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(54) CONNECTION APPARATUS AND INTEGRATED ASSEMBLY

(57) A connection apparatus and an integrated as-
sembly. The connection apparatus comprises a base
portion (10) and a flow channel portion (20) which are
limited and/or fixedly provided. The connection appara-
tus comprises a plurality of element connection portions
and a plurality of external interfaces that can be used for
connecting to a system; the base portion (10) comprises
at least two accommodating portions; the flow channel
portion (20) comprises at least two modules and a con-
nection member (51); the modules are partially located
in the accommodating portions; the base portion (10) is
provided with a limiting structure that limits the movement
of the modules; the base portion (10) is provided with a
notch portion at least between two adjacent accommo-
dating portions; the connection apparatus is provided
with the connection member (51) that connects at least
one group of two adjacent modules; and the connection
member (51) is partially located at the notch portion. In
this way, components are relatively convenient to proc-
ess and are then combined, and thus facilitate assembly
and use of a system.
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Description

[0001] This application claims the priority of the Chi-
nese Patent Application No. 202110482766.8, titled
"CONNECTION APPARATUS AND INTEGRATED AS-
SEMBLY", filed on April 30, 2021 with the China National
Intellectual Property Administration, which is incorporat-
ed herein by reference in its entirety.

FIELD

[0002] The present application relates to the technical
field of a thermal management system for vehicle, and
in particular to a connection apparatus and an integrated
assembly formed by combining the connection appara-
tus.

BACKGROUND

[0003] The vehicle thermal management system in-
cludes a number of components. For example, the ther-
mal management system generally includes a heat ex-
change assembly such as an intermediate heat exchang-
er and a plate heat exchanger, a throttling element, a
fluid assembly such as a vapor-liquid separator or a liquid
reservoir, and a control valve. These components are
connected by pipelines and are fixedly arranged in the
system. Since there are a large number of components
in the system, the pipeline connection of the system is
relatively complicated.

SUMMARY

[0004] In order to provide a connection apparatus with
relatively simple and convenient connection in system
connection, the following technical solution is provided
according to the present application.
[0005] A connection apparatus includes a base portion
and a flow passage portion which are limited and/or fix-
edly arranged. The connection apparatus includes mul-
tiple element connection portions and multiple external
interfaces used for connection with a system. The base
portion includes accommodating portions, and the flow
passage portion includes at least three modules and a
connection part. Each of the modules is partially located
in the corresponding accommodating portion, and the
base portion is provided with a limiting structure that limits
a movement of the modules.
[0006] The base portion is provided with a notch por-
tion, which is at least arranged between two adjacent
accommodating portions, and the two adjacent accom-
modating portions are provided with the modules respec-
tively. The connection apparatus includes at least one
connection part, which connects the respective module
arranged in the two adjacent accommodating portions
and is partially located in the notch portion.
[0007] Herein, a limiting arrangement between the
connection part and the base portion includes a case that

the base portion is provided with a convex structure and
the connection part is provided with a concave structure,
where the convex structure is limited and fitted with the
concave structure, and also includes a case that the base
portion is provided with a concave structure and the con-
nection part is provided with a convex structure, where
the concave structure is fitted and limited with the con-
cave structure.
[0008] The base portion may have a limit-fitting portion,
the connection part has a limiting portion, and the con-
nection part and the base portion are limitedly arranged.
The connection apparatus includes more than three mod-
ules, and the base portion includes a frame and a pro-
trusion portion, where the frame is arranged at a relative
outer side of the base portion, and the protrusion portion
is arranged at a relative inner side of the frame of the
base portion. The base portion includes accommodating
portions in accordance with the number of the modules,
and part of the protrusion portions are arranged between
the accommodating portions.
[0009] Two adjacent accommodating portions provid-
ed with notch portions are defined as a first accommo-
dating portion and a second accommodating portion,
where the module at least partially located in the first
accommodating portion is defined as a first module, and
the module at least partially located in the second ac-
commodating portion is defined as a second module, and
the connection part of the connection apparatus connects
the first module with the second module. The protrusion
portion is arranged between the first accommodating por-
tion and the second accommodating portion and pro-
trudes from a bottom plate portion of the base portion.
The limiting or fixing between the flow passage portion
and the base portion is implemented by at least one fixing
manner of snap fitting, threaded connection and mount-
ing plate combined with screw connection.
[0010] The connection apparatus includes at least
three element connection portions arranged opposite to
the bottom plate portion of the base portion and includes
at least three external interfaces with openings arranged
opposite to the bottom plate portion of the base portion.
One of the first module and the second module is pro-
vided with at least three lateral interface portions, which
are respectively arranged on at least two sides of the first
module, and the other of the first module and the second
module is provided with at least two lateral interface por-
tions.
[0011] The flow passage portion further includes a third
module, a fourth module and a fifth module, and the base
portion further includes a third accommodating portion,
a fourth accommodating portion and a fifth accommodat-
ing portion. The third module is at least partially located
in the third accommodating portion, the fourth module is
at least partially located in the fourth accommodating por-
tion, and the fifth module is at least partially located in
the fifth accommodating portion. The notch portion is ar-
ranged between the second accommodating portion and
the third accommodating portion, and the connection part
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is provided for a connection between the second module
and the third module, and the connection part connecting
the second module with the third module is at least par-
tially located in the notch portion between the second
accommodating portion and the third accommodating
portion.
[0012] One of the first module and the second module
is provided with at least three lateral interface portions
which are respectively arranged on at least two sides of
the first module, and the other of the first module and the
second module is provided with at least two lateral inter-
face portions. The connection part is provided with a seal-
ing groove at a position where the connection part is fitted
with the interface portion, and the connection apparatus
further includes a sealing component, where the sealing
component is at least partially located in the sealing
groove, and the connection part is sealed to a hole of the
interface portion of the module through the fitting of the
sealing component. The connection part is further pro-
vided with a limiting portion, and a limit-fitting portion is
arranged at a position of the base portion corresponding
to the connection part, where the limit-fitting portion and
the limiting portion are fitted in a concavely-to-convexly
way to implement limiting.
[0013] The base portion includes a bottom plate portion
in which a hole is provided, a main body portion of the
base portion is made of plastic, and the base portion in-
cludes a snap portion and a threaded-connection portion,
where the snap portion and the threaded-connection por-
tion are integrated with or relatively limited or fixed with
the main body portion of the base portion. The main body
portion of the base portion includes a first convex rib and
a second convex rib, where the first convex rib and the
second convex rib protrude from the bottom plate portion,
and the first convex rib is intersected with or is connected
with the second convex rib. Herein, the bottom plate por-
tion is not limited to a shape of a flat plate, but can be in
various shapes, and the bottom plate portion mainly per-
forms a function of supporting.
[0014] The frame may have a notch portion. The base
portion includes a limiting portion, the frame or the pro-
trusion portion includes the limiting portion, and the base
portion is provided with a guide portion at the limiting
portion, and the guide portion is relatively close to the
accommodating portion. Each accommodating portion
corresponds to at least two guide portions.
[0015] The integrated assembly includes a heat ex-
change portion, which includes two flow passages and
the heat exchange portion has four interfaces, where at
least one interface of the heat exchange portion is con-
nected with one of the modules, and one interface of the
heat exchange portion is connected with another the
module. At least two of the modules are connected with
each other through the heat exchange portion.
[0016] The base portion includes a bottom plate por-
tion, where a side of the bottom plate portion of the base
portion is defined as a lower part, and an upper part of
the accommodating portion is larger than the lower part

