VALVE GROUPINTEGRATED MODULE, VEHICLE THERMAL MANAGEMENT
SYSTEM, AND VEHICLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims priority to Chinese Patent Application No.
202110603349.4, filed on May 31, 2021 and entitled "VALVE SET INTEGRATED MODULE,
VEHICLE THERMAL MANAGEMENT SYSTEM, AND VEHICLE", which is incorporated

herein by referencein its entirety.

FIELD

[0002] The present disclosure belongs to the field of vehicle technologies, and in

particular, to avalve set integrated module, a vehicle thermal management system, and a vehicle.

BACKGROUND

[0003] A vehicle thermal management system is an important part of a vehicle, which
can change atemperature environment in apassenger compartment and other functionsto improve
driving experience of a driver and passengers. In the related art, in order to enable the vehicle
thermal management system to have different operating modes and a refrigerant has different flow
paths under different operating modes, multiple valve components (such as expansion valves and
switch valves) are required to be arrange. The valve components are connected to the
corresponding devices through pipelines. In some vehicle thermal management systems, the
multiple valve components may need to be connected to a same device, which requires the use of
multiple pipes and joints, resulting in an increase in the number of pipes and joints. In addition,

the valve components are scattered on the pipelines, resulting in complex and messy pipeline



layout, which is not conducive to installation and later maintenance.

SUMMARY

[0004] The present disclosure is intended to provide a valve set integrated module, a
vehicle thermal management system, and a vehicle. The valve set integrated module can reduce
complexity of pipeline arrangement in the vehicle thermal management system and reduce space
occupancy.

[0005] In order to achieve the above objective, according to an aspect of the present
disclosure, the present disclosure provides a valve set integrated module, including a base and a
valve set arranged on the base. The valve set includes afirst switch valve, a second switch valve,
and afirst expansion valve.

[0006] Anindoor condenser outlet interface, an outdoor heat exchanger outlet interface
and a battery pack heat exchanger inlet interface being formed on the base, the indoor condenser
outlet interface being configured to be connected with an outlet of an indoor condenser outside the
base , the outdoor heat exchanger outlet interface being configured to be connected with an outlet
of an outdoor heat exchanger outside the base, and the battery pack heat exchanger inlet interface
being configured to be connected with arefrigerant inlet of a battery pack heat exchanger outside
the base.

[0007]  Afirst flow channel isformed in the base. An inlet of the first switch valveisin
communication with the indoor condenser outlet interface. An outlet of the first switch valveisin
communication with the first flow channel. An inlet of the first expansion valve is in
communication with the first flow channel. An outlet of the first expansion valve is in

communication with the battery pack heat exchanger inlet interface. The outdoor heat exchanger



outlet interface is in communication with an inlet of the second switch valve. An outlet of the
second switch valve isin communication with the first flow channel.

[0008] Optionaly, the valve set further includes a second expansion vave. An indoor
evaporator inlet interface configured to be connected with an inlet of an indoor evaporator outside
the base is formed on the base. An inlet of the second expansion valve isin communication with
thefirst flow channel. An outlet of the second expansion valveisin communication with theindoor
evaporator inlet interface.

[0009] Optionaly, the valve set further includes a third switch valve. An outdoor heat
exchanger inlet interface connected with an inlet of the outdoor heat exchanger is further formed
on the base. A second flow channel is further formed in the base. The indoor condenser outlet
interface is in communication with the second flow channel. The inlet of the first switch valveis
in communication with the second flow channel. An inlet of the third switch valve is in
communication with the second flow channel. An outlet of the third switch valve is in
communication with the outdoor heat exchanger inlet interface.

[0010] Optionally, through turn-on or turn-off of the first switch valve and turn-on or
turn-off of the third switch valve, a refrigerant flowing into the second flow channel through the
indoor condenser outlet interface is caused to flow into the first flow channd through the first
switch valve, or flow out from the outdoor heat exchanger inlet interface through the third switch
valve.

[0011] Optionaly, the valve set further includes a third expansion valve. A third flow
channel is further formed in the base. The outdoor heat exchanger inlet interface is in
communication with the third flow channel. The outlet of the third switch valve is in

communication with the third flow channel. An inlet of the third expansion valve is in



communication with the second flow channel. An outlet of the third expansion vave is in
communication with the third flow channel.

