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(54) INLET FLOW REGULATING STRUCTURE AND PLATE HEAT EXCHANGER

(57) Disclosed is a plate heat exchanger with an inlet
flow regulating structure (11), comprising a refrigerant
inlet coupling (4), a side plate (1) assembled with the
refrigerant inlet coupling (4), and at least one inlet flow
regulating structure (11). The in - let flow regulating struc-

ture (11) is arranged on a path from the refrigerant inlet
coupling (4) to a main body of the plate heat exchanger,
and is provided with at least one flow regulating element
(12, 13, 14, 15) which is provided corresponding to a
refrigerant inlet passage of the plate heat exchanger.
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Description

[0001] The present application claims the priority of
Chinese Patent Application No. 201510933718.0, filed
on 15 December 2015 and entitled "Inlet flow regulating
structure and plate heat exchanger", which is incorporat-
ed herein by reference in its entirety.

Technical Field

[0002] The present invention relates to the fields of
heating, ventilation, and air conditioning (HVAC), auto-
mobiles, refrigeration, and transportation, and in partic-
ular, to a plate heat exchanger and an inlet flow regulating
structure for a plate heat exchanger.

Background Art

[0003] Mal-distribution of a refrigerant is a worldwide
technical problem for a heat exchanger (evaporator) with
parallel channels, especially a plate heat exchanger and
a microchannel heat exchanger. The refrigerant that en-
ters a heat exchanger usually exists in the form of two
phases. It is quite difficult to achieve uniform distribution
of the refrigerant because of the complexity of application
conditions and two-phase flow. In many cases, an ex-
cessive amount of a liquid refrigerant flows into some
channels, and an excessive gaseous refrigerant flows
into some other channels. As a result, the overall per-
formance of an evaporator is severely affected.
[0004] Distributors are disposed in inlet positions of
various refrigerant channels in the evaporator in the ex-
isting solution. A major design concept is to use small
sectional areas of inlets of channels and a certain pres-
sure difference between inlets and outlets to control the
mass flow rate of a gas-liquid two-phase flow that enters
the various refrigerant channels, so as to eventually ob-
tain good effects of distribution and heat exchange.
[0005] However, the design of evaporators faces
greater challenges with gradually increased demands of
unit energy efficiency and increasingly strict require-
ments of environmental friendliness of the refrigerant.
[0006] In an aspect, with the development of variable
frequency technology for compressors, a design refer-
ence point of an evaporator gradually develops from the
initial working condition of a single application to appli-
cation requirements of a plurality of points. Both full load
operation and part load operation need to be considered
in the design of distributors. Flow types and flow states
of a two-phase flow in fixed evaporator inlet structures
and distributors are vastly different. The design difficulty
is significantly increased. In addition, for evaporator prod-
ucts such as a plate heat exchanger and a microchannel
heat exchanger, the same distributor structure is usually
used for products that have different capability require-
ments or are in different capability ranges. For distribution
technology, especially the flow and flow type features of
an evaporator inlet, a certain optimal working range ex-

ists, and when beyond the range, the distribution effect
is affected.
[0007] In another aspect, a novel refrigerant is gradu-
ally developed and applied, which also poses a challenge
in designing the evaporator. Due to different physical
properties of working media, the characteristics of flow
and heat exchange of the refrigerant are significantly dif-
ferent in the same evaporator. Many evaporators can
only be designed specifically for one kind or one type of
refrigerant, resulting in a big family of related products
and therefore high management and maintenance costs.

