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(57) ABSTRACT

A fluid control assembly and a fluid control device are
provided. The fluid control assembly includes a valve body
component and a valve core component. At least part of the
valve core component is located in a valve cavity. The valve
body component is provided with a body portion and a
protruding portion. The body portion forms at least part of
a wall portion of the valve cavity, and the protruding portion
protrudes from the peripheral wall of the body portion. The
fluid control assembly is provided with a first flow channel,
and at least part of the first flow channel is located in the
valve core component. The protruding portion is provided
with two or more lugs, at least some of the lugs are provided
with the second flow channels, and circulation ports of at
least some of the second flow channels have the same
orientation.




US 2024/0084902 A1

Mar. 14, 2024 Sheet 1 of 19

Patent Application Publication

1

FIG.

FIG. 2



US 2024/0084902 A1

Mar. 14, 2024 Sheet 2 of 19

Patent Application Publication

3

FIG

FIG. 4



US 2024/0084902 A1

Mar. 14, 2024 Sheet 3 of 19

Patent Application Publication

FIG. 5

FIG. 6



Patent Application Publication Mar. 14,2024 Sheet 4 of 19 US 2024/0084902 A1




US 2024/0084902 A1

Mar. 14, 2024 Sheet S of 19

Patent Application Publication

FIG. 8

FI1G. 9



Patent Application Publication Mar. 14,2024 Sheet 6 of 19 US 2024/0084902 A1




Patent Application Publication Mar. 14,2024 Sheet 7 of 19 US 2024/0084902 A1

FIG. 13



Patent Application Publication Mar. 14,2024 Sheet 8 of 19 US 2024/0084902 A1

porere:

£ N

&

e

Yoo,

RRARARANRNS

FIG. 15



Patent Application Publication Mar. 14,2024 Sheet 9 of 19 US 2024/0084902 A1




Patent Application Publication Mar. 14,2024 Sheet 10 of 19  US 2024/0084902 A1

L e
,--“" T, - T
- \ >, '

3{ \“; 1 \\\
f‘ Y ] "‘s.
l [ L N

T s | :Tﬁ'—
] - oo

FIG. 19a



Patent Application Publication Mar. 14,2024 Sheet 11 of 19  US 2024/0084902 A1

FIG. 20



Patent Application Publication Mar. 14,2024 Sheet 12 of 19  US 2024/0084902 A1

FIG. 22



Patent Application Publication Mar. 14,2024 Sheet 13 of 19  US 2024/0084902 A1

FIG. 24a



Patent Application Publication Mar. 14,2024 Sheet 14 of 19  US 2024/0084902 A1

FIG. 24

FIG. 25



Patent Application Publication Mar. 14,2024 Sheet 15 of 19  US 2024/0084902 A1

R
Y
N TR L N

- R RN
e

e R oo

Do

Nadin i S

162

FIG. 27



Patent Application Publication Mar. 14,2024 Sheet 16 of 19  US 2024/0084902 A1

=1y

i_

FIG. 28b



US 2024/0084902 A1

Mar. 14, 2024 Sheet 17 of 19

Patent Application Publication

FIG. 29

I

e
“nd

oot

162

FIG. 30



Patent Application Publication

Mar. 14, 2024 Sheet 18 of 19

—
\
!
|
I
\
|
| R |
{ |
,,,,,,,,,, i
\ \‘\
| e !
e o RN
A
S :
l ‘
i
/’ """""""""""" e
/
/
e

US 2024/0084902 A1



Patent Application Publication Mar. 14,2024 Sheet 19 of 19  US 2024/0084902 A1




US 2024/0084902 Al

FLUID CONTROL ASSEMBLY AND FLUID
CONTROL DEVICE

[0001] The present application claims the benefits of pri-
orities to the following Chinese patent applications: Chinese
Patent Application No. 202011625561.2, titled “FLUID
CONTROL DEVICE?”, filed with the China National Intel-
lectual Property Administration on Dec. 31, 2020; and
Chinese Patent Application No. 202011626190.X, titled
“FLUID CONTROL ASSEMBLY AND FLUID CONTROL
DEVICE”, filed with the China National Intellectual Prop-
erty Administration on Dec. 31, 2020, the entire disclosures
thereof are incorporated herein by reference.

FIELD

[0002] The present application relates to the technical field
of fluid control, and in particular to a fluid control assembly
and a fluid control device.

BACKGROUND

[0003] Switching of flow channels of fluids is required in
a vehicle thermal management system, therefore, a flow
channel switching valve for switching between multiple
flow channels is employed in the vehicle thermal manage-
ment system for flow path control. The flow channel switch-
ing valve has a valve body and a valve core, the valve core
is accommodated in the valve body. Generally, a flow
channel switching valve has a structure similar to the
structure shown in FIG. 1, two or more connecting pipes 2
protrude from a periphery of the valve body 1, external
pipelines are connected with the connecting pipes, the valve
core moves inside the valve body, to change the communi-
cation mode of the flow channels.

[0004] In most cases, different types of vehicle employ
different vehicle thermal management systems. Some
vehicle thermal management systems may employ a four-
way flow channel switching valve, and some may employ a
five-way flow channel switching valve. Therefore, the fac-
tory that manufactures the flow channel switching valves
needs to manufacture various types of flow channel switch-
ing valves for matching different systems; what’s more,
sometimes customers may have different requirements for
the connecting port positions due to some reasons, in this
case, many types of flow channel switching valves are
required to be manufactured to meet the needs of customers.
Sometimes, just because the appearance of the product is
changed, the production line for producing the product has
to be changed. Therefore, manufacture of various types of
flow channel switching valves causes great investment costs
to the manufacture factory.

SUMMARY

[0005] An object of the present application is to provide a
fluid control assembly and a fluid control device which are
convenient for standardization.
[0006] To achieve the above object, the following techni-
cal solutions are provided.
[0007] A fluid control assembly, includes a valve body
component and a valve core component, the fluid control
assembly has a valve cavity, at least part of the valve core
component is located in the valve cavity;

[0008] where the valve body component is provided

with a body portion and a protruding portion, the body
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portion forms at least part of a wall portion of the valve
cavity, the protruding portion protrudes from a periph-
eral wall of the body portion; the fluid control assembly
is provided with a first flow channel, at least part of the
first flow channel is located in the valve core compo-
nent, the protruding portion is provided with two or
more second flow channels, and the second flow chan-
nel can be in communication with the first flow chan-
nel;

[0009] where the protruding portion is provided with
two or more lugs, at least part of the lugs have the
second flow channel, communication ports of at least
part of the second flow channels face a same direction.

[0010] To achieve the above object, the following techni-
cal solution is further provided. A fluid control device
includes the above fluid control assembly, and further
includes a flow channel connecting portion, the flow channel
connecting portion is provided with two or more third flow
channels, the communication ports of the at least part of the
second flow channels of the lugs face the same direction,
that is, facing toward the flow channel connecting portion;
the second flow channel is in communication with the
corresponding third flow channel, the second flow channel
and the third flow channel which are in communication with
each other are sealingly arranged.