of the accommodating portion, and the accommodating
portion is larger than a fitting part of the module corre-
sponding to the accommodating portion.
[0017] An integrated assembly is further provided,
which includes the connection apparatus according to
the above, where the integrated assembly includes at
least three valves, which are arranged to be fixed or lim-
ited with the connection apparatus. The integrated as-
sembly includes at least one of a sensing element, a fluid
assembly and a heat exchange portion which is limited
or fixed with the connection apparatus. A limiting or fixing
manner of the valves with the connection apparatus in-
cludes at least one of fixing manners such as snap fitting,
threaded connection and mounting plate combined with
thread connection. A limiting or fixing manner for the
sensing element or fluid assembly or heat exchange por-
tion and the connection apparatus includes at least one
o of fixing manners such as snap fitting, threaded con-
nection and mounting plate combined with thread con-
nection.
[0018] In the context, the external interface portion re-
fers to a part which is provided with an interface to con-
nect with other components of the system, and may be
a module with an external interface or an interface portion
of a module. The heat exchange interface portion refers
to a part which is provided with an interface connected
with the heat exchange portion, and may be a separate
module or a part of a module.
[0019] In the above-mentioned connection apparatus,
the base portion and the flow passage portion are ar-
ranged separately, and then the relatively limiting or fixing
is implemented, so that the flow passage portion is
formed by combining required modules with the interface
portion, and then the relatively fixing of the connection
apparatus is implemented by the base portion, which fa-
cilities of manufacturing. Furthermore, with the assembly
in a combination way, it facilitates the processing and
can reduce the cost loss.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is a schematic perspective view of an inte-
grated assembly according to an embodiment;

FIG 2 is a schematic perspective view of the inte-
grated assembly shown in FIG. 1 viewed from back
side;

FIG. 3 is a schematic perspective view of the inte-
grated assembly shown in FIG. 1 from another per-
spective;

FIG. 4 is a schematic perspective view of the inte-
grated assembly shown in FIG. 1, which is exploded
into two parts;
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FIG. 5 is a partial schematic perspective view of a
flow passage portion, with a valve, of the above in-
tegrated assembly;

FIG 6 is a schematic perspective view of a base por-
tion of the above integrated assembly;

FIG. 7 is a schematic view of a first module, with a
valve, of the above integrated assembly;

FIG. 8 is a schematic view of a second module, with
a valve, of the above integrated assembly;

FIG. 9 is a schematic perspective view of a connec-
tion part of the above integrated assembly;

FIG. 10 is a schematic perspective view of the first
module of the above integrated assembly;

FIG. 11 is a schematic perspective view of the sec-
ond module of the above integrated assembly;

FIG 12 is a schematic perspective view of a connec-
tion apparatus of the above integrated assembly;

FIG 13 is a partial schematic view of a base portion
of an integrated assembly according to another em-
bodiment.

[0021] Reference numerals in the drawings are listed
as follows:

10 base portion; 100 bottom plate portion; 101 first
accommodating portion; 102 second accommodat-
ing portion; 103 third accommodating portion; 104
fourth accommodating portion; 105 fifth accommo-
dating portion; 111, 112, 113, 114, 115 notch portion;
121 limit-fitting portion; 1211 guide portion; 131
frame; 1310 gap; 1311 guide portion; 132 protrusion
portion; 1321 guide portion; 141 first convex rib; 142
second convex rib; 151 threaded-fit portion; 152
snap-fit portion; 161 snap portion;

20 flow passage portion; 201 first external interface;
202 second external interface; 203 third external in-
terface; 204 fourth external interface; 205 fifth exter-
nal interface; 206 element connection portion; 21
third module; 22 fourth module; 23 fifth module; 24
first module; 241 element connection portion; 242,
243, 244 interface portion; 25, second module; 251,
253, 254 interface portion; 252 element connection
portion;

31 first valve; 32 second valve; 33 third valve; 34
fourth valve; 35 fifth valve; 36 sixth valve; 37 seventh
valve;

41 first heat exchange portion; 411 first heat ex-

change interface portion; 412 second heat exchange
interface portion; 413 first heat exchange external
interface portion; 414 second heat exchange exter-
nal interface portion; 42 second heat exchange por-
tion; 421 third heat exchange interface portion; 422
fourth heat exchange interface portion; 423 third heat
exchange external interface portion; 424 fourth heat
exchange external interface portion; 43 sensing el-
ement;

51 connection part; 511, 512 sealing groove; 513
limiting portion;