Summary of the Invention

[0008] The object of the present invention is to solve
at least one aspect of the above-mentioned problems
and defects that exist in the prior art.
[0009] An evaporator inlet state is important content
among related influence factors in refrigerant distribution
technology. Different load capabilities and refrigerant
types have significant influences in this aspect.
[0010] In a design concept of the present invention, a
flow regulating structure is disposed in an evaporator inlet
area, and a gas-liquid two-phase flow is re-excited, so
that an uncontrolled fluid inlet state is converted into a
stable homogeneous state, so as to provide a stable inlet
flow condition for a subsequent distribution process, ob-
tain a stable distribution effect, and eventually improve
the heat exchange performance and unit energy efficien-
cy of an evaporator.
[0011] As claimed in an aspect of the present invention,
an inlet flow regulating structure for a plate heat exchang-
er is provided, the plate heat exchanger comprising a
refrigerant inlet connector and a side plate assembled
with the refrigerant inlet connector, wherein
at least one inlet flow regulating structure is arranged on
a path from the refrigerant inlet connector to a main body
of the plate heat exchanger, and at least one flow regu-
lating element is disposed on each inlet flow regulating
structure, the flow regulating element being provided cor-
responding to a refrigerant inlet passage of the plate heat
exchanger.
[0012] In an example, each inlet flow regulating struc-
ture comprises one layer or at least two layers spaced
apart from each other, wherein the flow regulating ele-
ment is disposed on each layer.
[0013] In an example, at least two inlet flow regulating
structures are spaced apart from each other and dis-
posed side by side in a direction from the refrigerant inlet
connector to a distribution chamber of the plate heat ex-
changer.
[0014] In an example, the flow regulating element is a
flow regulating hole, a flow regulating slot or any combi-
nation thereof.
[0015] In an example, the inlet flow regulating structure
is in the form of an arc, a flat plate or a flow regulating
gasket.
[0016] In an example, a plurality of circular rings are
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disposed on the layer of the inlet flow regulating structure,
and a plurality of flow regulating holes are spaced apart
on each of the circular rings; or
a plurality of annular strips are disposed on the layer of
the inlet flow regulating structure, and a plurality of flow
regulating slots, spaced apart and extending straightly
or obliquely, are disposed on each of the annular strips.
[0017] In an example, each of the flow regulating slots
is rectangular or sickle-shaped.
[0018] In an example, one flow regulating hole is pro-
vided at the center of the layer of the inlet flow regulating
structure.
[0019] In an example, a flaring chamber is disposed in
the inlet flow regulating structure.
[0020] In an example, the side plate or the refrigerant
inlet connector has a flaring chamber at least partially
accommodating the flaring chamber of the inlet flow reg-
ulating structure.
[0021] In an example, a top surface of the flaring cham-
ber of the inlet flow regulating structure and a top surface
of the flaring chamber of the side plate or the refrigerant
inlet connector are at least partially in contact with each
other and are generally located at the same level of
height.
[0022] In an example, the size of the bottom of the flar-
ing chamber matches the size of a distributor chamber
of the plate heat exchanger, such that a two-phase re-
frigerant flow from a refrigerant inlet flows through the
flaring chamber and then smoothly enters the distribution
chamber and is distributed into corresponding refrigerant
channels.
[0023] In an example, the inlet flow regulating structure
is disposed at any position from the refrigerant inlet con-
nector to a distributor chamber along a central axis of the
distributor chamber.
[0024] In an example, the inlet flow regulating structure
is disposed between the side plate and a jet hole of a
first distributor.
[0025] In an example, the inlet flow regulating structure
is disposed or integrated on a first heat exchange plate
sheet I or a first heat exchange plate sheet II starting from
the refrigerant inlet or between a first heat exchange
sheet II and a first distributor.
[0026] In an example, for a dual-circuit plate heat ex-
changer formed by heat exchange plate sheets I and
heat exchange plate sheets II, in a distributor chamber
of a second circuit, a seal is provided between a first heat
exchange plate sheet II and a second heat exchange
plate sheet I, and the inlet flow regulating structure is
disposed or integrated on a first heat exchange sheet I,
a first heat exchange sheet II, the second heat exchange
plate sheet I or a second heat exchange plate sheet II; or
for a dual-circuit plate heat exchanger formed by heat
exchange plate sheets I, heat exchange plate sheets II,
heat exchange plate sheets III, and heat exchange plate
sheets IV, in a distributor chamber of a second circuit, a
seal is provided between a first heat exchange plate
sheet II and a first heat exchange plate sheet III, and the

inlet flow regulating structure is disposed or integrated
on a first heat exchange sheet I, a first heat exchange
sheet II, the first heat exchange plate sheet III, or a first
heat exchange plate sheet IV.
[0027] As claimed in another aspect of the present in-
vention, a plate heat exchanger is provided which com-
prises the above-mentioned inlet flow regulating struc-
ture.