[0011] The fluid control assembly of the above technical
solution of the present application includes the valve body
component, the protruding portion of the valve body com-
ponent has two or more lugs, and communication ports of at
least part of the second flow channels face the same direc-
tion. In this way, it is convenient to assemble the fluid
control assembly with various forms of flow channel con-
necting portions, which is suitable for various applications,
and thereby facilitating the standardization of the fluid
control assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a schematic structural view showing a
solution in conventional technology;

[0013] FIG. 2 is a schematic view showing the structure of
a fluid control device according to an embodiment of the
present application;

[0014] FIG. 3 is a schematic view showing the structure of
a valve body component in FIG. 2;

[0015] FIG. 4 is a partial schematic view showing the
structure of a fluid control assembly in FIG. 2;

[0016] FIG. 5 is a schematic sectional view taken along
line A-A in FIG. 4;

[0017] FIG. 6 is a schematic three-dimensional sectional
view showing the structure of FIG. 5 from another perspec-
tive;

[0018] FIG. 7a is a side view of the valve body component
in FIG. 2;
[0019] FIG. 75 is a schematic sectional view taken along

line C-C in FIG. 7a;

[0020] FIG. 8 is a schematic view showing the structure of
a flow channel connecting portion in FIG. 2;

[0021] FIG. 9 is a schematic view showing the structure of
a fluid control device according to another embodiment of
the present application;

[0022] FIG. 10 is a schematic side view of part of the
structure in FIG. 9;

[0023] FIG. 11 is a schematic sectional view taken along
line D-D in FIG. 10;
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[0024] FIG. 12 is a schematic sectional view taken along
line E-E in FIG. 10;

[0025] FIG. 13 is a schematic bottom view of the valve
body component in FIG. 9;

[0026] FIG. 14 is a schematic three-dimensional view
showing the structure of a flow channel connecting portion
in FIG. 9;

[0027] FIG. 15 is a partially exploded schematic three-
dimensional view showing the structure of a fluid control
device according to yet another embodiment of the present
application;

[0028] FIG. 16 is a schematic structural view of FIG. 15
from another perspective;

[0029] FIG. 17 is a schematic view showing the structure
of another solution of a flow channel connecting portion;
[0030] FIG. 18 is a schematic view showing the structure
of a fluid control device according to still another embodi-
ment of the present application;

[0031] FIG. 19a is a side view of a valve body component
in FIG. 18;
[0032] FIG. 1954 is a schematic sectional view taken along

line G-G in FIG. 19q;

[0033] FIG. 20 is a schematic view showing the structure
of yet another solution of a flow channel connecting portion;
[0034] FIG. 21 is a schematic view showing the structure
of a fluid control device according to still another embodi-
ment of the present application;

[0035] FIG. 22 is a schematic structural diagram of the
fluid control device provided by yet another embodiment of
the present application;

[0036] FIG. 23 is a schematic structural view of FIG. 22
from another perspective;

[0037] FIG. 24a is a side view of a fluid control assembly
of FIG. 23;
[0038] FIG. 245 is a schematic sectional view taken along

line H-H in FIG. 24a;

[0039] FIG. 25 is a schematic view showing the structure
of a flow channel connecting portion in FIG. 24;

[0040] FIG. 26 is a schematic view showing the structure
of a fluid control device according to still another embodi-
ment of the present application;

[0041] FIG. 27 is a schematic view of FIG. 26 from
another perspective;

[0042] FIG. 28a is a side view of a fluid control assembly
of FIG. 27,
[0043] FIG. 285 is a schematic sectional view taken along

line I-1 in FIG. 28a;

[0044] FIG. 29 is a schematic view showing the structure
of a flow channel connecting portion in FIG. 27;

[0045] FIG. 30 is a schematic view showing the structure
of a fluid control device according to still another embodi-
ment of the present application;

[0046] FIG. 31 is a schematic view showing the structure
of a valve body component in FIG. 30;

[0047] FIG. 32 is a schematic view showing the structure
of a flow channel connecting portion in FIG. 31;

[0048] FIG. 33 is a schematic structural view showing the
structure of a fluid control device according to still another
embodiment of the present application; and

[0049] FIG. 34 is a schematic planar view showing the
exploded structure of FIG. 33.
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DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0050] The specific technical solutions where the struc-
tures of the present application are applied are described in
detail as exemplary embodiments.

[0051] As an embodiment, referring to FIG. 2 to FIG. 8, a
schematic structural view of a fluid control device 10 is
shown. The fluid control device 10 may be used for switch-
ing flow channels. The fluid control device 10 includes a
fluid control assembly 11 and a flow channel connecting
portion 16, the fluid control assembly 11 mainly includes a
valve core component 12 (shown in FIG. 5), a valve body
component 15 and a control component 14. The fluid control
assembly 11 has a valve cavity, and at least part of the valve
core component 12 is located in the valve cavity. The control
component 14 can control the movement of the valve core
component 12 in the valve cavity, via the movement of the
valve core component 12, the valve core component 12 can
rotate or move, to realize communication or switching
between the flow channels of the fluid control device.
[0052] The fluid control device provided by the embodi-
ments of the present application is not limited to valves, but
also may be pumps, heat exchangers and other devices
applied to fluid control systems. The fluid control device
may also be an integrated component with multiple func-
tions, such as an integrated component of heat exchanger
and valve, an integrated component of valve and pump, or
an integrated component of pump and heat exchanger.
[0053] For example, the fluid control device 10 may have
two connecting ports, the communication or non-communi-
cation between the flow channels of the two connecting
ports can be realized by the movement of the valve core
component 12; for example, the fluid control device 10 may
have three connecting ports, two of the connecting ports may
be selected to be in communication with each other through
the movement of the valve core component 12; for example,
the fluid control device 10 may also have four or more
connecting ports, the movement of the valve core compo-
nent 12 can realize the communication between the flow
channels of different connecting ports, thus realizing the
function of switching and communication of the flow chan-
nels.

[0054] The valve body component 15 has a body portion
151 and a protruding portion 152, the body portion 151
forms at least part of a peripheral wall of the valve cavity, the
protruding portion 152 protrudes from a peripheral wall 155
of the body portion 151; the fluid control device is provided
with a first flow channel 13 (shown in FIG. 5), the first flow
channel 13 is located inside the body portion 151; the
protruding portion 152 is provided with two or more second
flow channels 156, and the second flow channels 156 can be
in communication with the first flow channel 13; the pro-
truding portion 152 is provided with two or more lugs 157,
the lug 157 is provided with the second flow channel 156,
communication ports 1561 of the second flow channels 156
of at least part of the lugs 157 face the flow channel
connecting portion 16. In this embodiment, the communi-
cation ports 1561 of the second flow channels 156 of all the
lugs 157 face the flow channel connecting portion 16; the
flow channel connecting portion 16 is provided with two or
more third flow channels 161, the second flow channels 156
and the third flow channels 161 are correspondingly com-
municated, the second flow channel 156 and the correspond-
ingly third flow channel 161 which are in communication
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with each other are arranged in a sealed manner, and the flow
channel connecting portion 16 and the valve body compo-
nent 15 are arranged in a sealed manner. The communication
ports 1561 of at least part of the second flow channels 156
face the same direction and located in the same plane, which
is convenient for the mounting of the fluid control assembly
11.

[0055] In this way, the communication ports 1561 of the
second flow channels of the valve body component 15 can
be in communication with the third flow channels 161 of the
flow channel connecting portion 16, and both the fluid inlet
and outlet of the fluid control device 10 are arranged at the
flow channel connecting portion 16, flow guiding and flow
distribution of the of the flow channels can be realized by the
flow channel connecting portion 16, and external pipelines
or channels can be connected with the flow channel con-
necting portion 16, which facilitates the arrangement of the
connecting pipelines, and the overall structure is compact.
[0056] Insomeembodiments, the flow channel connecting
portion 16 is integrally formed by injection molding, the
body portion 151 and the protruding portion 152 are inte-
grally formed by injection molding, and the flow channel
connecting portion 16 and the protruding portion 152 are
fixed by welding. The flow channel connecting portion 16
may be made of plastic material and formed by injection
molding, the valve body component 15 may also be made of
plastic material and formed by injection molding, and the
flow channel connecting portion 16 and the protruding
portion 152 may be welded by plastic welding. With the
integral injection molding of the flow channel connecting
portion 16, the integral injection molding of the valve body
component 15, and the flow channel connecting portion 16
and the valve body component 15 being fixed by welding,
the processing is simple. In some embodiments, the com-
munication ports 1561 of the second flow channels 156 face
the same direction and located in the same plane, the
communication ports 1618 (shown in FIG. 8) of the third
flow channels 161 are located in the same plane, the plane
where the communication ports 1561 of the second flow
channels 156 are located and the plane where the commu-
nication ports 1618 of the third flow channels 161 are
located are fixed by welding.