[0012] Optionally, through turn-on or turn-off of the third switch valve and throttling or
turn-off of the third expansion valve, a refrigerant flowing into the second flow channel through
theindoor condenser outlet interface is caused to flow into the third flow channel through the third
switch valve, or flow into the third flow channel through the third expansion valve.

[0013] Optionaly, the base includes a first portion and a second portion. The first
portion includes a first connecting surface. The second portion includes a second connecting
surface. Thefirst connecting surfaceis hermetically connected with the second connecting surface.
The first connecting surface is inwardly recessed to form afirst groove, a second groove, and a
third groove. The second connecting surface and the first groove jointly define the first flow
channel. The second connecting surface and the second groove jointly define the second flow
channel. The second connecting surface and the third groove jointly define the third flow channdl.

[0014] The first switch valve, the second switch valve, the third switch valve, the first
expansion valve, and the third expansion valve are adl arranged on the first portion; or the first
switch valve, the second switch valve, the third switch valve, the first expansion valve, and the
third expansion valve are all arranged on the second portion.

[0015] Optionaly, at least one of the first groove, the second groove, and the third
groove is acurved groove.

[0016] Optionaly, the valve set further includes a fourth switch valve. A reflux inlet
interface configured to be connected with an inlet of acompressor outside the base or an inlet of a
gas-liquid separator connected with the compressor is formed on the base. A fourth flow channel

isfurther formed in the base. The outdoor heat exchanger outlet interfaceisin communication with



the fourth flow channel. The inlet of the second switch valve isin communication with the fourth
flow channel. Aninlet of the fourth switch valveisin communication with the fourth flow channel.
An outlet of the fourth switch valveisin communication with the reflux inlet interface.

[0017] Optiondly, afifth flow channel is further formed in the base. The outlet of the
fourth switch valve is in communication with the fifth flow channel. The reflux inlet interface is
in communication with the fifth flow channel. A battery pack heat exchanger outlet interface
configured to be connected with a refrigerant outlet of the battery pack heat exchanger is further
formed on the base. The battery pack heat exchanger outlet interface isin communication with the
fifth flow channel.

[0018] Optionally, the fifth flow channel is further formed in the base. The outlet of the
fourth switch valve is in communication with the fifth flow channel. The reflux inlet interface is
in communication with the fifth flow channel. An indoor evaporator outlet interface configured to
be connected with an outlet of the indoor evaporator is further formed on the base. The indoor
evaporator outlet interface isin communication with the fifth flow channel.

[0019] Optionally, thevalve set integrated module further includes atemperature sensor.
A first through hole, a second through hole, and a third through hole are formed on the fifth flow
channel. The second through hole is located between the first through hole and the third through
hole. The first through hole is in communication with the indoor evaporator outlet interface. The
third through hole is in communication with the reflux inlet interface. The temperature sensor is
arranged on the base. A detection terminal of the temperature sensor passes through the second
through hole and islocated in the fifth flow channel.

[0020] Optionally, the base includes the first portion and the second portion. The first

portion includes the first connecting surface. The second portion includes the second connecting



surface. Thefirst connecting surfaceis hermetically connected with the second connecting surface.
The first connecting surface isinwardly recessed to form afourth groove and a fifth groove. The
second connecting surface and the fourth groove jointly define the fourth flow channel. The second
connecting surface and the fifth groove jointly define the fifth flow channel.

[0021] Thefourth switch valveisarranged on the first portion or the second portion.

[0022] Optionaly, at least one of the fourth groove and the fifth groove is a curved
groove.

[0023] According to another aspect of the present disclosure, a vehicle thermal
management system is provided. The system includes the valve set integrated module.

[0024] According to still another aspect of the present disclosure, avehicleis provided,
including the vehicle thermal management system.