61 snap portion; 62 threaded-fit portion; 63 threaded-
connection portion; 64 mounting plate; 65 sealing
component.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] The technical solution will be described below
in combination with specific embodiments. An integrated
assembly includes a connection apparatus, which in-
cludes a base portion and a flow passage portion. The
flow passage portion includes at least three modules,
each of which has two or more interfaces, and the mod-
ules are in communication with each other through a con-
nection portion, a heat exchange portion or other com-
ponents, and the interface of at least one of the modules
is in communication with one interface of at least one
other module. The base portion is configured for placing
and limiting the flow passage portion and is easy for being
connected and mounted to the system, for example, the
flow passage portion can be relatively fixed or limited with
manner of fixing or limiting. The base portion can be fixed
with the system, the flow passage portion has multiple
external interfaces connected with the system, and the
flow passage portion is relatively fixed or limited by the
base portion, so that the influence on the flow passage
portion caused by vibration during transportation or sys-
tem operation can be reduced. The integrated assembly
includes a connection apparatus and components that
can be fixed or limited with the connection apparatus,
such as one or more of fluid assembly such as a valve
for fluid control, a vapor-liquid separator or a liquid res-
ervoir, a heat exchange portion, a sensing element and
the like, where the valve may be a control valve, a one-
way valve, a throttle valve, a reversing valve and the like.
The flow passage portion may include multiple modules,
each of which has at least two interfaces, and a position
where an interface are arranged is defined as an interface
portion, which can be connected with the components,
so that a chamber of the interface portion can be in com-
munication with a corresponding part of the correspond-
ing component. For example, it is possible that one mod-
ule is able to be connected with one or more components,
and it is also possible that the two modules each have a
respective part that is connected with one component.
Herein, the interface portion used for connection with the
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components is defined as the element connection por-
tion.
[0023] A specific embodiment is taken as an example
for description below. With reference to FIG. 1 to FIG.
12, FIG. 1 is a schematic perspective view of an integrat-
ed assembly according to an embodiment, FIG 2 is a
schematic perspective view of the integrated assembly
shown in FIG. 1 viewed from back side, FIG. 3 is a sche-
matic perspective view of the integrated assembly from
another perspective, FIG. 4 is a schematic perspective
view of the integrated assembly with two exploded parts,
which is mainly for the sake of clarity and may not actually
have this state, FIG. 5 is a partial schematic perspective
view of a flow passage portion, with a valve, of the above
integrated assembly, FIG 6 is a schematic perspective
view of a base portion of the above integrated assembly,
FIG. 7 is a schematic view of a first module, with a valve,
of the above integrated assembly, FIG. 8 is a schematic
view of a second module, with a valve, of the above in-
tegrated assembly, FIG. 9 is a schematic perspective
view of a connection part of the above integrated assem-
bly, FIG. 10 is a schematic perspective view of the first
module of the above integrated assembly, FIG. 11 is a
schematic perspective view of the second module of the
above integrated assembly, FIG 12 is a schematic per-
spective view of a connection apparatus of the above
integrated assembly.
[0024] The integrated assembly includes a connection
apparatus, which includes a base portion 10 and a flow
passage portion 20. The base portion 10 and the flow
passage portion 20 may be limitedly arranged, and then
is relatively fixed by a screw and/or a snap portion, or
may be fixedly arranged. The integrated assembly may
further include a control valve, a fluid assembly, a heat
exchange assembly, a sensing element and the like. The
connection apparatus is provided with an element con-
necting portion, which may be fitted and mounted with
the control valve, the fluid assembly, the heat exchange
assembly, the sensing element and other components.
[0025] The heat exchange assembly of this embodi-
ment includes a first heat exchange portion 41 and a
second heat exchange portion 42, each of which is a
double-passage heat exchange portion. Components
mounted on the integrated assembly specifically include
a first valve 31, a second valve 32, a third valve 33, a
fourth valve 34, a fifth valve 35, a sixth valve 36 and a
seventh valve 37. The connection apparatus is provided
with at least two or more external interface portions fitted
and connected with other components of the system,
where each of the external interface portions is provided
with at least one or more external interfaces, which are
arranged in the flow passage portion. The flow passage
portion 20 includes multiple external interfaces of being
fitted with the system. This embodiment specifically in-
cludes a first external interface 201, a second external
interface 202, a third external interface 203, a fourth ex-
ternal interface 204 and a fifth external interface 205. The
first external interface 201 is arranged in a third module

21, the second external interface 202 is arranged in a
fourth module 22, the third external interface 203 is ar-
ranged in a first module 24, and the fourth external inter-
face 204 and the fifth external interface 205 are arranged
in a second module 25. The integrated assembly may
further include a sensing element, and the sensing ele-
ment may also be fitted and mounted with the element
connection portion. Two of the modules can be connect-
ed and in communication with each other by a connection
part, and/or connected and in communication with each
other by a heat exchange component, and may also be
connected and in communication with each other by the
components.
[0026] The flow passage portion 20 includes a first
module 24, a second module 25, a third module 21, a
fourth module 22 and a fifth module 23. Each module is
provided with an interface, where the interface on a side
away from the base portion, such as the element con-
nection portion, can be configured for mounting various
components or being fitted and connected with the sys-
tem, and such as the interface portion with an external
interface, the lateral interface portion of which can be
used for fitting and connecting with other modules. Here-
inafter, the first module is taken as an example for de-
scription. With reference to FIG. 7, FIG. 10 and FIG. 12,
the first module 24 may be manufactured by means of
profile processing. An upward side of the first module 24,
that is, a side opposite to the base portion 10 is provided
with a third external interface 203 and two element con-
nection portion 241, which are configured for fitting with
the components, such as the first valve 31 and the second
valve 32 in this embodiment. In case that a small number
of components are to be mounted in the system, it is
possible to reduce the number of the connection portion,
so that the base portion can be standardized. The first
module is provided with the interface portions 243 and
244 on a side close to the second module, and the first
module is provided with the interface portion 242 on a
side close to the fifth module 23. The connection part 51
connects the first module 24 with the fifth module 23. One
end of the connection part 51 extends into a hole of a
lateral interface portion 242 of the first module 24, and
the other end of the connection part 51 extends into a
hole of the lateral interface portion of the fifth module 23
and is relatively sealed by a sealing component 65. Two
connection parts 51 simultaneously connect the first
module 24 with the second module 25, where one end
of one connection part 51 extends into a hole of the lateral
interface portion 243 of the first module 24 and is rela-
tively sealed by a sealing component 65, and the other
end of this connection part 51 extends into a hole of the
lateral interface portion 254 of the second module 25.
Meanwhile, one end of the other connection part 51 ex-
tends into a hole of the lateral interface portion 244 of
the first module 24, and the other end of the other con-
nection part 51 extends into a hole of the lateral interface
portion 253 of the second module 25 and is relatively
sealed by a sealing component 65. In this embodiment,
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the first module is connected with the second module
and the fifth module by the connection part and can be
detachably connected, and the connection part is limited
to the base portion.
[0027] With reference to FIG. 8, FIG. 11 and FIG. 12,
the second module 25 can be manufactured by means
of profile processing or forging or the like. The upward
side of the second module 25, that is, the side away from
the base portion 10 is provided with a fourth external
interface 204, a fifth external interface 205, an element
connection portion 252 and a heat exchange interface
portion 411. The element connection portion 252 is con-
figured for fitting with and mounting to the components,
such as the third valve 33 in this embodiment. The second
module is provided with interface portions 253 and 254
on a side close to the first module, and the second module
is provided with an interface portion 251 on a side close
to the fifth module 23. A connection part 51 connects the
second module 25 with the fifth module 23. One end of
the connection part 51 extends into a hole of the lateral
interface portion 251 of the second module 25, and the
other end of the connection part 51 extends into a hole
of the lateral interface portion of the fifth module 23 and
is relatively sealed by a sealing component 65. Two con-
nection parts 51 simultaneously connect the first module
24 with the second module 25. The second module is
further provided with an interface portion on a side op-
posite to the side where the interface portions 253 and
254 are arranged and is relatively close to the third mod-
ule 21, and the second module is connected and in com-
munication with the third module 21 by a connection part
51. One end of the connection part 51 extends into a hole
of the lateral interface portion of the second module 25
and is relatively sealed by a sealing component 65, while
the other end of the connection part 51 extends into a
hole of the lateral interface portion of the third module 21
close to a side of the second module and is relatively
sealed by a sealing component 65. The second module
of this embodiment has interface portions on three sides,
which are detachably connected with the first module,
the fifth module and the third module by the connection
parts, respectively, and the connection part and the base
portion are limitedly arranged. In addition, the heat ex-
change interface portion 411 of the second module is
configured for fitting and connection with and being in
communication with the heat exchange portion, where
one end for refrigerant interface of the first heat exchange
portion 41 is fitted and connected with the first heat ex-
change interface portion 411 of the second module, and
the other end for refrigerant interface of the first heat ex-
change portion 41 is fitted and connected with the second
heat exchange interface portion 412 of the third module,
so that the second module and the third module are re-
spectively connected and in communication with each
other by the connection part 51 and the first heat ex-
change portion 41. The third module is further provided
with an element connecting portion 206 for mounting the
components, such as the valve or the sensing element.