Brief Description of the Drawings

[0028] These and/or other aspects and advantages of
the present invention will become apparent and should
be readily understood from the following description of
the preferred embodiments in conjunction with the ac-
companying drawings, in which:

Fig. 1a is an overall view of a plate heat exchanger
in the prior art;
Fig. 1b is a schematic structural diagram of an inlet
and a distribution chamber of the plate heat exchang-
er shown in Fig. 1a;
Fig. 2 is a schematic structural diagram of an inlet
and a distribution chamber of a plate heat exchanger
as claimed in an embodiment of the present inven-
tion;
Figs. 3a-3d are respectively top views of different
variant examples of a flow regulating element as
claimed in the present invention;
Figs. 4a-4e are respectively schematic structural di-
agrams of an inlet flow regulating structure being dis-
posed in different arrangement positions of a plate
heat exchanger as claimed in another embodiment
of the present invention;
Fig. 5 is a schematic structural diagram of an inlet
and a distribution chamber of a plate heat exchanger
as claimed in another embodiment of the present
invention, wherein an inlet flow regulating structure
uses the form of a planar unit;
Fig. 6 is a schematic structural diagram of an inlet
and a distribution chamber of a plate heat exchanger
as claimed in another embodiment of the present
invention, wherein an inlet flow regulating structure
uses the form of a simple flow regulating unit; and
Fig. 7 is a top view of another variant example of an
inlet flow regulating structure as claimed in the
present invention.

Detailed Description of Embodiments

[0029] By means of the following embodiments and in
conjunction with the accompanying drawings, the tech-
nical solutions of the present invention are further spe-
cifically described. Identical or similar reference signs in
the description denote identical or similar components.
The following description of the embodiments of the
present invention referring to the accompanying draw-
ings is intended to explain the general inventive concept
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of the present invention, and should not be construed as
limiting the present invention.
[0030] Referring to Fig. 1a and Fig. 1b, respectively,
shown are an overall view of a plate heat exchanger in
the prior art and a schematic structural diagram of an
inlet and a distribution chamber of the plate heat ex-
changer. Fig. 1a shows the plate heat exchanger through
which two different fluids can flow. For example, the two
different fluids may be water and a refrigerant. The plate
heat exchanger in such a form is known in the prior art,
and is therefore no longer described in detail herein. Only
one inlet connector 4 used for the refrigerant to flow in is
shown. Certainly, the position of the inlet connector 4
may be specifically chosen as claimed in the require-
ments, but is not limited to the case shown in the figure.
[0031] Fig. 1b shows specific structures of the inlet and
the distribution chamber of the plate heat exchanger in
detail. A side plate 1, and heat exchange plate sheets I
2 and heat exchange plate sheets II 3 that are alternately
disposed, are sequentially arranged from left to right. A
heat exchange plate sheet I 2 and a heat exchange plate
sheet II 3 that are adjacent have structures matching
each other, so that water channels 10 and refrigerant
channels 9 having heat exchange spaces and support
strength can be formed to implement heat exchange be-
tween cold and hot fluids. As shown in the figure, the
water channels 10 and the refrigerant channels 9 are
alternately arranged. An inlet connector 4 on a refrigerant
side (an evaporator) is used for connection to a pipeline
of a unit system and an expansion valve at a front end.
It should be noted herein that Fig. 1a and Fig. 1b show
the structures of the inlet and the distribution chamber of
the plate heat exchanger used as an evaporator.
[0032] In addition, a sealing structure 5, for example a
seal ring, is provided between the side plate 1 and a first
heat exchange plate sheet (a heat exchange plate sheet
I 2 in this example). The seal ring 5 is usually made of
metal, and is assembled between the side plate 1 and
the first heat exchange plate sheet 2 by using a brazing
process. A distributor 6 of each of the refrigerant channels
9 is usually disposed in an inlet position of each of the
refrigerant channels 9, and is usually designed into the
form of one or more small holes, and the refrigerant is
evenly distributed in a manner of limiting flowing sectional
areas and increasing pressure drop. The distributor of
the present invention may be disposed on a heat ex-
change plate sheet or integrated with the heat exchange
plate sheet. Plate holes 8 are provided in positions cor-
responding to the inlet connector 4 on the heat exchange
plate sheets I 2 and the heat exchange plate sheets II 3.
A plurality of distributor chambers 7 are formed together
by the plate holes 8 on the heat exchange plate sheets
I 2 and the heat exchange plate sheets II 3 and the dis-
tributors 6. In a position where a plate hole 8 is located,
a sealing surface around the plate hole 8 is used to im-
plement a sealing effect in the refrigerant distribution
chamber 7, and a brazing process is usually used for
assembly. As discussed above, in the solution in the prior