[0025] According to the above technical solutions, since the first switch valve, the
second switch valve, and the first expansion valve are al integrated on the base and are in
communication with the first flow channel formed in the base, theinlet of thefirst expansion valve
does not need to be respectively connected to the outlet of the first switch valve and the outlet of
the second switch valve through different pipelines. That is to say, in the present disclosure, the
first flow channel formed in the base can replace multiple external pipes for connecting the outlet
of the first switch valve and the outlet of the second switch valve at the inlet of the first expansion
valve. The number of pipes and joints between the first switch valve and the second switch valve
and the first expansion valve are reduced, and complexity of the pipeline layout is reduced.

[0026] In addition, the indoor condenser outlet interface, the outdoor heat exchanger
outlet interface, and the battery pack heat exchanger inlet interface are formed on the base. The

first switch valve arranged on the base communicates between the indoor condenser outlet



interface and the first flow channel. The second switch valve communicates between the outdoor
heat exchanger outlet interface and the first flow channdl. The first expansion valve is
communicated between the first flow channel and the battery pack heat exchanger inlet interface.
Therefore, during assembly, it is only required to communicate the outlet of the indoor condenser
with the indoor condenser outlet interface through the pipeline, communicate the outlet of the
outdoor heat exchanger with the outdoor heat exchanger outlet interface through the pipeline, and
communicate the refrigerant inlet of the battery pack heat exchanger with the battery pack heat
exchanger inlet interface through the pipeline, to realize connection between the indoor condenser,
the outdoor heat exchanger, and the battery pack heat exchanger. Thefirst switch valve, the second
switch valve, and the first expansion valve are assembled between the indoor condenser, the
outdoor heat exchanger, and the battery pack heat exchanger without complicated assembly
through multiple connecting pipes. The assembly process is simple and convenient. In addition,
the first expansion valve, the first switch vave, and the second switch valve are al arranged on
the base, and form amodul e with the base, which can solve problems such as high space occupancy,
and inconvenient assembly and maintenance caused by the scattered parts of the first expansion
valve, thefirst switch valve, and the second switch valve in the vehicle.

[0027] Other features and advantages of the present disclosure are to be described in

detail in the following detailed description part.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Theaccompanying drawingsareintended to provide further understanding of the
present disclosure and constitute a part of this specification. The accompanying drawings and the

specific implementations below are used together for explaining the present disclosure rather than



constituting a limitation to the present disclosure. In the accompanying drawings:

[0029] FIG. lisathree-dimensional view of avalve set integrated module according to
an implementation of the present disclosure.

[0030] FIG. 2 is an exploded view of a valve set integrated module according to an
implementation of the present disclosure.

[0031] FIG. 3is athree-dimensiona view of a first portion of a base of a valve set
integrated module according to an implementation of the present disclosure.

[0032] FIG. 4 is athree-dimensional view of a first portion of a base of a valve set
integrated module according to an implementation of the present disclosure (different viewing
angles from FIG. 3).

[0033] FIG.5isafront view of afirst portion of abase of avalve set integrated module
according to an implementation of the present disclosure.

[0034] FIG. 6isaschematic flow path diagram of avehicletherma management system
according to an implementation of the present disclosure.

[0035] FIG. 7isaschematic flow path diagram of avehicletherma management system
according to an implementation of the present disclosure, a valve integrated on the valve set
integrated module and an interface on the valve set integrated module being further shown.

[0036] DESCRIPTION OF REFERENCE NUMERALS

[0037] 11-First switch valve; 12-Second switch valve; 13-Third switch valve; 14-Fourth
switch valve; 21-First expansion valve; 22-Second expansion valve; 23-Third expansion valve;
30-Temperature sensor; 111-First switch valve mounting hole; 112-First switch valve positioning
hole; 121-Second switch valve mounting hole; 122-Second switch valve positioning hole; 131-