The first heat exchange portion 41 may be a double-pas-
sage heat exchanger, one flow passage of which may
be used for circulating refrigerant, and the other flow pas-
sage of which may be used for circulating coolant liquid
or oil or the like. For example, the first heat exchange
external interface portion 413 and the second heat ex-
change external interface portion 414 may be connected
with a flow path of the cooling liquid of the system, and
the third heat exchange external interface portion 423
and the fourth heat exchange external interface portion
424 of the second heat exchange portion may be con-
nected with a flow path of the cooling liquid of the system.
[0028] The connection part can be referred to FIG. 9.
The connection part 51 is provided with sealing grooves
511 and 512 at a position where the connection part 51
is fitted with the interface portion. The sealing grooves
may be configured for placing the sealing element 65,
and a hole between the connection part 51 and the in-
terface portion of the module is sealed by the sealing
element 65. In addition, a limiting portion 513 is arranged
in a middle of the connection part 51, and correspond-
ingly, the base portion 10 can be provided with a notch
portion at the position corresponding to the connection
part. The notch portion is configured for fitting with the
mounting of the connection part, and a limit-fitting portion
121 may also be arranged at a side of the notch portion,
so that the limit-fitting portion 121 is fitted with the limiting
portion 513. The limit-fitting portion may be a convex
structure as shown in the figure, and accordingly, the
limiting portion may be a concave structure. In addition,
they may also be arranged in a opposite way, for exam-
ple, if the convex structure is arranged in the base portion
as a limit-fitting portion, a convex structure is locally ar-
ranged in the connection part as a limit-fitting portion,
which can also achieve relative position-limiting. For ex-
ample, the limit-fitting portion 121 of the base portion is
located in the groove of the limiting portion 513 in order
to implement the relative position-limiting.
[0029] With reference to FIG. 2, FIG. 4 and FIG. 6, the
base portion 10 may be made of plastic material by in-
jection molding, or may be formed by extrusion or casting.
The base portion 10 has a bottom plate portion 100, a
frame 131 and a protrusion portion 132. The frame 131
and the protrusion portion 132 protrude upward from the
bottom plate portion 100, and the bottom plate portion
100 may be in a complete structure. Alternatively, the
bottom plate portion 100 may be provided with an incision
portion 153 as shown in the figure, for the components
passing through or be being easily mounted. The frame
131 may be arranged consecutively or may be provided
with multiple gaps 1310 as shown in the figure. The co-
operation of the frame 131 with the protrusion portion
132 allows each module being limited with the base por-
tion. The base portion 10 has a first accommodating por-
tion 101, a second accommodating portion 102, a third
accommodating portion 103, a fourth accommodating
portion 104 and a fifth accommodating portion 105. The
base portion is also provided with multiple notch portions
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111, 112, 113, 114, and 115 at the protrusion portion. In
this embodiment, the number of the notch portion is five,
where the notch portion 111 and 115 are arranged be-
tween the first accommodating portion 101 and the sec-
ond accommodating portion 102, the notch portion 112
is arranged between the first accommodating portion 101
and the fifth accommodating portion 105, the notch por-
tion 114 is arranged between the second accommodating
portion 102 and the third accommodating portion 103,
and the notch portion 113 is arranged between the sec-
ond accommodating portion 102 and the fifth accommo-
dating portion 105. The notch portion is mainly used for
the fitting and the mounting of the connection part. In
addition, it is also possible to provide a notch portion or
a missing portion for reducing the weight. When the base
portion is processed by injection molding, the frame 131,
the protrusion portion 132 and the bottom plate portion
100 may be formed in integral structure. In order to im-
prove the mechanical properties, such as anti-vibration
performance, of the base portion, a convex rib may be
further arranged on the bottom plate portion, for example,
a first convex rib 141 and a second convex rib 142 are
arranged on a back side of the bottom plate portion. The
convex ribs may be arranged on a side opposite to the
flow passage portion, that is, on the back side, so that
the mold processing is relatively simple, and the first con-
vex rib 141 and the second convex rib 142 are intersected
with or connected with each other, thereby improving the
corresponding strength. In addition, the convex ribs may
also be arranged on a side facing the flow passage por-
tion.
[0030] With reference to FIG. 1 and FIG. 4, the first
module corresponds to the first accommodating portion
101 of the base portion, the second module is in corre-
sponding to the second accommodating portion 102, the
third module is in corresponding to the third accommo-
dating portion 103, the fourth module is in corresponding
to the fourth accommodating portion 104, and the fifth
module is in corresponding to the fifth accommodating
portion 105. Each module is at least partially located in
the corresponding accommodating portion, and the
frame 131 of the base portion cooperates with the inner
protrusion portion 132, so that each module can be lim-
ited in the horizontal direction. The base portion may fur-
ther include a snap portion 161, and the base portion
and/or the flow passage portion may further be provided
with a threaded-connection portion, and in addition to the
limiting between the connection part connected to the
module and the base portion, and in that case, even if
the modules are not connected with each other by weld-
ing, the flow passage portion are limited with the base
portion in the horizontal direction. After the flow passage
portion and the base portion are assembled, they can be
fixed by fitting screws and/or clamped by the snap por-
tion, so that a reliable fixation between these two can be
achieved. The snap portion may be an integral structure
formed during injection molding, such as the snap portion
161 shown in FIG. 1, which is used for clamping the third

