality of padding members 121 may be reduced, and
the flow rate of the medium may be improved, thereby
improving mixing uniformity of the gas-liquid two-phase
medium. On the other hand, connection strength among
the plurality of padding members 121 may be improved,
and structural stability of the liquid distributor 10 may be
increased.

5

10

15

20

25

30

35

40

45

50

55



8

13 EP 4 542 161 A1 14

[0073] In an embodiment, the plate structure defined
by the plurality of padding members 121 may be located
in the first chamber 13 and be connected to the distribu-
tion plate 122. After the medium enters the first chamber
13, the medium may impact on the surface of the plurality
of padding members 121, flow into a nearby liquid homo-
genizing hole 1211 for a first uniform distribution, flow
through the liquid homogenizing hole 1211 to the plurality
of distribution holes 1221, pass through the plurality of
distribution holes 1221 for a second uniform distribution,
enter the second chamber 14, and then flow into the
plurality of heat exchange tubes 20 for heat exchange.
Under a joint action of the plurality of padding members
121 and the plurality of distribution holes 1221, the gas-
liquid two-phase medium may be mixed more uniformly,
and uniform distribution may be implemented. In this way,
the heat exchange efficiency of the heat exchanger 100
may further be improved.
[0074] In another embodiment, the plate structure de-
fined by the plurality of padding members 121 may be
located in the second chamber 14 and be connected to
the distribution plate 122. After the medium enters the
first chamber 13, the medium may pass through plurality
of distribution holes 1221 for a first uniform distribution,
enter the second chamber 14, impact on the surface of
the plurality of padding members 121, flow out from a
nearby liquid homogenizing hole 1211 for a second uni-
form distribution, and then flow into the plurality of heat
exchange tubes 20 for heat exchange. Under a joint
action of the plurality of padding members 121 and the
plurality of distribution holes 1221, the gas-liquid two-
phase medium may be mixed more uniformly, and uni-
form distribution may be implemented. In this way, the
heat exchange efficiency of the heat exchanger 100 may
further be improved.
[0075] In another embodiment, both the first chamber
13 and the second chamber 14 may be provided with the
plate structure defined by the plurality of padding mem-
bers 121, and connected to the distribution plate 122,
respectively. After the medium enters the first chamber
13, the medium may impact on the surface of the plurality
of padding members 121, flow into a nearby liquid homo-
genizing hole 1211 for a first uniform distribution, flow to
the plurality of distribution hole 1221 for a second uniform
distribution, and then enter the second chamber 14. In the
second chamber 14, the medium may impact on the
surface of the plurality of padding members 121, flow
out from a nearby liquid homogenizing hole 1211 for a
third uniform distribution, and then flow into the plurality of
heat exchange tubes 20 for heat exchange. Under a joint
action of the plurality of padding members 121 and the
plurality of distribution holes 1221, the gas-liquid two-
phase medium may be mixed more uniformly, and uni-
form distribution may be implemented. In this way, the
heat exchange efficiency of the heat exchanger 100 may
further be improved.
[0076] In an embodiment, referring to FIG. 4, the plur-
ality of padding members 121 may be arranged in a