Third switch valve mounting hole; 132-Third switch valve positioning hole; 141-Fourth switch



valve mounting hole; 142-Fourth switch valve positioning hole; 211-First expansion vave
mounting hole; 212-First expansion valve fastening hole; 221-Second expansion valve mounting
hole; 222-Second expansion valve fastening hole; 231-Third expansion valve mounting hole; 232-
Third expansion valve fastening hole; 61-Battery pack heat exchanger outlet interface; 62-Reflux
inlet interface; 63-Indoor evaporator outlet interface; 64-Outdoor heat exchanger outlet interface;
65-Indoor evaporator inlet interface; 66-Outdoor heat exchanger inlet interface; 67-Indoor
condenser outlet interface; 68-Battery pack heat exchanger inlet interface; 101-First flow channel;
102-Second flow channel; 103-Third flow channel; 104-Fourth flow channel; 105-Fifth flow
channel; 701-First groove; 702-Second groove; 703-Third groove; 704-Fourth groove; 705-Fifth
groove; 802-Second flow channd inlet; 804-Third flow channel outlet; 810-Fourth flow channel
inlet; 803-First switch valve inlet interface; 808-First switch valve outlet interface; 809-Second
switch valveinlet interface; 807-Second switch valve outlet interface; 801-Third switch valveinlet
interface; 806-Third switch valve outlet interface; 811-Fourth switch valve inlet interface; 812-
Fourth switch valve outlet interface; 819-First expansion valve inlet interface; 818-Second
expansion valve inlet interface; 817-Third expansion valve inlet interface; 805-Third expansion
valve outlet interface; 813-First through hole; 814-Second through hole; 815-Third through hole;
816-Fourth through hole; 60- Base; 40-First portion; 401-First connecting surface; 50-Second
portion; 501-Second connecting surface; 91-Compressor; 92-Indoor condenser; 93-Outdoor heat
exchanger; 94- Indoor evaporator; 95-Gas-liquid separator; 96-Battery pack heat exchanger; 97-

Battery pack; 98-PTC air heater; 99-PTC water heater.

DETAILED DESCRIPTION

[0038] Specific implementations of the present disclosure are described in detail below



with reference to the accompanying drawings. It should be understood that the specific
implementations described herein are merely used to describe and explain the present disclosure,
but are not intended to limit the present disclosure.

[0039] Inthe present disclosure, in an absence of instructions to the contrary, the terms
"first", "second" and the like are only used for distinguishing the description and are not to be
understood as indicating or implying relative importance. In addition, in the description of the
present disclosure, it should be noted that, unless otherwise specified or defined, the terms

"arrangement”, "communication”, "connection”, "installation" should be broadly understood, for
example, may be fixed connection, may aso be detachable connection or integrated connection,
and may be direct connection or indirect connection. "Connected” can be two components directly
connected or indirectly connected. A person of ordinary skill inthe art may understand the specific
meanings of the foregoing terms in the present discl osure according to specific situations.

[0040] For a hybrid vehicle or a pure eectric vehicle, the hybrid vehicle or the pure
electric vehicle is equipped with a battery pack 97. To ensure that the battery pack 97 iswithin a
proper operating temperature range, the battery pack 97 needs to be cooled when the temperature
of the battery pack 97 is excessively high. Asshown in FIG. 6, in order to cool of the battery pack
97 by using a cooling capacity of arefrigerant, a battery pack heat exchanger 96 in series with the
battery pack 97 is arranged in a vehicle therma management system according to the present
disclosure. When the battery pack 97 is independently cooled, a high-temperature and high-
pressure refrigerant flowing out of an outlet of a compressor 91 exudes heat to an outside
atmosphere in an outdoor heat exchanger 93, and is throttled and depressurized through a first

expansion valve 21, and then flows into the battery pack heat exchanger 96. In the battery pack

heat exchanger 96, a low-temperature and low-pressure refrigerant absorbs heat of the high
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temperature coolant, so that a coolant outlet of the battery pack heat exchanger 96 flows out of the
low temperature cool ant. The low temperature cooling refrigerant can absorb the heat of the battery
pack 97 when flowing through the battery pack 97, and realize the cooling of the battery pack 97.