module 21, and the flow passage portion such as the
third module is also provided with a threaded-fit portion
62, which facilitates the fixation with the heat exchange
portion or other components by the threaded-connection
portion 63. In addition, threaded holes may also be pro-
vided in the base portion 10. For example, a threaded-
fit portion 151 may be arranged at certain positions of
the base portion 100, the frame 131 and the protrusion
portion 132, and the threaded-fit portion is fitted with the
threaded-connection portion 63 for threaded connection.
The portion may also be a structure snapped with the
body of the base portion. A snap-fit portion 152 is ar-
ranged at the body of the base portion, such as the bottom
plate portion 100, the frame 131 and the protrusion por-
tion 132, and the snap portion 61 passes through the
snap-fit portion 152 and is clamped with the body of the
base portion, and is used for clamping the modules of
the flow passage portion and/or the components, so as
to achieve a relative fixation by fitting with the limiting
structure. In addition, the fixing manners for the compo-
nents with the flow passage portion and the base portion
may be other kind of fixing manners, for example, the
mounting plate 64 with a bent structure is adopted, and
the mounting plate 64 is connected to the body of the
base portion or the module of the flow passage portion
by a threaded connection portion. In that case, the mount-
ing plate 64 can press the module or the component that
needs to be fixed, which cooperates with other limiting
or fixing manners such as a limiting structure, in order to
implement limiting and fixing.
[0031] In order to facilitate the mounting of the flow
passage portion and the base portion, each accommo-
dating portion can be slightly larger than the fitting part
of the corresponding module, for example, the first ac-
commodating portion 101 is slightly larger than the part
where the first module 24 is located in the first accom-
modating portion 101, the second accommodating por-
tion 102 is slightly larger than the part where the second
module is located in the second accommodating portion
102, the third accommodating portion 103 is slightly larg-
er than the part where the third module 21 is located in
the third accommodating portion 103, the fourth accom-
modating portion 104 is slightly larger than the part where
the fourth module 22 is located in the fourth accommo-
dating portion 104, and the fifth accommodating portion
105 is slightly larger than the part where the fifth module
23 is located in the fifth accommodating portion 105. In
addition, for easy mounting, the accommodating portion
for each module may be provided with a corresponding
guide structure. With reference to FIG. 13, the second
accommodating portion 102 corresponding to the second
module is taken as an example for sake of simple expla-
nation in Figure 13. On a peripheral wall of the second
accommodating portion 102, the parts of the frame 131
and the protrusion portion 132 most closed to the second
module are used as limiting portion. Said limiting portions
are provided with guide portions, which includes a guide
portion 1311 arranged at the frame 131 and a guide por-
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tion 1321 arranged at the protrusion portion 132. The
guide portion 1311 is arranged at a part of the frame that
performs a limiting function, and the guide portion 1321
is arranged at a part of the protrusion portion that per-
forms a limiting function. For example, the guide portion
1311 and the guide portion 1321 are respectively ar-
ranged at the parts where both sides of the second ac-
commodating portion are relatively closest to the second
module. The second module may further be provided with
a guide portion at a part, which performs the limiting func-
tion, of the protrusion portion opposite to the guide portion
1311 of the frame 131, thus forming a better guide struc-
ture. During assembly, four sides of the second module
can be all guided by the guide portion, so that automatic
assembly can be better achieved. Herein, the protrusion
portion and the outer frame may be discontinuous or con-
tinuous. In addition, other type of guide structures are
also possible, for example, the accommodating portion
can be in a form in which an upper part is slightly greater
than a bottom part, so that the fitting between the corre-
sponding module and the upper part is relatively loose,
and the fitting between the module and the lower part is
relatively compact, for example, a small gap exists in the
local area, so that the mounting is also convenient and
simple, and the purpose of the guide structure can also
be achieved, and the guide structure is not limited to
these two types. Similarly, in addition to the guide struc-
ture for respective module, the base portion may also be
provided with guide portions for other components of the
flow passage portion. For example, the connection part
51 may be provided with a guide portion 1211 in addition
to a limit-fitting portion. In addition, if the flow passage
portion further includes other components, correspond-
ing guide portions may be further provided, so that the
assembly of the flow passage portion and the base por-
tion as a whole is more convenient.
[0032] The flow passage portion 20 is mainly used for
mounting various components, such as a valve, a fluid
assembly, a heat exchange assembly, a sensing element
and the like. In order to better limit the various compo-
nents, a limit portion may be arranged in the flow passage
portion. For example, a limit portion 245 is arranged close
to the element connection portion 241 of the first module
24, which can limit the first valve in a circumferential po-
sition, and for example, a limiting portion 255 is arranged
close to the element connection portion 252 of the second
module 25, which can limit the third valve in a circumfer-
ential position. The limiting manner can be determined
according to the structure of the component and the mod-
ule, which will not be limited here.
[0033] The integrated assembly includes the connec-
tion apparatus and various components connected with
the connection apparatus. These components may be
limitedly connected or fixedly connected or limitedly con-
nected and fixed with the connection apparatus. The
components may be one or more of a valve (such as an
electronic expansion valve, an expansion valve, an elec-
tric valve, and a one-way valve), a sensing element for