matrix manner. The plurality of padding members 121
that are arranged at a uniform interval may further per-
form a function of uniformly mixing the gas-liquid two-
phase medium.
[0077] In another embodiment, referring to FIG. 5, the
plurality of padding members 121 may be divided into
multiple rows along the length direction of the distribution
plate 122. The plurality of padding members 121 in
adjacent two of multiple rows may be arranged in stag-
gered manner. In this way, the size of the at least one
liquid homogenizing hole 1211 surrounded by the plur-
ality of padding members 121 may further be decreased,
and the medium may keep a higher flow rate when the
medium flows into the at least one liquid homogenizing
hole 1211, thereby improving mixing uniformity of the
medium. In other embodiments, each of the plurality of
padding members 121 may also be disposed in a circular
shape on the distribution plate 122, as long as the same
effect may be met.
[0078] Referring to FIG. 6, the turbulence plate 15 may
be provided with a plurality of turbulence holes 151
matched with shapes of the plurality of heat exchange
tubes 20. The plurality of turbulence holes 151 may be
disposed at intervals along a length direction of the
turbulence plate 15, the plurality of distribution holes
1221 may be disposed at intervals along a length direc-
tion of the distribution plate 122, and the axis of each of
the plurality of turbulence holes 151 may be overlapped
with the axis of each of the plurality of distribution holes
1221, respectively. It may be understood that, after en-
tering the first chamber 13, the medium may quickly flow
into the second chamber 14 by the plurality of distribution
holes 1221 on the distribution plate 122. Since the axis of
each of the plurality of turbulence holes 151 is overlapped
with the axis of each of the plurality of distribution holes
1221, respectively, i.e., the plurality of distribution holes
1221 are facing the plurality of turbulence holes 151,
which facilitates circulation of the medium, the medium
after uniform distribution may directly flow into the plur-
ality of heat exchange tubes 20, thereby improving heat
exchange performance of the heat exchanger 100.
[0079] Furthermore, the turbulence plate 15 may be
provided with a plurality of turbulence holes 151 matched
with shapes of the plurality of heat exchange tubes 20,
and a cross-sectional area of each of the plurality of
turbulence holes 151 may be greater than that of each
of the plurality of distribution holes 1221. When the
medium passes through the plurality of distribution holes
1221, the flow rate of the medium may be accelerated, so
that the medium may further be mixed uniformly, and the
heat exchange efficiency of the heat exchanger 100 may
be improved.
[0080] Referring to FIG. 1, FIG. 6, and FIG. 7, the
sleeve 11 provided in the present invention includes a
body 111, a first end cap 112, and a second end cap 113.
The first end cap 112 may be blocked at an end of the
body 111. The second end cap 113 may be blocked at an
end of the body 111 away from the first end cap 112. In this
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way, the sleeve 11 may be closed, so that the medium
may circulate according to a planned circulation path,
thereby avoiding leakage. In addition, the first end cap
112 and the second end cap 113 may facilitate assembly
and positioning of the distribution plate 122 and the
turbulence plate 15, thereby improving assembly effi-
ciency of the heat exchanger 100.
[0081] An inlet nozzle 40 may penetrate a sidewall of
the sleeve 11 opposite to the heat exchange tubes 20.
[0082] Referring to FIG. 6, in an embodiment, the
sleeve 11 may be a cube, and the sleeve 11 disposed
in a square may facilitate being welded to the plurality of
heat exchange tubes 20 and the inlet nozzle 40, thereby
improving production efficiency of the heat exchanger
100.
[0083] Referring to FIG. 7, in another embodiment, the
sleeve 11 may be a cylindrical body, the sleeve 11 with the
cylindrical body may be connected to the inlet nozzle 40
by a nozzle base 50, and a side of the nozzle base 50
proximal to the sleeve 11 may include a surface that is
matched with a side surface of the sleeve 11, which
facilitates being welded and fixed to the sleeve 11. A side
of the nozzle base 50 away from the sleeve 11 may
include a plane, which facilitates being connected to
the inlet nozzle 40.
[0084] A heat exchanger 100 is further provided in the
present invention, including the liquid distributor 10, a
plurality of fins 30, and the plurality of heat exchanger
tubes 20. The plurality of fins 30 are disposed at intervals
and in parallel. The plurality of heat exchange tubes 20
penetrate the plurality of fins 30, respectively, and an end
of each of the plurality of heat exchange tubes 20 is in
communication with the liquid distributor 10. The heat
exchanger 100 further includes a manifold (not shown in
the figures), and the manifold is configured to aggregate
the medium after heat exchange.
[0085] In an embodiment, the plurality of heat ex-
change tubes 20 may be arranged at intervals along a
height direction of the heat exchanger 100 to form a
column. In other embodiments, the plurality of heat ex-
change tubes 20 may be arranged at intervals along a
width direction of the heat exchanger 100 to form a
plurality of columns, and heat exchange tubes 20 in
adjacent columns may be connected by a bent tube.
When the number of columns of the plurality of heat
exchange tubes 20 is an odd number, the manifold
may be located at a side of the heat exchanger 100 away
from the liquid distributor 10. When the number of col-
umns of the plurality of heat exchange tubes 20 is an even
number, the manifold may be located at the same side of
the heat exchanger 100 as the liquid distributor 10.
[0086] Furthermore, the heat exchanger 100 may
further include a dispenser (not shown in the figures),
and an end of the dispenser may be connected to the
liquid distributor 10. The dispenser may include a capil-
lary tube in communication with the inlet nozzle 40.
[0087] In a practical application, the liquid distributor 10
may be set vertically. When the heat exchanger 100 is in