art shown in Fig. 1a and Fig. 1b, the distributor 6 is af-
fected by the factors such as the shown inlet connector
4, and an upstream pipeline, a flow rate and a flow type
change of the inlet connector, resulting in mal-distribution
of the refrigerant in the inlet connector.
[0033] To improve a flow state and a flow type of a two-
phase flow in an inlet area of an evaporator and further
improve a refrigerant distribution effect in the evaporator,
so as to improve the heat exchange efficiency of a heat
exchanger and the overall performance and efficiency of
a unit, the present invention provides an inlet flow regu-
lating structure for a plate heat exchanger and a plate
heat exchanger using the inlet flow regulating structure.
[0034] A major inventive concept of the present inven-
tion provides an inlet flow regulating structure for a plate
heat exchanger. The plate heat exchanger comprises a
refrigerant inlet connector and a side plate assembled
with the refrigerant inlet connector, wherein at least one
inlet flow regulating structure is disposed between the
side plate and a main body of the plate heat exchanger,
and at least one flow regulating element is disposed on
each inlet flow regulating structure. The flow regulating
element is provided corresponding to a refrigerant inlet
passage of the plate heat exchanger.
[0035] Specifically, the plate heat exchanger of the
present invention comprises a refrigerant inlet connector
4 and a side plate 1 assembled with the refrigerant inlet
connector 4. Fig. 2 shows that one inlet flow regulating
structure 11 is disposed between the side plate 1 and
the main body of the plate heat exchanger. At least one
flow regulating element 12, 13, 14 and 15 (described be-
low in detail) is provided in the inlet flow regulating struc-
ture 11. The flow regulating element 12, 13, 14 and 15
is disposed corresponding to a refrigerant inlet passage
21 of the plate heat exchanger. A main improvement of
the present invention is a refrigerant inlet area in the plate
heat exchanger, and therefore the same reference nu-
merals are used for the same components in Fig. 1a and
Fig. 1b, and details are no longer described.
[0036] Here, the refrigerant inlet passage 21 is a pas-
sage in the inlet connector 4.
[0037] It may be understood that the inlet flow regulat-
ing structure 11 may comprise one layer or at least two
layers spaced apart from each other, wherein the flow
regulating element is disposed on each layer. Where at
least two inlet flow regulating structures 11 are provided,
the at least two inlet flow regulating structures 11 may
be spaced apart from each other and disposed side by
side in a direction from the refrigerant inlet connector 4
to a distribution chamber of the plate heat exchanger.
[0038] As shown in Fig. 2, compared with Fig. 1b, in
an embodiment of the present invention, the inlet flow
regulating structure 11 having a flaring chamber 23 is
disposed between a seal ring 5 and a first heat exchange
plate sheet I 2. A flaring chamber 22 having a fitting effect
is also disposed at the side plate 1. In the sectional view
shown in Fig. 2, the inlet flow regulating structure 11 in
this example is set in the form of an arc. As shown in the
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figure, the flaring chamber 22 of the side plate 1 com-
pletely accommodates the flaring chamber 23 of the inlet
flow regulating structure 11. It may be understood that
the present invention is not limited thereto. It may also
be set such that the flaring chamber 22 only partially ac-
commodates the flaring chamber 23 of the inlet flow reg-
ulating structure 11.
[0039] It may be understood that the inlet flow regulat-
ing structure 11 and the flaring chamber 22 may also be
disposed in or inside the refrigerant inlet connector 4. In
such a case, a pipe leg of the refrigerant inlet connector
4 is assembled with the side plate 1. In this case, the
flaring chamber 22 may not be disposed on the side plate
1. It may be understood that the object of arranging a
flaring chamber is that the flaring chamber matches the
flaring chamber 23 of the inlet flow regulating structure
11, and provides necessary strength support. In an ex-
ample, an edge of the inlet flow regulating structure of
the present invention is fixed on a heat exchange plate
or a side plate, and a flaring chamber is disposed in the
inlet flow regulating structure. Correspondingly, a flaring
chamber accommodating the flaring chamber of the inlet
flow regulating structure may be disposed on the refrig-
erant inlet connector.
[0040] As shown in Fig. 2, a top surface of the flaring
chamber 23 of the inlet flow regulating structure 11 and
a top surface of the flaring chamber 22 of the side plate
1 are in contact with each other all around and are gen-
erally located at the same level of height.
[0041] Figs. 3a-3d respectively show the flow regulat-
ing element 12, 13, 14, and 15 in different forms. It may
be understood that the flow regulating element may be
a flow regulating hole, a flow regulating slot or any com-
bination thereof, but is not merely limited to the cases
shown in the figures.
[0042] In Fig. 3a, a plurality of circular rings are dis-
posed on the layer of the inlet flow regulating structure
11, and a plurality of flow regulating holes are spaced
apart on each of the circular rings 12.
[0043] In Fig. 3b, a plurality of annular strips are dis-
posed on the layer of the inlet flow regulating structure
11, and a plurality of flow regulating slots 13, spaced
apart and extending straightly, are disposed on each of
the annular strips. Each of the flow regulating slots 13 is
rectangular or strip-shaped.
[0044] In Fig. 3c, a plurality of annular strips are dis-
posed on the layer of the inlet flow regulating structure
11, and a plurality of flow regulating slots 14, spaced
apart and extending obliquely, are disposed on each of
the annular strips. Each of the flow regulating slots 14 is
rectangular or strip-shaped.
[0045] In Fig. 3d, a plurality of annular strips are dis-
posed on the layer of the inlet flow regulating structure
11, and a plurality of flow regulating slots 15, spaced
apart and extending obliquely, are disposed on each of
the annular strips. Each of the flow regulating slots 15 is
sickle-shaped.
[0046] The inlet flow regulating structure 11 may be