detection, a liquid reservoir, a separator, a heat exchange
component and the like. These components may be in
form of complete component. Alternatively, these com-
ponents may be the main body portion, and a part of the
main body portion can be formed by the flow passage
portion, for example, said part formed by the flow pas-
sage portion is combined with the main body portion. For
example, the component is the main body portion of the
expansion valve, and the valve body can be matched
with the structure of the element mounting portion of a
certain module of the flow passage portion, and then are
combined with each other to form the expansion valve.
The same can apply to other components. In this em-
bodiment, the integrated assembly includes two heat ex-
change portions and six components for control and/or
detection. The heat exchange portions are connected
with the flow passage portions through the heat ex-
change interface portion, and the heat exchange portions
may be fixed or limited with the flow passage portions,
and may also be fixed or limited with the base portion.
For example, the heat exchange portions and the flow
passage portions in this embodiment are fitted and con-
nected with the threaded-connection portion by the
threaded-fitting portion, that is, they are fixed in a thread-
ed-connection or snap-fit manner, so that the heat ex-
change portions and the flow passage portions can be
relatively fixed. The connection between the flow pas-
sage portion and each component can also be imple-
mented by means of one or more of snap-fit, threaded
connection, limiting, mounting plate combined with
threaded connection portion and the like. The heat ex-
change portion can be connected with one or two mod-
ules. The flow passage portion is provided with an inter-
face portion required for fitting and mounting, for example
for being connected with the fluid assembly such as a
liquid reservoir, a separator and the like. The flow pas-
sage portion includes an interface portion that is fitted
with the assembly components. If required to be connect-
ed with the heat exchange portion, the flow passage por-
tion includes an interface portion fitted with the heat ex-
change portion. In addition, the integrated assembly is
used to cooperate with the system. The integrated as-
sembly of this embodiment further includes five interface
portions for being connected with the system, and each
of the five interface portions has an external interface for
being fitted with the system.
[0034] In this embodiment, the base portion 10 and the
flow passage portion 20 are relatively fixed by means of
limit fitting and threaded connection or by means of snap
fitting, and are fixed in a detachable way. The modules
are movably connected with each other by connection
parts, in addition to the limiting of the base portion, and
thus the maintenance is relatively convenient. In addition,
the modules may be fixed with each other by welding,
that is, two ends of the connection parts may be fixed
with the two modules required to be connected by weld-
ing, except that the position is relatively fixed after weld-
ing, and a relatively large tolerance range is needed when
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being assembled with the base portion. The base portion
may be provided with a threaded-fit portion 62 and an
integral snap portion 161, that is, the threaded-fit portion
62 and the snap portion 161 may be integrated with the
bottom plate portion of the base portion, or the base por-
tion may be provided with the snap portion and the
threaded-fit portion arranged in a clamping way, where
the threaded-fit portion and the snap portion may be lim-
ited or clamped with the main body portion of the base
portion, such as the bottom plate portion or the frame
and the protrusion portion. The base portion includes the
threaded-fit portion and the snap portion that are ar-
ranged to be fitted with the main body portion of the base
portion. The base portion may be a made of plastic, which
is formed by injection molding, and the snap portion and
the threaded-fit portion can be integrated with the plate
portion, both of which are formed by injection molding.
The base portion may also be made of other materials,
for example, the main body of the base portion is made
of metal material such as aluminum alloy, and the snap
portion and the threaded-fit portion can be fixed with the
main body of the base portion by welding or be relatively
fixed with the main body of the base portion by clamping.
[0035] The connection apparatus has multiple element
connection portions, the opening of which is arranged
opposite to the bottom plate portion 100 of the base por-
tion, and the external interfaces are also arranged oppo-
site to the bottom plate portion 100 of the base portion,
which facilitates of detection and mounting. The flow pas-
sage portion has multiple lateral interface portions, for
example, the first module is provided with three lateral
interface portions, the second module is provided with
four lateral interface portions, the third module is provided
with two lateral interface portions, the fourth module is
provided with one lateral interface portions, and the fifth
module is provided with two lateral interface portions.
The lateral interface portions are mainly used for fitting
and connection with other modules. The location and
quantity of the provided lateral interface portions may be
determined based on the system requirement, and the
arrangement of the external interfaces is also related to
the system and may be arranged as required. Herein,
the lateral interface portion is defined relative to the upper
side and the lower side, and may be arranged at any
periphery side. Each two corresponding modules of all
the modules may be connected and in communication
with each other through the connection part or through
other components such as heat exchange component,
for example, the second module and the third module
are simultaneously connected with the first heat ex-
change portion through the connection part, and the
fourth module and the fifth module are connected and in
communication with each other through the second heat
exchange portion. The connection part may be a pipe-
connection part, and the first module is connected and
in communication with two of other modules respectively
through the pipe-connection part, where the first module
is connected and in communication with each of the sec-

ond module and the fifth module through the pipe-con-
nection part, respectively. The second module is con-
nected and in communication with the first module, the
third module and the fifth module through the pipe-con-
nection part, respectively, while the second module is
also connected and in communication with the third mod-
ule through the heat exchange portion. The third module
and the fourth module are connected and in communi-
cation with each other through the pipe-connection part,
the fourth module and the fifth module are connected and
in communication with each other through the second
heat exchange portion, and the fifth module is connected
and in communication with the first module and the sec-
ond module through the pipe-connection part, respec-
tively. The pipe-connection parts connected between the
modules are connected through the lateral interface por-
tions of the modules.
[0036] The integrated assembly may further include a
sensing element, which may also be arranged to be fixed
or limited with the element connecting portion. The inte-
grated assembly may further include a fluid assembly,
and the fluid assembly is fixed or limited with the interface
portion corresponding to the flow passage portion. The
control valve may have multiple valves with various func-
tions, and is not limited herein. The first heat exchange
portion 41 and the second heat exchange portion 42 each
may be a double-passage heat exchanger. In this em-
bodiment, both of the first heat exchange portion 41 and
the second heat exchange portion 42 can be used for
heat exchange between refrigerant and cooling liquid,
and can also be used for heat exchange between rela-
tively high-temperature refrigerant and relatively low-
temperature refrigerant. The two flow passages inside
can be used for circulation and heat exchange of the
refrigerant. The second heat exchange portion 42 can
be used for heat exchange between the refrigerant and
the heat transfer medium, and one of the two flow pas-
sages can be used for the circulation of the refrigerant
and the other one of the two flow passages can be used
for the circulation and heat exchange of the heat transfer
medium.
[0037] The flow passage portion 20 has a first heat
exchange interface portion 411, a second heat exchange
interface portion 412, a third heat exchange interface por-
tion 421 and a fourth heat exchange interface portion
422. The second module includes the first heat exchange
interface portion 411, the third module includes the sec-
ond heat exchange interface portion 412, the fourth mod-
ule includes the fourth heat exchange interface portion
422, and the fifth module includes the third heat exchange
interface portion 421. The first heat exchange portion 41
includes a first heat exchange external interface portion
413 and a second heat exchange external interface por-
tion 414, and the second heat exchange portion 42 in-
cludes a third heat exchange external interface portion
423 and a fourth heat exchange external interface portion
424. The first heat exchange portion 41 has four inter-
faces, two of which are in communication with the first
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heat exchange interface portion 411 of the second mod-
ule 24 and the second heat exchange interface portion
412 of the third module respectively, and the other two
of which can be in communication with the coolant flow
path of the system. The first heat exchange interface por-
tion 411 and the second heat exchange interface portion
412 are in communication with each other through the
first flow passage of the first heat exchange portion. The
first heat exchange external interface portion 413 and
the second heat exchange external interface portion 414
are in communication with each other through the second
flow passage of the first heat exchange portion. The sec-
ond heat exchange portion 42 has four interfaces, two of
which are in communication with the fourth heat ex-
change interface portion 422 of the fourth module 22 and
the third heat exchange interface portion 421 of the fifth
module respectively, and the other two of which can be
in communication with the coolant flow path of the sys-
tem. The third heat exchange interface portion 421 and
the fourth heat exchange interface portion 422 are in
communication with each other through the first flow pas-
sage of the second heat exchange portion. The third heat
exchange portion outer interface portion 423 and the
fourth heat exchange portion outer interface portion 424
are in communication with each other through the second
flow passage of the second heat exchange portion.
[0038] For different systems, the connection manners
may also be different. The heat exchange portion may
be fixedly connected with the flow passage portion
through the threaded-connection portion, and may also
be fixedly connected with the base portion through the
threaded-connection portion, and even may be connect-
ed with the flow passage portion and the base portion
through the threaded-connection portion simultaneously.
For example, a part of the threaded-connection portions
connect the heat exchange portion with the base portion,
and another part of the threaded-connection portions
connects the heat exchange portion with the flow pas-
sage portion. In this way, the strength of the flow passage
is strengthened, and the integrated assembly has better
stability.
[0039] The integrated assembly has multiple external
interfaces, which are respectively connected and in com-
munication with different parts of the system. With the
configuration of the integrated assembly, the connection
and mounting of thermal management system are rela-
tively simple and convenient. In a specific thermal man-
agement system, in addition to the integrated assembly,
the thermal management system further includes a com-
pressor, an external heat exchanger, a heat dissipation
heat exchanger or a condenser, an evaporator, an inter-
mediate heat exchanger and a vapor-liquid separator.
The second external interface 202 is in communication
with the condenser outlet of the system, the third external
interface 203 is in communication with one interface of
the external heat exchanger of the system, the first ex-
ternal interface 201 is in communication with the inter-
mediate heat exchanger of the system, the fourth exter-