[0057] An axial direction of the body portion 151 is taken
as an axial direction H of the valve body component 15, at
least part of the protruding portion 152 protrudes from the
body portion 151 along a radial direction D of the valve
body component 15, each of the lugs 157 has an end part
1571, the end part 1571 faces the flow channel connecting
portion 16, and the communication port 1561 of the second
flow channel 156 is arranged in the end part; the end part
1571 has a bottom end face 1575, in a radial cross section
parallel to the valve body component 15, the bottom end
faces 1575 of at least two lugs 157 are located in the same
cross section. The at least two bottom end faces 1575 are
arranged in the same cross section, which facilitates sealing
and fixation with the flow channel connecting portion 16.
The sealing of the communication ports 1561 of at least two
second flow channels with the third flow channels 161 can
be realized by sealing and fixing one cross section, which is
more convenient for sealing operation, structure optimiza-
tion and assembly.

[0058] In this embodiment, referring to FIG. 3 to FIG. 5,
the protruding portion 152 has five lugs 157, which are
arranged along a circumferential direction of the body
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portion 151, each lug 157 is provided with an end part 1571,
each end part 1571 is provided with a bottom end face 1575,
the five bottom end faces 1575 are in the same cross section
parallel to a radial cross section of the valve body compo-
nent 15. The flow channel connecting portion 16 can be fixed
to the five bottom end faces 1575 locate at the same cross
section by welding at the same time, which simplifies the
assembly process and reduces the production costs.

[0059] In this embodiment, the five lugs 157 are spaced
apart, and the end parts 1571 thereof are also spaced apart.
Alternatively, in some embodiments, the lugs 157 may be
provided next to each other.

[0060] In this specification, the term “protruding from the
body portion 151 in the radial direction of the valve body
component 15” means that the protruding portion 152 is
provided with a part protruding from the body portion 151
in the radial direction of the valve body component 15,
which is not limited to that the whole protruding portion 152
protrudes from the body portion 151 in the same radial
direction, herein, protruding from the body portion 151 in
the radial direction means that there is a part protruding in
the radial direction relative to the peripheral wall 155 of the
body portion 151.

[0061] The protruding portion 152 is provided with a
connecting portion 158, which is located between adjacent
lugs 157 and connects the outer walls 1572 of the adjacent
lugs 157. The connecting portion 158 can increase the
mechanical strength of the lugs 157, which is helpful to
improve the stability when the valve body component 15
and the flow channel connecting portion 16 are assembled.
[0062] The connecting portion 158 has a bottom end face
1575, the bottom end surface of the connecting portion 158
may be in the same cross section as the bottom end face 1575
of'the lug 157, the connecting portion 158 may be fixed with
the flow channel connecting portion 16 by welding, and
when the bottom end face 1575 of the lug 157 is welded with
the flow channel connecting portion 16, the connecting
portion 158 may also be fixed with the flow channel con-
necting portion 16 by welding, which is helpful to improve
the firmness of the welding between the lugs 157 and the
flow channel connecting portion 16.

[0063] In alongitudinal cross section where the axis of the
body portion 151 is located, the lugs 157 each has a root
portion 1573 and an outer edge portion 1574, the commu-
nication port 1561 of the second flow channel 156 is located
between the root portion 1573 and the outer edge portion
1574.

[0064] In a radial cross section of the body portion 151, a
distance between at least part of the outer edge portion 1574
and the axis of the body portion 151 is greater than a distance
between the corresponding root portion 1573 and the axis of
the body portion 151.

[0065] In this embodiment, the root portion 1573 extends
from the peripheral wall 155 of the valve body component
15 in a direction away from the valve cavity, and the root
portion 1573 extends along the axial direction of the body
portion 151, the end part 1571 of the root portion 1573 forms
part of a wall of the communication port 1561 of the second
flow channel.

[0066] Since the distance between each of at least part of
the outer edge portions 1574 and the axis of the body portion
151 is greater than the distance between the corresponding
root portion 1573 and the axis of the body portion 151, the
Iug 157 can be conveniently connected with the flow chan-
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nel connecting portion 16, and the bottom end faces 1575 of
lugs 157 can be located in the same plane when needed,
which is convenient for the structural design of the flow
channel connecting portion 16. When customers have dif-
ferent needs, a fluid control assembly 11 may be adapted to
flow channel connecting portions 16 with different forms of
connecting ports, to meet the needs of customers, so as to
realize the standardized production of the fluid control
assembly 11, and thereby reducing the cost.

[0067] In this embodiment, the valve body component 15
has a cylindrical structure, and the valve body component is
provided with a first end 153 and a second end 154 in the
axial direction of the valve body component 15; the control
component 14 is located at a side where the first end 153 is
located, and the lugs each 157 protrudes from the second end
154. The flow channel connecting portion 16 is assembled
with the second end 154 of the valve body component 15,
the structure is simple, which facilitates the connection
between the lugs 157 and the flow channel connecting
portion 16, and the connection structure is more compact.

[0068] In this embodiment, the communication port 1618
of each third flow channel 161 faces the valve body com-
ponent 15, the communication port 1618 of each third flow
channel 161 and the communication port 1561 of each
second flow channel are correspondingly arranged, the num-
ber of third flow channels 161 of the flow channel connect-
ing portion 16 is the same as the number of the second flow
channels 156, and the second flow channels 156 and the
third flow channels 161 are in one-to-one correspondence.
The flow channel connecting portion 16 and the valve body
component 15 are fixed by welding, in this way, the second
flow channels 156 of the valve body component 15 can be
adapted to the flow channel connecting portion 16, to be in
communication with external pipeline or channels through
the flow channel connecting portion 16, which facilitates
connection of the structures and is convenient for arrange-
ment and mounting.

[0069] Referring to FIG. 8, the flow channel connecting
portion 16 has a main body portion 167 and fitting portions
168, the main body portion 167 and the fitting portions 168
are of an integral structure, each of the fitting portions 168
protrudes from the main body portion 167 in an integral
manner, the communication port 1618 of the third flow
channel 161 are arranged at the corresponding fitting portion
168, the main body portion 167 is provided with connecting
hole passages 1671 corresponding to the communication
ports 1618 of the third flow channels 161 in number, the flow
channel connecting portion 16 may be integrally formed by
injection molding. The fitting portion 168 is provided with
a welding part 1681, the welding part 1681 surrounds the
communication port 1618 of the third flow channel 161, the
welding parts 1681 of the fitting portions 168 may be
independently provided.

[0070] In another embodiment, the main body portion 167
may be further provided with a welding part, the welding
part of the main body portion 167 is located between the
adjacent fitting portions 168, which is used to improve the
welding firmness.

[0071] The valve core component 12 may have various
kinds of structures, which may be spherical, cylindrical,
irregular-shaped, etc. The valve core component may be
provided with a hole passage inside or may be provided with
a communication groove at a lateral portion thereof, which
is not specifically limited in this specification, all kinds of
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valve core components 12 that have the functions described
in this specification are considered to be covered by this
specification.