made of metal, ceramics, or the like, and certainly may
be replaced with a similar mesh system or porous medi-
um, to achieve an equivalent flow regulating effect.
[0047] In a specific working manner, a refrigerant in a
two-phase state is throttled by an expansion valve and
then enters a refrigerant inlet connector 4 of a heat ex-
changer along a connecting pipeline. A flow state of the
refrigerant is indefinite. The flow state may be a layered
flow for a working condition of part load. The flow state
may be an annular flow for a working condition of full
load. However, under the effects of the special flow reg-
ulating element 12, 13, 14, and 15, the two-phase refrig-
erant is adjusted into a flow state of a homogeneous flow.
Meanwhile, by means of the combined action of an arc
surface of the inlet flow regulating structure 11 and the
flaring chamber 23, the stability of a flow type and a tur-
bulence degree are further enhanced, and eventually the
refrigerant enters a distributor chamber 7 in a flow state
that facilitates distribution.
[0048] To implement effective cooperation between
the flow regulating element 3 and a subsequent distrib-
utor chamber 7 in Fig. 2, the present invention further
provides a technical solution shown in Fig. 4a. Compared
with the case in Fig. 2, the size of the flaring chamber 23
of the inlet flow regulating structure 11 in Fig. 4a is set
to be close to or the same as (i.e. matching) the inner
diameter of the distribution chamber 7, so that under the
effect of a "flaring opening" chamber, the two-phase flow
refrigerant smoothly enters the distributor chamber 7, so
as to be further distributed into corresponding refrigerant
channels 9.
[0049] As claimed in the manner of adjusting the flow
type and flow state of refrigerant provided in the present
invention, the inlet flow regulating structure 11 in Fig. 4a
may be disposed in any suitable position between the
side plate 1 and a first distributor 6. Specifically, in Fig.
4a, the inlet flow regulating structure 11 is disposed be-
tween the seal ring 5 and a first heat exchange plate
sheet I 2.
[0050] Referring to Fig. 4b and Fig. 4c, respectively,
shown are cases of the inlet flow regulating structure 11
being formed on the first heat exchange plate sheet I 2
and a first heat exchange plate sheet II 3. Specifically,
the inlet flow regulating structure 11 may be integrally
formed on the first heat exchange plate sheet I 2 or the
first heat exchange plate sheet II 3. Certainly, the inlet
flow regulating structure may be formed on the first heat
exchange plate sheet I 2 or the first heat exchange plate
sheet II 3 in a welding manner or the like.
[0051] Referring to Fig. 4d, shown is a case in which
the inlet flow regulating structure 11 is disposed between
the first heat exchange plate sheet II 3 and the first dis-
tributor 6. It may be understood that a solution known in
the art may be used that the inlet flow regulating structure
11 is disposed between the first heat exchange plate
sheet II 3 and the first distributor 6.
[0052] In addition to the cases in the above-mentioned
figures, a person skilled in the art may understand that