nal interface 204 is in communication with the vapor-liq-
uid separator of the system, and the fifth external inter-
face 203 is in communication with the evaporator of the
system. In the condition of heating, the refrigerant from
the compressor enters the integrated assembly through
the second external interface 202 via the heat dissipation
heat exchanger, and flows to the intermediate heat ex-
changer through the first external interface 201 and throt-
tled by the expansion valve in the integrated assembly,
and then passes through the intermediate heat exchang-
er to the external heat exchanger, and then enters the
integrated assembly through the third external interface
203, and then flows out of the integrated assembly
through the fourth external interface 204 and flows to the
vapor-liquid separator of the system, and then returns
back to the compressor. Under the condition of refriger-
ation, the refrigerant from the compressor enters the in-
tegrated assembly through the second external interface
202 via the heat dissipation heat exchanger (which sub-
stantially does not exchange heat at this time), and then
passes through the third external interface 203 from the
integrated assembly and flows to the external heat ex-
changer (at which the heat exchanging is performed),
and then the refrigerant flows to the intermediate heat
exchanger to perform the heat exchanging, and then the
refrigerant enters the integrated assembly through the
first external interface 201, and is divided into two parts
in the integrated assembly, where one part flows to the
evaporator through the fifth external interface 205, and
the other part flows out of the integrated assembly
through the fourth external interface 204 and flows to the
vapor-liquid separator of the system. The part of refrig-
erant flowing out from the evaporator also passes
through the vapor-liquid separator. The two parts of the
refrigerant flow back to the compressor after being
merged.
[0040] In the above-mentioned connection apparatus,
the base portion and the flow passage portion are ar-
ranged separately, so that the flow passage portion can
be formed by combining required modules. Meanwhile,
the relatively limiting or fixing of the connection apparatus
is implemented by the base portion. Therefore, it facilities
of manufacturing of the above-mentioned connection ap-
paratus. In addition, with the assembly in a combination
way, each module can be tested independently, or the
flow passage portion can be tested before the final as-
sembly, which facilitates the processing and can reduce
the cost loss caused by defective products accordingly.
Dividing the integrated assembly into various modules
can effectively reduce the direct heat conduction be-
tween the cold flow passage and the hot flow passage.
Each of the modules is connected by the assembled pipe-
connection parts, and the flow passage portion is limited
or fixed with the base portion by snap-fit or mounting
plate or in a screw connection way. The assembly proc-
ess is simple without welding and other processes, which
can effectively reduce the process cost and quality loss.
In addition, in the above embodiment, the flow passage
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portion includes five modules and three interface por-
tions, which is not necessary. It is possible to set the
configuration based on the requirement for easy manu-
facturing, for example, only three modules are provided.
[0041] During assembling, the flow passage portion
can be assembled together first, and then the flow pas-
sage portion and the base portion can be assembled. In
addition, some part of the components can be assembled
with modules first, then the modules are assembled to-
gether, and then the assembled modules are assembled
with the base portion to form an integrated assembly.
Specifically, some valves can be assembled with corre-
sponding modules respectively. For the other valves
such as valves with coils, the components of said valves,
except coils thereof, can be assembled with modules,
then the assembled modules are assembled with the
base portion, and then the corresponding coils are
mounted to form an integrated assembly. In this solution,
the base portion can be standardized, and only the struc-
ture of the modules or the structure of part of the modules
is needed to adjust for different systems, and thus the
connection is convenient, and the integral flow passage
portion is no longer adopted. Compared with the case
that the high and low temperature refrigerant flow pas-
sages are arranged together, the heat transfer loss of
the refrigerant in the flow passage portion between the
high and low temperature flow passages can be relatively
reduced.
[0042] It should be noted that the above embodiments
are only for explaining the present application and are
not intended to limit the technical solutions described in
the present application. Although the present application
has been described in detail with reference to the em-
bodiments described above, it should be understood by
those skilled in the art that modifications or equivalent
substitutions can still be made to the present application
by those skilled in the art, and all the technical solutions
and modifications thereof without departing from the spirit
and scope of the present application fall within the scope
of the claims.

Claims

1. A connection apparatus, comprising a base portion
and a flow passage portion, wherein the base portion
and the flow passage portion are limitedly and/or fix-
edly arranged; the connection apparatus comprises
a plurality of element connection portions and a plu-
rality of external interfaces used for connecting with
a system;

the base portion comprises accommodating
portions, and the flow passage portion compris-
es at least three modules and a connection part;
each of the modules is at least partially located
in the corresponding accommodating portion;
and the base portion is provided with a limiting

structure for limiting a movement of the modules;
the base portion is provided with a notch portion,
which is at least arranged between two adjacent
accommodating portions, and the two adjacent
accommodating portions are provided with the
modules, respectively; and the connection ap-
paratus comprises at least one connection part,
which connects the respective module located
in the two adjacent accommodating portions and
is at least partially located in the notch portion.