[0072] the valve core component 12 is provided with a
hole passage or a groove 121, at least part of the first flow
channel 13 is located in the hole passage or the groove 121;
the valve core component 12 can move relative to the valve
body component 15, under different conditions, the hole
passage or the groove 121 may be in communication with
the corresponding second flow channel 156 in different lugs
157.

[0073] Referring to FIG. 9 to FIG. 14, as another embodi-
ment, the structure of a fluid control device 20 is schemati-
cally shown in the figures.

[0074] The fluid control device 20 includes a fluid control
assembly 11 and a flow channel connecting portion 16, the
fluid control assembly 11 mainly includes a valve core
component 12, a valve body component 15 and a control
component 14. The fluid control assembly 11 is provided
with a valve cavity, the valve body component 15 forms at
least part of a peripheral wall of the valve cavity, at least part
of'the valve core component 12 is located in the valve cavity.
Most of the structures of the valve body component 15, the
valve core component 12 and the control component 14 can
refer to the above specific embodiments, and the same
structures thereof are not described again.

[0075] Referring to FIG. 11 and FIG. 12, at least two lugs
157 may be arranged adjacent to each other; for the conve-
nience of description, two adjacent lugs 157 are defined as
a first lug 157A and a second lug 157B for distinguishing,
and a wall between the two lugs 157 is taken as a boundary
between the two lugs 157. The wall has two wall surfaces,
namely a wall surface “a” and a wall surface “b”, the first lug
157A includes the wall surface “a”, the second lug 157B
includes the wall surface “b”, the end part 1571 of the first
lug 157A and the end part 1571 of the second lug 157B are
also divided by the wall surface “a” and the wall surface “b”.
[0076] In conjunction with FIG. 8 to FIG. 14, the flow
channel connecting portion 16 is integrally formed by injec-
tion molding, the communication port 1618 of each third
flow channel 161 faces the valve body component 15, the
communication port 1618 of each third flow channel 161
and the communication port 1561 of each second flow
channel 156 are correspondingly arranged; the number of
the third flow channels 161 of the flow channel connecting
portion 16 is the same as that of the second flow channels
156, and the second flow channels 156 and the third flow
channels 161 are in one-to-one correspondence.

[0077] In this embodiment, a communication port in com-
munication with the first flow channel 13 and the second
flow channel of the first lug 157A is defined as a first
communication port 1562, and a communication port in
communication with the first flow channel 13 and the second
flow channel of the second lug 157B is defined as a second
communication port 1563. The first communication port
1562 and the second communication port 1563 do not
located at a same radial cross section of the valve body
component 15, the radial cross section is a section formed by
cutting the valve body component 15 in a direction perpen-
dicular to the axial direction of the valve body component
15. Referring to FIG. 9, FIG. 11 and FIG. 12, the first
communication port 1562 and the second communication
port 1563 are staggered along the axial direction of the valve
body component 15. In this way, the second flow channel
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156 of the first lug 157A and the second flow channel 156
of the second lug 157B may have different unblocking flow
paths, and the second flow channel 156 of the first lug 157A
and the second flow channel 156 of the second lug 157B can
be reasonably arranged on the valve body component 15.

[0078] In this embodiment, the fluid control assembly 11
is provided with ten lugs 157, the flow channel connecting
portion 16 is provided with ten third flow channels 161, the
second flow channel 156 of each lug 157 is in communica-
tion with the corresponding third flow channel 161. Some of
the lugs 157 are adjacent to each other, and some of the lugs
157 are spaced apart. Of course, in other embodiments, the
lugs 157 may be all adjacent or all spaced apart, or the
number of adjacent lugs 157 is different from that of the
present embodiment.

[0079] In some embodiments, as shown in FIG. 13 and
FIG. 14, the flow channel connecting portion 16 includes a
first sub-portion 163 and a second sub-portion 164, the first
sub-portion 163 is integrated with the body portion 151 and
extends from the body portion 151 in a direction away from
the valve cavity. The first sub-portion 163 is provided with
a first groove 1631, a wall portion corresponding to the first
groove 1631 is fixed to the second sub-portion 164 by
welding, to form the third flow channel 161. The flow
channel connecting portion 16 is designed to include the first
sub-portion 163 and the second sub-portion 164, which is
beneficial to the flow channel processing of the flow channel
connecting portion 16 and facilitates the injection molding.

[0080] As shown in FIG. 14, in this embodiment, the
second sub-portion 164 is provided with a second groove
1641, and the second groove 1641 is arranged to be corre-
sponding to the first groove 1631, a wall portion correspond-
ing to the second groove 1641 is fixed to the wall portion
corresponding to the first groove 1631 by welding. In other
embodiments, the first sub-portion 163 may extend from the
lug 157 in an integral manner. In other embodiments, the
second sub-portion 164 may be a flat plate structure without
a second groove 1641, the second sub-portion 164 seals the
first groove 1631, and is fixed with the wall portion corre-
sponding to the first groove 1631 by welding.

[0081] In other embodiments, the first sub-portion 163
may not be provided with a first groove 1631, the second
sub-portion 164 is provided with a second groove 1641, the
first sub-portion 163 seals the second groove 1641, and is
fixed with the wall portion corresponding to the second
groove 1641 by welding. Alternatively, the first sub-portion
163 is provided with the communication port 1618 of the
third flow channel 161, the communication ports 1618 of the
third flow channels 161 and the communication ports 1561
of the second flow channels 156 are correspondingly
arranged, and the first sub-portion 163 is fixed to the valve
body component 15 by welding.

[0082] The valve body component 15 has a cylindrical
structure, the valve body component 15 has a first end 153
and a second end 154 in the axial direction of the valve body
component 15, the fluid control assembly 11 is provided
with a control component 14, the control component 14 is
located at a side where the first end 153 is located, the lug
157 protrudes from the second end 154, the first sub-portion
163 is located at the second end 154, the second sub-portion
164 and the first sub-portion 163 are assembled at the second
end 154 of the valve body component 15, thus the structure
is simple, which facilitates the connection between the lugs
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157 and the flow channel connecting portion 16, and the
connection structure is more compact.

[0083] It should be noted that the shape of the flow
channels of the flow channel connecting portion 16 may be
designed in various type, and this embodiment is only taken
as an example.

[0084] Referring to FIG. 15 and FIG. 16, which are
schematic views showing the structure of another fluid
control device 30. The fluid control device 30 includes a
fluid control assembly 11 and a flow channel connecting
portion 16, the fluid control assembly 11 mainly includes a
valve core component 12, a valve body component 15 and
a control component 14. Most of the structures of the valve
body component 15, the valve core component 12 and the
control component 14 are the same as or similar to those of
the fluid control device 10, which are not described again.
The difference is at least that the structure of the flow
channel connecting portion 16 is different from the structure
of the fluid control device 10 shown in FIG. 1 to FIG. 8.

[0085] The flow channel connecting portion 16 is inte-
grally formed by injection molding, the body portion 151
and the protruding portion 152 are integrally formed by
injection molding, and the flow channel connecting portion
16 and the protruding portion 152 are fixed by welding.

[0086] In alongitudinal cross section where the axis of the
body portion 151 is located, the lug 157 is provided with a
root portion 1573 and an outer edge portion 1574, the
communication port 1561 of the second flow channel is
located between the root portion 1573 and the outer edge
portion 1574; that is, the root portion 1573 and the outer
edge portion 1574 are part of the wall corresponding to the
communication port 1561 of the second flow channel.