7 8 



EP 3 392 592 A1

6

5

10

15

20

25

30

35

40

45

50

55

at least one inlet flow regulating structure 11 may be dis-
posed in any height position from the side plate 1 to dis-
tributors 6 of the plate heat exchanger, and the present
invention is not specifically limited thereto.
[0053] For a dual-circuit plate heat exchanger, a heat
exchange plate sheet and a seal ring 15 of another circuit
may further exist between the first distributor 6 and the
first heat exchange plate sheet II 3.
[0054] As shown in Fig. 4e, a case having two refrig-
erant circuits is shown. Numeral 15 indicates a seal circle
of a first refrigerant circuit, numeral 16 indicates a dis-
tributor of a second refrigerant circuit, numeral 17 indi-
cates a channel of the second refrigerant circuit, numeral
18 indicates a water channel, numeral 19 indicates a
channel of the first refrigerant circuit, and 20 indicates an
adjacent water channel.
[0055] In a distributor chamber 26 of the second refrig-
erant circuit, a seal circle or ring 15 of the first refrigerant
circuit is provided between a first heat exchange plate
sheet II 3 and a second heat exchange plate sheet I 2,
and is used to seal a corresponding position of the first
refrigerant circuit. The inlet flow regulating structure 11
is integrated on the second heat exchange plate sheet I
2, and used to match a subsequent distribution chamber
26. It should be noted that in such a dual-circuit plate
heat exchanger, for the flow regulating element in the
inlet flow regulating structure 11, any specific form shown
in Figs. 3a-3d mentioned above may also be used, that
is, an individual flow regulating element may be used or
the flow regulating element may be integrated on a sec-
ond heat exchange plate sheet II. It may be understood
that the individual flow regulating element or one flow
regulating element may be used for the inlet flow regu-
lating structure 11. Alternatively, in addition to being in-
tegrated on the second heat exchange plate sheet I 2,
the flow regulating element may further be integrated on
a second heat exchange plate sheet II 3.
[0056] That is, for a dual-circuit plate heat exchanger
formed by heat exchange plate sheets I and heat ex-
change plate sheets II, in a distributor chamber of a sec-
ond circuit, a seal is provided between a first heat ex-
change plate sheet II and a second heat exchange plate
sheet I, and the inlet flow regulating structure is disposed
or integrated on the second heat exchange plate sheet
I or a second heat exchange plate sheet II.
[0057] For a dual-circuit plate heat exchanger formed
by heat exchange plate sheets I, heat exchange plate
sheets II, heat exchange plate sheets III, and heat ex-
change plate sheets IV, in a distributor chamber of a sec-
ond circuit, a seal is provided between a first heat ex-
change plate sheet II and a first heat exchange plate
sheet III, and the inlet flow regulating structure is dis-
posed or integrated on the first heat exchange plate sheet
III or a first heat exchange plate sheet IV.
[0058] It should be noted that, the above-mentioned
implementation manner provided on a dual-circuit plate
heat exchanger in the present invention is a choice for a
specific dual-circuit structure. For the dual-circuit plate