2. The connection apparatus according to claim 1,
wherein the base portion is provided with a limit-fit-
ting portion, the connection part is provided with a
limiting portion, and the connection part and the base
portion are limitedly arranged; the connection appa-
ratus comprises more than three modules, and the
base portion comprises a frame and a protrusion por-
tion, wherein the frame is arranged at a relative outer
side of the base portion, and the protrusion portion
is arranged at a relative inner side of the frame of
the base portion; and the base portion comprises
accommodating portions in accordance with the
number of the modules, and part of the protrusion
portions are arranged between the accommodating
portions.

3. The connection apparatus according to claim 1,
wherein the two adjacent accommodating portions
provided with notch portions are defined as a first
accommodating portion and a second accommodat-
ing portion, the module at least partially located in
the first accommodating portion is defined as a first
module, and the module at least partially located in
the second accommodating portion is defined as a
second module, and the connection part of the con-
nection apparatus connects the first module with the
second module; the protrusion portion is arranged
between the first accommodating portion and the
second accommodating portion and protrudes from
a bottom plate portion of the base portion; and a lim-
iting or fixing of the flow passage portion with the
base portion is implemented by at least one fixing
manner of snap fitting, threaded connection and
mounting plate combined with screw connection.

4. The connection apparatus according to claim 2,
wherein the two adjacent accommodating portions
provided with notch portions are defined as a first
accommodating portion and a second accommodat-
ing portion, the module at least partially located in
the first accommodating portion is defined as a first
module, and the module at least partially located in
the second accommodating portion is defined as a
second module, and the connection part of the con-
nection apparatus connects the first module with the
second module; the protrusion portion is arranged
between the first accommodating portion and the
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second accommodating portion and protrudes from
the bottom plate portion of the base portion; and a
limiting or fixing of the flow passage portion with the
base portion is implemented by at least one of the
fixing manners of snap fitting, threaded connection
and mounting plate combined with screw connec-
tion.

5. The connection apparatus according to claim 4,
wherein the connection apparatus comprises at least
three element connection portions arranged oppo-
site to the bottom plate portion of the base portion
and comprises at least three external interfaces with
openings arranged opposite to the bottom plate por-
tion of the base portion;
wherein one of the first module and the second mod-
ule is provided with at least three lateral interface
portions, which are respectively arranged on at least
two sides of the first module, and the other one of
the first module and the second module is provided
with at least two lateral interface portions.

6. The connection apparatus according to claim 5,
wherein the flow passage portion further comprises
a third module, a fourth module and a fifth module,
and the base portion further comprises a third ac-
commodating portion, a fourth accommodating por-
tion and a fifth accommodating portion; the third
module is at least partially located in the third ac-
commodating portion, the fourth module is at least
partially located in the fourth accommodating por-
tion, and the fifth module is at least partially located
in the fifth accommodating portion; the notch portion
is arranged between the second accommodating
portion and the third accommodating portion, and
the connection part is provided for a connection be-
tween the second module and the third module, and
the connection part connecting the second module
with the third module is at least partially located in
the notch portion between the second accommodat-
ing portion and the third accommodating portion.

7. The connection apparatus according to any one of
claims 1 to 6, wherein the two adjacent accommo-
dating portions provided with the notch portions are
defined as a first accommodating portion and a sec-
ond accommodating portion, the module at least par-
tially located in the first accommodating portion is
defined as a first module, and the module at least
partially located in the second accommodating por-
tion is defined as a second module, and the connec-
tion part of the connection apparatus connects the
first module with the second module; one of the first
module and the second module is provided with at
least three lateral interface portions, which are re-
spectively arranged on at least two sides of the first
module, and the other one of the first module and
the second module is provided with at least two lat-

eral interface portions;

the connection part is provided with a sealing
groove at a position where the connection part
is fitted with the interface portion, and the con-
nection apparatus further comprises a sealing
component, wherein the sealing component is
at least partially located in the sealing groove,
and the connection part is sealed to a hole of
the interface portion of the module through the
fitting of the sealing component; and
the connection part is further provided with a lim-
iting portion, and a limit-fitting portion is arranged
at a position of the base portion corresponding
to the connection part, wherein the limit-fitting
portion and the limiting portion are fitted in a con-
cavely-to-convexly way to implement limiting.

8. The connection apparatus according to claim 7,
wherein the base portion comprises a bottom plate
portion in which a hole is provided, a main body por-
tion of the base portion is made of plastic, and the
base portion comprises a snap portion and a thread-
ed-connection portion, wherein the snap portion and
the threaded-connection portion are integrated with
or relatively limited or fixed with the main body portion
of the base portion; and the main body portion of the
base portion comprises a first convex rib and a sec-
ond convex rib, wherein the first convex rib and the
second convex rib protrude from the bottom plate
portion, and the first convex rib is intersected with or
is connected with the second convex rib.

9. The connection apparatus according to claim 2,
wherein the frame has a notch portion; the base por-
tion comprises a limiting portion, the frame or the
protrusion portion comprises the limiting portion, and
the base portion is provided with a guide portion at
the limiting portion, and the guide portion is relatively
close to the accommodating portion; and each ac-
commodating portion corresponds to at least two
guide portions.

10. The connection apparatus according to any one of
claims 1 to 6, 8 or 9, wherein the base portion com-
prises a bottom plate portion, a side of the bottom
plate portion of the base portion is defined as a lower
part, and an upper part of the accommodating portion
is larger than the lower part of the accommodating
portion, and the accommodating portion is larger
than a fitting part of the module corresponding to the
accommodating portion.

11. The connection apparatus according to claim 7,
wherein the base portion comprises a bottom plate
portion, a side of the bottom plate portion of the base
portion is defined as a lower part, and an upper part
of the accommodating portion is larger than the lower
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part of the accommodating portion, and the accom-
modating portion is larger than a fitting part of the
module corresponding to the accommodating por-
tion.

12. An integrated assembly, comprising the connection
apparatus according to any one of above claims,
wherein the integrated assembly comprises at least
three valves, which are arranged to be fixed or limited
with the connection apparatus; the integrated as-
sembly comprises at least one of a sensing element,
a fluid assembly and a heat exchange portion which
is limited or fixed with the connection apparatus; a
limiting or fixing manner of the valves with the con-
nection apparatus comprises at least one of fixing
manners such as snap fitting, threaded connection
and mounting plate combined with thread connec-
tion; and a limiting or fixing manner for the sensing
element or fluid assembly or heat exchange portion
with the connection apparatus comprises at least
one of snap fitting, threaded connection and mount-
ing plate combined with thread connection.

13. The integrated assembly according to claim 12, com-
prising a heat exchange portion, which comprises
two flow passages, and the heat exchange portion
has four interfaces, wherein at least one interface of
the heat exchange portion is connected with one of
the modules, and one interface of the heat exchange
portion is connected with another module; and at
least two of the modules are connected with each
other through the heat exchange portion.
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