[0087] In a radial cross section of the body portion 151, a
distance 1.2 between at least part of the outer edge portion
1574 and the axis Z of the body portion 151 is greater than
a distance .1 between the corresponding root portion 1573
and the axis Z of the body portion 151.

[0088] The root portion 1573 extends from the peripheral
wall 155 of the valve body component 15, and the root
portion 1573 extends along the axial direction of the body
portion 151, the end part 1571 of the root portion 1573 forms
a part of a wall of the communication port 1561 of the
second flow channel. The distance between at least part of
the outer edge portion 1574 and the axis of the body portion
151 is greater than the distance between the root portion
1573 and the axis of the body portion 151, which facilitates
connection between the lugs 157 and the flow channel
connecting portion 16, and the bottom end faces 1575 of the
lugs 157 can be located in the same plane when needed,
which is convenient for the structural design of the flow
channel connecting portion 16. When customers have dif-
ferent needs, a fluid control assembly 11 may be adapted to
flow channel connecting portions 16 with different forms of
connecting ports, to meet the needs of customers, so as to
realize the standardized production of the fluid control
assembly 11, and thereby reducing the cost.

[0089] In this embodiment, the communication port 1618
of each of third flow channels 161 faces the valve body
component 15, at least one of the third flow channels 161 of
the flow channel connecting portion 16 has a third flow
channel first portion 1611 and a third flow channel second
portion 1612, the third flow channel first portion 1611 and
the third flow channel second portion 1612 are indepen-
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dently arranged at the flow channel connecting portion 16,
and are in communication with the same second flow
channel 156.

[0090] In this embodiment, the fluid control assembly 11
has five lugs 157, each lug 157 is provided with the second
flow channel 156. The flow channel connecting portion 16 is
provided with five flow guide portions 162, and the flow
guide portions 162 and the lugs 157 are correspondingly
arranged. Each flow guide portion 162 has the third flow
channel first portion 1611 and the third flow channel second
portion 1612 which are independently arranged, the fluid
can flow independently in the third flow channel first portion
1611 and the third flow channel second portion 1612. In this
way, the second flow channel 156 of each lug 157 can form
two sub-flow channels through adapting by the flow channel
connecting portion 16, and in the case that the fluid control
assembly 11 is provided with five flow channels, the five
flow channels form ten flow channels through adapting by
the flow channel connecting portion 16, which is suitable for
the system that needs ten connecting ports for flow channel
switching in the vehicle thermal management system.
[0091] In other embodiments, referring to FIG. 17, which
is a schematic view showing the structure of a flow channel
connecting portion 16. It is not necessary that every tflow
guide portion has the third flow channel first portion 1611
and the third flow channel second portion 1612, instead, it is
feasible that one or two or three or four of the flow guide
portions have the above two parts of the third flow channel,
hence, the fluid control assembly 11 according to this
embodiment may be used in the cases that the vehicle
management system has 5, 6, 7, 8, 9 or 10 connecting ports.
[0092] In other embodiments, in a case that the connecting
ports are less than 5, the second flow channels 156 of two of
the lugs 157 of the valve body component 15 can be
arranged for flow mixings on the flow channel connecting
portion 16; that is, the flow channel connecting portion 16
can also realize the channel switching requirements of the
case that there’re 4 connecting ports. The above number of
connecting ports is only exemplary, and can be adjusted
according to the actual situation.

[0093] In other embodiments, reference is made to FIG.
20, which is a schematic view showing the structure of
another flow channel connecting portion 16.

[0094] The communication ports 1618 of the third flow
channels 161 of the flow channel connecting portion 16 and
the communication ports 1561 of the second flow channels
are correspondingly arranged. The third flow channel 161 is
provided with a trunk section 1613, a first branch section
1614, a second branch section 1615 and a third branch
section 1617, the communication port 1618 of the third flow
channel 161 is located at the trunk section 1613, the first
branch section 1614, the second branch section 1615, and
the third branch section 1617 are respectively connected
with the trunk section 1613. In this way, the fluid from a
certain second flow channel 156 of the lug 157 enters the
third flow channel 161, the fluid from the trunk section 1613
is distributed to the first branch section 1614, the second
branch section 1615 and the third branch section 1617,
which can meet different system requirements.

[0095] Referring to FIG. 18, FIG. 194 and FIG. 194, as an
embodiment, a schematic structural view of a fluid control
device 40 is shown.

[0096] The fluid control device 40 shown in FIG. 18 is
generally similar to the fluid control device shown in FIG.
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16. At least the differences lie in the structure of the valve
body component and the structure of the flow channel
connecting portion 16. In this embodiment, a peripheral wall
portion of the lug 157 of the valve body component 15 is
spaced apart from the outer peripheral wall of the body
portion 151; and along an extension direction of the lug 157,
as shown in FIG. 18, the lug 157 extends along a curve,
along a direction perpendicular to a flowing direction of the
fluid, a cross section of the lug 157 is circular-shaped, which
can reduce the flow resistance of the fluid flowing in the lug
157. In this case, the lug 157 and the body portion 151 may
be fixed by welding and sealingly arranged. The flow
channel connecting portion 16 is provided with a main body
portion 167 and a fitting portion 168 protruding from the
main body portion 167; the fitting portion 168 is provided
with a welding part 1681, the welding part 1681 is welded
with the lug 157. In this embodiment, the valve body
component 15 has a cylindrical structure, the valve body
component 15 is provided with a first end 153 and a second
end 154 in the axial direction of the valve body component
15, the fluid control assembly 11 is provided with a control
component 14, the control component 14 is located at a side
where the first end 153 is located, the lugs 157 protrude
between the first end 153 and the second end 154.

[0097] An axial direction of the body portion 151 is taken
as an axial direction of the valve body component 15, the
protruding portion 152 protrudes from the body portion 151
along a radial direction of the valve body component 15,
each lug 157 has an end part 1571, the end part 1571 faces
the flow channel connecting portion 16, the communication
port 1561 of the second flow channel is arranged at the end
part 1571, the end part 1571 has a bottom end face 1575, in
a radial cross section parallel to the valve body component
15, at least two of the bottom end faces 1575 are located in
the same cross section. At least two bottom end faces 1575
are arranged in the same section, which facilitates sealing
and fixing of the bottom end faces with the flow channel
connecting portion 16. The sealing of the communication
ports 1561 of at least two second flow channels can be
realized by sealing and fixing one cross section, which is
more convenient for sealing operation, structure optimiza-
tion and assembly.

[0098] In alongitudinal cross section where the axis of the
body portion 151 is located, the lug 157 has a root portion
1573 and an outer edge portion 1574, the communication
port 1561 of the second flow channel is located between the
root portion 1573 and the outer edge portion 1574 In a radial
cross section of the body portion 151, a distance between at
least part of the outer edge portion 1574 and the axis of the
body portion 151 is greater than a distance between the
corresponding root portion 1573 and the axis of the body
portion 151.

[0099] Referring to FIG. 21, which is a view showing the
structure of a fluid control device 50, an axial direction of the
body portion 151 is taken as an axial direction of the valve
body component 15, the lug 157 protrudes from the body
portion 151 along a radial direction of the valve body
component 15, each lug 157 has an end part 1571, the end
part 1571 faces the flow channel connecting portion 16, the
communication port 1561 of the second flow channel is
arranged at the end part 1571s, the end part 1571 has a
bottom end face 1575, in a cross section having an included
angle of 0-90 degrees with respect to the axial direction of
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the valve body component 15, at least two of the bottom end
faces 1575 are located in the same cross section.