heat exchanger, single-circuit implementation manners
shown in Fig. 2 and Figs. 4a-4d may also be used in the
present invention. That is, the inlet flow regulating struc-
ture 11 is disposed near the side plate 1 and the first heat
exchange plate sheet I 2 but does not cross the space
of the seal circle 15 of the first circuit in Fig. 4e. This
manner is especially applicable to a case in which the
inner diameter of the seal circle 15 in Fig. 4e is the same
as or close to the inner diameter of the distributor 6.
[0059] In addition, in consideration of the processing
difficulty and the assembly simplicity, the inlet flow reg-
ulating structure of the present invention may further be
changed as follows.
[0060] It should be noted that, the inlet flow regulating
structure 11 is disposed at any position from the refrig-
erant inlet connector 4 to the distributor chamber 7 along
a central axis of a distributor chamber 7.
[0061] Referring to Fig. 5, the arc surface structure of
the above-mentioned inlet flow regulating structure 11
may be set in a planar form, or may be replaced with a
planar unit. However, the design of a flaring cavity is kept.
As shown in the figure, a top surface of an inlet flow reg-
ulating structure 11’ is approximately planar.
[0062] Referring to Fig. 6, the design manner of the
above-mentioned arc surface structure and flaring cavity
is omitted, but instead, a conventional heat exchanger
side plate 1 and a simple inlet flow regulating structure
11" are used. The inlet flow regulating structure 11" is a
sheet metal stamping part. As shown in the figure, a seal-
ing step 51 and a porous flow regulating area 12 are
shown.
[0063] Referring to Fig. 7, the form of a flow regulating
gasket 21 having a uniform thickness may further be
used. The flow regulating gasket 21 is used to replace
the above-mentioned inlet flow regulating structure, and
is disposed in a position the same as that of the above-
mentioned inlet flow regulating structure. The flow regu-
lating gasket is sealed with a side plate and a heat ex-
change plate sheet adjacent thereto by means of the pe-
riphery of the flow regulating gasket. A plurality of flow
regulating elements such as flow regulating holes are
disposed on the flow regulating gasket 21. Certainly, the
flow regulating gasket 21 may further use the above-
mentioned flow regulating slots as the flow regulating el-
ements as claimed in the requirements.
[0064] It may be understood that the present invention
is not only limited to the above-mentioned structures, and
may further comprise a combination or deduced manner
of the above-mentioned structures. For example, each
inlet flow regulating structure comprises a plurality of
stacked layers or layers arranged in a stacking manner,
the above-mentioned flow regulating elements such as
the flow regulating holes or the flow regulating slots or
any combination thereof are disposed on each layer, and
flow regulating elements between adjacent layers over-
lap each other or are the same as each other. In addition,
two or more inlet flow regulating structures connected in
series may further be disposed between the side plate
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and the first distributor, and a certain gap is provided
between two adjacent inlet flow regulating structures, so
that a two-phase flow is regulated twice or for a plurality
of times to obtain a homogeneous flow type, thereby im-
proving an eventual distribution effect.
[0065] In addition, another embodiment of the present
invention further provides a plate heat exchanger using
the above-mentioned inlet flow regulating structure. The
inlet flow regulating structure has been described above
in detail, and the plate heat exchanger using the inlet flow
regulating structure is not changed in other aspects.
Therefore, details are no longer described herein.
[0066] As discussed above, the above-mentioned
technical solutions of the present invention at least can
implement at least one aspect of the following advantag-
es:

firstly, a flow regulating hole or slot, an arc jet end
surface, and a flaring jet development cavity will ef-
fectively enhance the flow and flow type state of a
refrigerant in an evaporator inlet area, so as to pro-
vide a stable and reliable inlet condition for a subse-
quent distribution process, thereby eliminating the
influence of physical properties of the refrigerant, op-
erations of a unit in a plurality of working conditions,
capability differences of products, and the like on the
refrigerant distribution in an evaporator; and
secondly, the proposed flow regulating unit or inlet
flow regulating structure is mainly in the form of a
sheet metal part or a low-cost flow regulating gasket,
thus a great advantage are achieved in costs, and
there are almost no additional costs for evaporators.

[0067] Above are merely some of the embodiments of
the present invention, and it will be understood by those
of ordinary skill in the art that changes may be made to
these embodiments without departing from the principles
and spirit of the general inventive concept, and the scope
of the present invention is defined by the claims and their
equivalents.

Claims

1. An inlet flow regulating structure for a plate heat ex-
changer, the plate heat exchanger comprising a re-
frigerant inlet connector and a side plate assembled
with the refrigerant inlet connector,
characterized in that
at least one inlet flow regulating structure is arranged
on a path from the refrigerant inlet connector to a
main body of the plate heat exchanger, and at least
one flow regulating element is disposed on each inlet
flow regulating structure, the flow regulating element
being provided corresponding to a refrigerant inlet
passage of the plate heat exchanger.

2. The inlet flow regulating structure as claimed in claim

1, characterized in that each inlet flow regulating
structure comprises one layer or at least two layers
spaced apart from each other, wherein the flow reg-
ulating element is disposed on each layer.