operation, the medium enters the inlet nozzle 40 from the
capillary tube, enters the liquid distributor 10, enters the
plurality of heat exchange tubes 20 after uniform distribu-
tion of the distribution structure 12 and the turbulence
plate 15, and performs heat exchange with the outside by
the plurality of fins 30. The medium after heat exchange is
converged to the manifold to flow out.
[0088] Furthermore, referring to FIG. 9, the heat ex-
changer 100 may include a plurality of liquid distributors
10, and the plurality of liquid distributors 10 may be
distributed at intervals along the height direction of the
heat exchanger 100. The dispenser may include a plur-
ality of capillary tubes, and the plurality of capillary tubes
may be connected to corresponding inlet nozzles 40,
respectively.
[0089] In other embodiments, the quantity of the liquid
distributors 10 and the quantity of the capillary tubes on
the heat exchanger 100 may be changed as required. For
example, both the quantity of the liquid distributors 10 and
the quantity of the capillary tubes may be one, two, or
three, as long as the quantity of the liquid distributors 10 is
consistent with the quantity of the capillary tubes.
[0090] Furthermore, referring to FIG. 8 and FIG. 9, in
the present invention, a single liquid distributor 10 may be
connected to the inlet nozzle 40 and the plurality of heat
exchange tubes 20 to form a liquid distributor unit 60. In
this way, production efficiency of the heat exchanger 100
may be improved by facilitating modular production.
[0091] The various technical features of the above-
described embodiments may be combined arbitrarily,
and all possible combinations of the various technical
features of the above-described embodiments have not
been described for the sake of brevity of description.
However, as long as there is no contradiction in the
combination of these technical features, they should
be considered to be within the scope of this description.
[0092] The foregoing embodiments represent only
several implementation manners of the present inven-
tion, and descriptions thereof are relatively specific and
detailed, but may not be construed as a limitation on the
scope of the present invention. It should be noted that one
skilled in the art may make some modifications and
improvements without departing from the concept of
the present invention, which are within the protection
scope of the present invention. Therefore, the protection
scope of the present invention shall be subject to the
appended claims.

Claims

1. A liquid distributor, characterized by comprising a
sleeve, a distribution structure, and a turbulence
plate,

wherein the sleeve is penetrated by a plurality of
heat exchange tubes;
the distribution structure is located inside the
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sleeve and is connected to the sleeve, the dis-
tribution structure is capable of dividing the in-
terior of the sleeve into at least a first chamber
and a second chamber in communication with
each other, the first chamber is located at a side
of the distribution structure away from the plur-
ality of heat exchange tubes, and the second
chamber is located at a side of the distribution
structure proximal to the plurality of heat ex-
change tubes; and
the turbulence plate is located in the second
chamber and is connected to the sleeve, the
turbulence plate is spaced apart from the dis-
tribution structure, and the plurality of heat ex-
change tubes are partly inserted into the turbu-
lence plate and are in communication with the
second chamber.

2. The liquid distributor of claim 1, wherein the turbu-
lence plate is provided with a plurality of turbulence
holes matched with shapes of the plurality of heat
exchange tubes, each of the plurality of heat ex-
change tubes extends into corresponding one of
the plurality of turbulence holes, and a length of each
of the plurality of heat exchange tubes that extends
into the corresponding one of the plurality of turbu-
lence holes is less than a depth of the turbulence
hole; or, an end of each of the plurality of heat
exchange tubes that extends into the corresponding
one of the plurality of turbulence holes is flush with a
side surface of the turbulence plate proximal to the
distribution structure.