[0100] In other embodiments, the root portion 1573
extends from the peripheral wall 155 of the valve body
component 15, and the root portion 1573 extends along the
axial direction of the body portion 151, the end part 1571 of
the root portion 1573 forms a part of a wall of the commu-
nication port 1561 of the second flow channel.

[0101] The root portion 1573 extends from the peripheral
wall 155 of the valve body component 15, the root portion
1573 extends in a direction having an included angle “a”
with respect to the axis of the body portion 151, the included
angle “a” between the root portion and the axis of the body
portion 151 is (0, 90], that is, 0<a=<90 degrees. In some
embodiments, the included angle “a” between the root
portion and the axis of the body portion 151 is 90 degrees.
The root portion 1573 extends along a radial direction of the
body portion 151, an end part of the root portion 1573 forms
a part of a wall of the communication port 1561 of the
second flow channel 156; in this case, the axial height of the
fluid control device can be reduced.

[0102] In this specification, in a case where the lug 157 is
of a non-linear structure, along an axial direction of the
valve body component 15, the connection position between
the root portion 1573 and the peripheral wall 155 of the
valve body component 15 is defined as a first point, an end
of'the root portion 1573 farthest from the peripheral wall 155
of the valve body component is defined as a second point, a
connecting line is provided between the first point and the
second point, and an angle between the connecting line
connecting the first point and the second point and the axis
of'the body portion 151 is defined as the included angle “a”.
In case that the included angle “a” is 90 degrees, the plane
where the bottom end face 1575 of the lug 157 is located is
parallel to the axial direction of the valve body component
15, in this case, the connection manner between the pro-
truding portion 152 and the flow channel connecting portion
16 may refer to the connection manner of any of the above
embodiments; for example, the protruding portion 152 may
be fixed with the flow channel connecting portion 16 by
welding, or in a case that the flow channel connecting
portion 16 is provided with a sub-portion, the sub-portion
and the protruding portion 152 are welded or formed into an
integral structure.

[0103] Referring to FIG. 22 to FIG. 25, the structure of
another fluid control device 60 is shown. The fluid control
device 60 includes a fluid control assembly 11 and a flow
channel connecting portion 16, the fluid control assembly 11
mainly includes a valve core component 12, a valve body
component 15 and a control component 14. Most of the
structures of the fluid control device 60 may refer to the fluid
control device 10.

[0104] The valve body component 15 has a cylindrical
structure, the valve body component 15 is provided with a
first end 153 and a second end 154 in the axial direction of
the valve body component 15, the fluid control assembly 11
is provided with the control component 14, the control
component 14 is located at a side where the first end 153 is
located, and the lugs 157 protrude between the first end 153
and the second end 154.

[0105] As shown in FIG. 24a and FIG. 2454, the commu-
nication ports 1561 of the second flow channels 156 are
located in a radial cross section between the first end 153 and
the second end 154, where the radial cross section is a cross
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section obtained by cutting the lug 157 in a direction
perpendicular to the axis of the valve body component 15.
In a longitudinal section where the axis of the body portion
151 is located, the lug 157 is provided with a root portion
1573 and an outer edge portion 1574, the communication
port 1561 of the second flow channel is located between the
root portion 1573 and the outer edge portion 1574; in a radial
cross section of the body portion 151, a distance between at
least part of the outer edge portion 1574 and the axis of the
body portion 151 is greater than a distance between the
corresponding root portion 1573 and the axis of the body
portion 151.

[0106] In this embodiment, the root portion 1573 extends
from the peripheral wall 155 of the valve body component
15 in a direction away from the valve cavity, and the root
portion 1573 extends along an axial direction of the body
portion 151, the end part 1571 of the root portion 1573 forms
a part of a wall of the communication port 1561 of the
second flow channel.

[0107] The flow channel connecting portion 16 is provided
with a notch 165, and part of the valve body component 15
is located in the notch 165. In this way, the flow channel
connecting portion 16 may protrude on a peripheral side of
the valve body component 15, so that an overall height of the
fluid control device is relatively small. The communication
port 1561 of the second flow channel of the valve body
component 15 can be in communication with the third flow
channel 161 of the flow channel connecting portion 16, the
flow channel connecting portion 16 is in communication
with the external pipelines or channels, which is convenient
for the flow path arrangement, and the overall structure is
compact.

[0108] An axial direction of the body portion 151 is taken
as an axial direction of the valve body component 15, the
protruding portion 152 protrudes from the body portion 151
along a radial direction of the valve body component 15,
each lug 157 is provided with an end part 1571, the end part
1571 faces the flow channel connecting portion 16, the
communication port 1561 of the second flow channel is
arranged at the end part 1571, the end part 1571 has a bottom
end face 1575, in a radial cross section parallel to the valve
body component 15, at least two of the bottom end faces
1575 are located in the same cross section.

[0109] The flow channel connecting portion 16 is provided
with flow guide portions 162, and the flow guide portions
162 correspond to the lugs 157. Each of the flow guide
portions 162 has a groove 1621 and a top end surface 1622,
the groove 1621 forms at least part of the third flow channel
161, the groove 1621 is in communication with the com-
munication port 1561 of the second flow channel, the top
end surface 1622 and the corresponding bottom end surface
1575 are fixed by welding, and the welding position between
the top end face 1622 and the bottom end face 1575 is
located at the radial cross sectional of the body portion 151.
[0110] The structure of valve core component 12 is briefly
shown in FIG. 24, the valve core component 12 can rotate
in the valve body component 15, to change communication
relationships between the first flow channel 13 and the
second flow channels 156, thereby realizing flow channel
switching.

[0111] In this embodiment, four lugs 157 protrude from
the valve body component 15, the flow channel connecting
portion 16 is integrally formed by injection molding, the
communication ports 1618 of the third flow channels 161
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face the valve body component 15, the communication ports
1618 of the third flow channels 161 are arranged to be
corresponding to the communication ports 1561 of the
second flow channels respectively, the number of the third
flow channels 161 the flow channel connecting portion 16 is
the same as the number of the second flow channels 156, the
second flow channels 156 and the third flow channels 161
are in one-to-one correspondence. In this way, the fluid
control device can realize the flow channel switching among
channels of four connecting ports.

[0112] In other embodiments, the fluid control device can
also realize flow channel switching of other number of
connecting ports; for example, referring to FIG. 26 to FIG.
29, FIG. 26 shows the structure of a fluid control device 70,
the structure of the fluid control device 70 is generally
similar to that of the fluid control device 60; in this embodi-
ment, five lugs 157 protrude from the valve body component
15, the communication ports 1618 of the third flow channels
161 are arranged to be corresponding to the communication
ports 1561 of the second flow channels respectively, the
number of the third flow channels 161 of the flow channel
connecting portion 16 is the same as the number of the
second flow channels 156, the second flow channels 156 and
the third flow channels 161 are in one-to-one correspon-
dence. In this way, the fluid control device can realize the
flow channel switching among channels of five connecting
ports.

[0113] The valve body component 15 has a cylindrical
structure, the valve body component 15 is provided with a
first end 153 and a second end 154 in the axial direction of
the valve body component 15, the fluid control assembly 11
is provided with a control component 14, the control com-
ponent 14 is located at a side where the first end 153 is
located, and the lugs 157 protrudes between the first end 153
and the second end 154.

[0114] The communication ports 1561 of the second flow
channels are located in a radial cross section between the
first end 153 and the second end 154. In a longitudinal
section where the axis of the body portion 151 is located,
each of the lugs 157 is provided with a root portion 1573 and
an outer edge portion 1574, the communication port 1561 of
the second flow channel is located between the root portion
1573 and the outer edge portion 1574; in a radial cross
section of the body portion 151, a distance between at least
part of the outer edge portion 1574 and the axis of the body
portion 151 is greater than a distance between the corre-
sponding root portion 1573 and the axis of the body portion
151.