3. The inlet flow regulating structure as claimed in claim
1 or 2, characterized in that at least two inlet flow
regulating structures are spaced apart from each
other and disposed side by side in a direction from
the refrigerant inlet connector to a distribution cham-
ber of the plate heat exchanger.

4. The inlet flow regulating structure as claimed in any
one of claims 1-3, characterized in that the flow
regulating element is a flow regulating hole, a flow
regulating slot or any combination thereof.

5. The inlet flow regulating structure as claimed in any
one of claims 1-4, characterized in that the inlet
flow regulating structure is in the form of an arc, a
flat plate or a flow regulating gasket.

6. The inlet flow regulating structure as claimed in claim
5, characterized in that a plurality of circular rings
are disposed on the layer of the inlet flow regulating
structure, and a plurality of flow regulating holes are
spaced apart on each of the circular rings; or
a plurality of annular strips are disposed on the layer
of the inlet flow regulating structure, and a plurality
of flow regulating slots, spaced apart and extending
straightly or obliquely, are disposed on each of the
annular strips.

7. The inlet flow regulating structure as claimed in claim
6, characterized in that each of the flow regulating
slots is rectangular or sickle-shaped.

8. The inlet flow regulating structure as claimed in either
of claims 6 or 7, characterized in that one flow reg-
ulating hole is provided at the center of the layer of
the inlet flow regulating structure.

9. The inlet flow regulating structure as claimed in any
one of claims 1-8, characterized in that a flaring
chamber is provided in the inlet flow regulating struc-
ture.

10. The inlet flow regulating structure as claimed in claim
9, characterized in that the side plate or the refrig-
erant inlet connector has a flaring chamber at least
partially accommodating the flaring chamber of the
inlet flow regulating structure.

11. The inlet flow regulating structure as claimed in claim
10, characterized in that a top surface of the flaring
chamber of the inlet flow regulating structure and a
top surface of the flaring chamber of the side plate
or the refrigerant inlet connector are at least partially
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in contact with each other and are generally located
at the same level of height.

12. The inlet flow regulating structure as claimed in claim
11, characterized in that the size of the bottom of
the flaring chamber matches the size of a distributor
chamber of the plate heat exchanger, such that a
two-phase refrigerant flow from a refrigerant inlet
flows through the flaring chamber and then smoothly
enters the distribution chamber and is distributed into
corresponding refrigerant channels.

13. The inlet flow regulating structure as claimed in claim
1, characterized in that the inlet flow regulating
structure is disposed at any position from the refrig-
erant inlet connector to a distributor chamber along
a central axis of the distributor chamber.

14. The inlet flow regulating structure as claimed in claim
13, characterized in that the inlet flow regulating
structure is disposed between the side plate and a
jet hole of a first distributor.

15. The inlet flow regulating structure as claimed in claim
13, characterized in that the inlet flow regulating
structure is disposed or integrated on a first heat ex-
change plate sheet I or a first heat exchange plate
sheet II starting from the refrigerant inlet or between
a first heat exchange sheet II and a first distributor.

16. The inlet flow regulating structure as claimed in claim
14, characterized in that, for a dual-circuit plate
heat exchanger formed by heat exchange plate
sheets I and heat exchange plate sheets II, in a dis-
tributor chamber of a second circuit, a seal is provid-
ed between a first heat exchange plate sheet II and
a second heat exchange plate sheet I, and the inlet
flow regulating structure is disposed or integrated on
a first heat exchange sheet I, a first heat exchange
sheet II, a second heat exchange plate sheet I or a
second heat exchange plate sheet II; or
for a dual-circuit plate heat exchanger formed by
heat exchange plate sheets I, heat exchange plate
sheets II, heat exchange plate sheets III, and heat
exchange plate sheets IV, in a distributor chamber
of a second circuit, a seal is provided between a first
heat exchange plate sheet II and a first heat ex-
change plate sheet III, and the inlet flow regulating
structure is disposed or integrated on a first heat ex-
change plate sheet I, the first heat exchange plate
sheet II, the first heat exchange plate sheet III or a
first heat exchange plate sheet IV.

17. A plate heat exchanger, comprising an inlet flow reg-
ulating structure as claimed in any one of claims
1-16.
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