3. The liquid distributor of claim 1, wherein a shape of
the distribution structure is a plate, and the distribu-
tion structure is provided with a plurality of distribu-
tion holes for communicating the first chamber with
the second chamber.

4. The liquid distributor of claim 3, wherein the plurality
of distribution holes are spaced along a length direc-
tion of the distribution structure, or the plurality of
distribution holes are arranged in a matrix manner.

5. The liquid distributor of claim 3, wherein each of the
plurality of distribution holes are in a circular shape or
a polygonal shape.

6. The liquid distributor of claim 3, wherein each of the
plurality of distribution holes are in a circular shape,
and a radius of each of the plurality of distribution
holes is defined as R1, and the radius R1 of each of
the plurality of distribution holes satisfies a following
formula: 0.5 mm ≤ R1 ≤ 2 mm.

7. The liquid distributor of claim 1, wherein the distribu-
tion structure comprises a plurality of padding mem-
bers, the plurality of padding members are distribu-

ted sequentially along a length direction and a width
direction of the turbulence plate, and adjacent two of
the plurality of padding members are connected with
each other, so that a plate structure is defined by the
plurality of padding members; and
at least one liquid homogenizing hole for commu-
nicating the first chamber with the second chamber is
formed among the plurality of padding members.

8. The liquid distributor of claim 7, wherein the plurality
of padding members are arranged in a matrix man-
ner; or
along the length direction of the turbulence plate, the
plurality of padding members are divided into multi-
ple rows, and the plurality of padding members in
adjacent two of multiple rows are arranged in a
staggered manner.

9. The liquid distributor of claim 7, wherein each of the
plurality of padding members is a rotating body or a
polyhedron.

10. The liquid distributor of claim 9, wherein the plurality
of padding members are in a spherical shape, and a
radius of each of the plurality of padding members is
defined as R2, and the radius R2 of each of the
plurality of padding members satisfies a following
formula: 0.5 mm ≤ R2 ≤ 3 mm.

11. The liquid distributor of claim 1, wherein the distribu-
tion structure comprises a distribution plate and a
plurality of padding members,

the distribution plate is provided with a plurality
of distribution holes for communicating the first
chamber with the second chamber; and
the plurality of padding members are located in
either or both of the first chamber and the second
chamber, and the plurality of padding members
are connected to the distribution plate.

12. The liquid distributor of claim 11, wherein the plurality
of padding members are distributed sequentially
along a length direction and a width direction of
the distribution plate, and adj acent two of the plur-
ality of padding members are connected with each
other, so that a plate structure is defined by the
plurality of padding members; and
at least one liquid homogenizing hole is formed
among the plurality of padding members.

13. The liquid distributor of claim 12, wherein the plurality
of padding members are arranged in a matrix man-
ner; or
along the length direction of the distribution plate, the
plurality of padding members are divided into multi-
ple rows, and the plurality of padding members in
adjacent two of multiple rows are arranged in a
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staggered manner.

14. The liquid distributor of claim 11, wherein the turbu-
lence plate is provided with a plurality of turbulence
holes matched with shapes of the plurality of heat
exchange tubes, the plurality of turbulence holes are
disposed at intervals along a length direction of the
turbulence plate, the plurality of distribution holes are
disposed at intervals along a length direction of the
distribution plate, and an axis of each of the plurality
of turbulence holes is overlapped with an axis of each
of the plurality of distribution holes, respectively.

15. The liquid distributor of claim 11, wherein the turbu-
lence plate is provided with a plurality of turbulence
holes matched with shapes of the plurality of heat
exchange tubes, and a cross-sectional area of each
of the plurality of turbulence holes is greater than that
of each of the plurality of distribution holes.

16. A heat exchanger, characterized by comprising the
liquid distributor of any one of claims 1 to 15, a
plurality of fins, and the plurality of heat exchange
tubes,

wherein the plurality of fins are disposed at
intervals and in parallel; and
the plurality of heat exchange tubes penetrate
the plurality of fins, respectively, and an end of
each of the plurality of heat exchange tubes is in
communication with the liquid distributor.
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