[0115] In this embodiment, the root portion 1573 extends
from the peripheral wall 155 of the valve body component
15, and the root portion 1573 extends along an axial direc-
tion of the body portion 151, the end part 1571 of the root
portion 1573 forms a part of a wall of the communication
port 1561 of the second flow channel.

[0116] The flow channel connecting portion 16 is provided
with a notch 165, and part of the valve body component 15
is located in the notch 165. In this way, the flow channel
connecting portion 16 can protrude on a peripheral side of
the valve body component 15, so that an overall height of the
fluid control device is relatively small. The communication
port 1561 of the second flow channel of the valve body
component 15 can be in communication with the third flow
channel 161 of the flow channel connecting portion 16, and
the flow channel connecting portion 16 is in communication
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with the external pipelines or channels, which is convenient
for the flow path arrangement, and the overall structure is
compact.

[0117] An axial direction of the body portion 151 is taken
as an axial direction of the valve body component 15, the
protruding portion 152 protrudes from the body portion 151
along a radial direction of the valve body component 15,
each of the lugs 157 is provided with an end part 1571, the
end part 1571 faces the flow channel connecting portion 16,
the communication port 1561 of the second flow channel is
arranged at the end part 1571, the end part 1571 has a bottom
end face 1575, in a radial cross section parallel to the valve
body component 15, at least two of the bottom end faces
1575 are located in the same cross section.

[0118] The flow channel connecting portion 16 is provided
with flow guide portions 162, the flow guide portions 162
correspond to the lugs 157, each of the flow guide portions
162 has a groove 1621 and a top end surface 1622, the
groove 1621 is in communication with the communication
port 1561 of the second flow channel, the top end surface
1622 is fixed to the corresponding bottom end surface 1575
by welding, and the welding position between the top end
face 1622 and the bottom end face 1575 is located at the
radial cross section of the body portion 151.

[0119] Referring to FIG. 30 to FIG. 32, which schemati-
cally show the structure of a fluid control device 80, where
the fluid control device 80 includes a fluid control assembly
11 and a flow channel connecting portion 16, the fluid
control assembly 11 mainly includes a valve core component
12, a valve body component 15 and a control component 14.
Most of the structure of the fluid control device 80 can refer
to the fluid control device 60, and the similar features are not
described again.

[0120] The valve body component 15 has a cylindrical
structure, the valve body component 15 is provided with a
first end 153 and a second end 154 in the axial direction of
the valve body component 15, the fluid control assembly 11
is provided with a control component 14, the control com-
ponent 14 is located at a side where the first end 153 is
located, and the lugs 157 protrude between the first end 153
and the second end 154.

[0121] The communication ports 1561 of the second flow
channels are located in a radial cross section between the
first end 153 and the second end 154. The protruding portion
152 has four lugs 157, each lug 157 is provided with the
corresponding communication port 1561 of the second flow
channel. The flow channel connecting portion 16 is provided
with flow guide portions 162, the flow guide portions 162
are arranged to match the lugs 157. Each of the flow guide
portions 162 is provided with a groove 1621 and a top end
surface 1622, the groove 1621 is in communication with the
communication port 1561 of the second flow channel, the
top end surface 1622 is fixed to the corresponding bottom
end surface 1575 by welding, and the welding position
between the top end face 1622 and the bottom end face 1575
is located at a radial cross section of the body portion 151.
[0122] The communication ports 1618 of the third flow
channels 161 of the flow channel connecting portion 16 and
the communication ports 1561 of the second flow channels
are correspondingly arranged. In some embodiments, the
third flow channel 161 is provided with a trunk section 1613
and at least one branch section, the communication port
1618 of the third flow channel 161 is located at the trunk
section 1613, the at least one branch section is in commu-
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nication with the trunk section 1613 independently. Exem-
plarily, the third flow channel 161 is provided with a trunk
section 1613, a first branch section 1614, a second branch
section 1615 and a third branch section 1617, the commu-
nication port of the third flow channel 161 is located at the
trunk section 1613, the first branch section 1614, the second
branch section 1615, and the third branch section 1617 are
respectively connected with the trunk section 1613. In this
way, three connecting ports can be formed based on one
second flow channel 156 via the adapting of the flow channel
connecting portion 16, which can meet different application
requirements, and facilitates standardization of the fluid
control assembly 11.

[0123] In other embodiments, an axial direction of the
body portion 151 is taken as an axial direction of the valve
body component 15, the lugs 157 protrude from the body
portion 151 along a radial direction of the valve body
component 15, each of the lugs 157 has an end part 1571, the
end part 1571 faces the flow channel connecting portion 16,
the communication port 1561 of the second flow channel is
arranged at the end part 1571, the end part 1571 has a bottom
end face 1575, in a cross section parallel to the axial
direction of the valve body component 15, at least two of the
bottom end faces 1575 are located in the same cross section.

[0124] Referring to FIG. 33 to FIG. 34, which show the
structure of a fluid control device 90, and the structure of the
fluid control device 90 is generally similar to that of the fluid
control device 10. The fluid control device 90 includes a
fluid control assembly 11 and a flow channel connecting
portion 16, the fluid control assembly 11 mainly includes a
valve core component 12, a valve body component 15 and
a control component 14. The fluid control assembly 11 is
provided with a valve cavity, most of the valve core com-
ponent 12 is located in the valve cavity. Most of the
structures of the valve body component 15, the valve core
component 12 and the control component 14 can refer to the
above specific embodiments.

[0125] The flow channel connecting portion 16 has a first
sub-portion 163 and a second sub-portion 164, the first
sub-portion 163 and the second sub-portion 164 are fixed by
welding, the communication ports 1618 of the third flow
channels 161 are arranged at the first sub-portion 163, the
communication ports of the third flow channels 161 and the
communication ports 1561 of the second flow channels are
correspondingly arranged, the first sub-portion 163 is fixed
to the valve body component 15 by welding. The valve body
component 15, the first sub-portion 163 and the second
sub-portion 164 are all formed by injection molding, and the
flow channel connecting portion 16 is designed to have two
parts namely the first sub-portion 163 and the second
sub-portion 164, which facilitates the molding of the internal
structures of the first sub-portion 163 and the second sub-
portion 164, thereby simplifying the processing. In a case
that the structure of the flow channel connecting portion 16
is very complex, it can be formed by processing sub-
portions, and then the sealing of the flow channel is realized
by welding, which is convenient for processing and has
strong adaptability.

[0126] It should be noted that the above embodiments are
only used to illustrate the present application rather than
limit the technical solutions described in the present appli-
cation, for example, the directional definition such as
“front”, “rear”, “left”, “right”, “up” and “down”. Although
the present application is described in detail in this specifi-
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cation with reference to the above embodiments, those of
ordinary skill in the art should understand that those skilled
in the art may still make combination, modification or
equivalent replacement to the present application, and all
technical solutions and improvements thereof that do not
depart from the spirit and scope of the present application
shall be covered within the scope of the claims of the present
application.

1. A fluid control assembly, comprising a valve body
component and a valve core component, the fluid control
assembly being provided with a valve cavity, at least part of
the valve core component being located in the valve cavity;
wherein

the valve body component is provided with a body portion

and a protruding portion, the body portion forms at
least part of a wall portion of the valve cavity, the
protruding portion protrudes from a peripheral wall of
the body portion; the fluid control assembly is provided
with a first flow channel, at least part of the first flow
channel is located in the valve core component, the
protruding portion is provided with two or more second
flow channels, and the second flow channels are
allowed to be in communication with the first flow
channel; and wherein

the protruding portion is provided with two or more lugs,

at least part of the lugs have the second flow channel,
communication ports of at least part of the second flow
channels face a same direction.

2. The fluid control assembly according to claim 1,
wherein on a longitudinal cross section where an axis of the
body portion is located, the lugs each has a root portion and
an outer edge portion, the communication port of the second
flow channel is located between the root portion and the
outer edge portion; and

in a radial cross section of the body portion, a distance

between at least part of the outer edge portion and the
axis of the body portion is greater than a distance
between the corresponding root portion and the axis of
the body portion.

3. The fluid control assembly according to claim 2,
wherein the root portion extends from the peripheral wall of
the valve body component, an end part of the root portion
forms part of a wall of the communication port of the second
flow channel; and

at least part of the root portion extends along the periph-

eral wall of the body portion, or the root portion
extends in a direction having an included angle “a”
with respect to the axis of the body portion, wherein the
included angle “a” between the root portion and the
axis of the body portion is (0, 90].

4. The fluid control assembly according to claim 1,
wherein the valve body component has a cylindrical struc-
ture, and the valve body component is provided with a first
end and a second end in an axial direction of the valve body
component; and

the fluid control assembly is provided with a control

component, the control component is located at a side
where the first end is located, and each of the lugs
protrudes from the second end; or, the control compo-
nent is located at a side of the first end, the lugs
protrude between the first end and the second end.

5. The fluid control assembly according to claim 1,
wherein the valve core component is provided with a hole
passage or a groove, at least part of the first flow channel is



US 2024/0084902 Al

located in the hole passage or the groove; the valve core
component is configured to move relative to the valve body
component, wherein under different conditions, the hole
passage or the groove is in communication with the corre-
sponding second flow channel in different lugs.

6. A fluid control device, comprising the fluid control
assembly according to claim 1, and further comprising a
flow channel connecting portion, wherein the flow channel
connecting portion is provided with two or more third flow
channels, the communication ports of the at least part of the
second flow channels of the lugs face the same direction,
that is, facing toward the flow channel connecting portion;
the second flow channel is in communication with the
corresponding third flow channel, the second flow channel
and the third flow channel which are in communication with
each other are arranged in a sealed manner.

7. The fluid control device according to claim 6, wherein
the flow channel connecting portion is integrally formed by
injection molding, the body portion and the protruding
portion are integrally formed by injection molding, the flow
channel connecting portion and the protruding portion are
fixed by welding and sealed.

8. The fluid control device according to claim 6, wherein
the flow channel connecting portion comprises a first sub-
portion and a second sub-portion, the first sub-portion is
extended from the lug in an integral manner, the first
sub-portion is provided with a first groove, a wall portion
corresponding to the first groove is fixed to the second
sub-portion by welding; or

the flow channel connecting portion comprises a first

sub-portion and a second sub-portion, the first sub-
portion and the second sub-portion are fixed by weld-
ing, the first sub-portion has a communication port of
the third flow channel, the communication port of the
third flow channel and the communication port of the
second flow channel are correspondingly arranged, and
the first sub-portion and the valve body component are
fixed by welding.

9. The fluid control device according to claim 6, wherein
an axial direction of the body portion is taken as an axial
direction of the valve body component, at least part of the
protruding portion protrudes from the body portion along a
radial direction of the valve body component, each of the
lugs has an end part, the end part faces the flow channel
connecting portion, and the communication port of the
second flow channel is arranged in the end part; the end part
has a bottom end face, in a cross section parallel to the radial
direction of the valve body component, at least two of the
bottom end faces are located in the same cross section; and

at least part of the second flow channel of the lug extends

along the axial direction of the valve body component.

10. The fluid control device according to claim 6, wherein
an axial direction of the body portion is taken as an axial
direction of the valve body component, at least part of each
of the lugs protrudes from the body portion along a radial
direction of the valve body component, each of the lugs has
an end part, the end part faces the flow channel connecting
portion, and the communication port of the second flow
channel is arranged in the end part; the end part has a bottom
end face, in a cross section parallel to the axial direction of
the valve body component, at least two of the bottom end
faces are located in the same cross section; and

the second flow channel of the lug extends along the radial

direction of the valve body component.
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11. The fluid control device according to claim 6, wherein
an axial direction of the body portion is taken as an axial
direction of the valve body component, at least part of each
of the lugs protrudes from the body portion along a radial
direction of the valve body component; wherein

each of the lugs has an end part, the end part faces the flow

channel connecting portion, and the communication
port of the second flow channel is arranged in the end
part; the end part has a bottom end face, in a cross
section of 0-90 degrees with respect to the axial direc-
tion of the valve body component, at least two of the
bottom end faces are located in the same cross section.

12. The fluid control device according to claim 6, wherein
the protruding portion is provided with a connecting portion,
at least part of the connecting portion is located between the
corresponding lugs and connected with outer walls of the
corresponding lugs; wherein the connecting portion and the
flow channel connecting portion are fixed by welding.

13. The fluid control device according to claim 6, wherein
each of the third flow channels has a communication port
facing the valve body component, the communication ports
of the third flow channels and the communication ports of
the second flow channels are arranged in one-to-one corre-
spondence; the number of the third flow channels of the flow
channel connecting portion is the same as the number of the
second flow channels, and the second flow channels and the
third flow channels are in one-to-one correspondence; or,

each of the third flow channels has a communication port

facing the valve body component, at least one of the
third channels of the flow channel connecting portion
has a third flow channel first portion and a third flow
channel second portion, the third flow channel first
portion and the third flow channel second portion are
independently arranged at the flow channel connecting
portion, and are in communication with the same
second flow channel.

14. The fluid control device according to claim 6, wherein
each of the third flow channels of the flow channel connect-
ing portion has a communication port corresponding to the
communication port of the corresponding second flow chan-
nel, the third flow channel has a trunk section and at least
one branch section, the communication port of the third flow
channel is located in the trunk section, and the branch
section is connected with the trunk section separately.

15. The fluid control device according to claim 6, wherein
the flow channel connecting portion has a first sub-portion
and a second sub-portion, the first sub-portion and the
second sub-portion are fixed by welding, communication
ports of the third flow channels are arranged at the first
sub-portion, the communication ports of the third flow
channels and the communication ports of the second flow
channels are correspondingly arranged, and the first sub-
portion and the valve body component are fixed by welding;
o,

the flow channel connecting portion has a first sub-portion

and a second sub-portion, the first sub-portion extends
from the lugs or the body portion in an integral manner,
the first sub-portion is provided with a groove, a wall
portion corresponding to the groove is fixed to the
second sub-portion by welding.

16. A fluid control device, comprising the fluid control
assembly according to claim 2, and further comprising a
flow channel connecting portion, wherein the flow channel
connecting portion is provided with two or more third flow
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channels, the communication ports of the at least part of the
second flow channels of the lugs face the same direction,
that is, facing toward the flow channel connecting portion;
the second flow channel is in communication with the
corresponding third flow channel, the second flow channel
and the third flow channel which are in communication with
each other are arranged in a sealed manner.

17. A fluid control device, comprising the fluid control
assembly according to claim 3, and further comprising a
flow channel connecting portion, wherein the flow channel
connecting portion is provided with two or more third flow
channels, the communication ports of the at least part of the
second flow channels of the lugs face the same direction,
that is, facing toward the flow channel connecting portion;
the second flow channel is in communication with the
corresponding third flow channel, the second flow channel
and the third flow channel which are in communication with
each other are arranged in a sealed manner.
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