[0041] For a conventional crew compartment heating mode, as shown in FIG. 6, the
high-temperature and high-pressure refrigerant flowing out of the outlet of the compressor 91 is
discharged into the crew compartment in the indoor condenser 92 to increase a temperature of the
crew compartment. The refrigerant after heat release flowing out of the outlet of the indoor
condenser 92 absorbs the heat of the outside atmosphere in the outdoor heat exchanger 93 and then
returns to the compressor 91. However, when the temperature of the external environment is not
much different from the temperature of the refrigerant in the outdoor heat exchanger 93, a heat
absorption of the refrigerant in the outdoor heat exchanger 93 is limited, which will affect heating
capacity of the crew compartment. In this case, since the battery pack 97 generates heat during
operation, the vehicle therma management system provided in the present disclosure also has a
crew compartment heating mode that uses the heat of the battery pack 97. Specifically, as shown
in FIG. 6, the refrigerant flowing out of the outlet of the indoor condenser 92 does not flow into
the outdoor heat exchanger 93, but flows into the battery pack heat exchanger 96 after being
throttled and depressurized by the first expansion valve 21, and absorbs the heat of the high
temperature coolant in the battery pack heat exchanger 96, thereby transporting the heat generated
by the battery pack 97 into an air conditioning system for heating the crew compartment.

[0042] Under different operating modes of the vehicle therma management system, it
isnecessary to control theinlet of thefirst expansion valve 21 to be turned on with different devices.
For example, in an independent cooling mode of the battery pack 97, theinlet of the first expansion

valve 21 needs to be turned on with the outlet of the outdoor heat exchanger 93, while in the crew
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compartment heating mode using the heat of the battery pack 97, the inlet of the first expansion
valve 21 needsto be turned on with the outlet of the indoor condenser 92. Therefore, afirst switch
valve 11 needs to be arranged between the outlet of indoor condenser 92 and the inlet of the first
expansion valve 21, and a second switch valve 12 needs to be arranged between the outlet of the
outdoor heat exchanger 93 and the inlet of the first expansion valve 21. However, an increase of
the number of pipes and joints in the vehicle thermal management system is caused, resulting in a
very complicated pipeline arrangement, and the valves are scattered on the pipelines, which is not
conducive to installation.

[0043] Therefore, in order to reduce complexity of pipeline arrangement and the number
of pipesand jointsin the vehicle therma management system, according to an aspect of the present
disclosure, a valve set integrated module is provided, as shown in FIG. 1 to FIG. 7. The module
includes a base 60 and a valve set arranged on the base 60. The valve set includes a first switch
valve 11, a second switch valve 12, and afirst expansion valve 21. As shown in FIG. 3 and FIG.
4, an indoor condenser outlet interface 67 configured to be connected with an outlet of an indoor
condenser 92 outside the base 60, an outdoor heat exchanger outlet interface 64 configured to be
connected with an outlet of an outdoor heat exchanger 93 outside the base 60, and a battery pack
heat exchanger inlet interface 68 configured to be connected with a refrigerant inlet of a battery
pack heat exchanger 96 outside the base 60 are formed on the base 60. As shownin FIG. 3to FIG.
5, afirst flow channdl 101 is formed in the base 60. An inlet of the first switch valve 11 isin
communication with the indoor condenser outlet interface 67. An outlet of the first switch valve
11 isin communication with thefirst flow channel 101. Aninlet of the first expansion valve 21 is
in communication with the first flow channel 101. An outlet of the first expansion valve 21 isin

communication with the battery pack heat exchanger inlet interface 68. The outdoor heat
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exchanger outlet interface 64 isin communication with an inlet of the second switch valve 12. An
outlet of the second switch valve 12 isin communication with the first flow channel 101.

[0044] When the vehicle therma management system is in the independent cooling
mode of the battery pack 97, the second switch valve 12 isin a state of opening and the refrigerant
can be allowed to flow, the first switch valve 11 isin a state of being closed and not alowing the
refrigerant to pass through, and the first expansion valve 21 isin a state of opening and enabling
passage and throttling of the refrigerant. The high-temperature and high-pressure refrigerant
flowing out of the outlet of the compressor 91 exotherms in the outdoor heat exchanger 93. The
refrigerant flowing out of the outlet of the outdoor heat exchanger 93 flowsinto the second switch
valve 12 through the outdoor heat exchanger outlet interface 64, and flows into the first flow
channel 101 from the outlet of the second switch valve 12. Therefrigerant in the first flow channel
101 is throttled and depressurized through the first expansion valve 21, and flows out from the
battery pack heat exchanger inlet interface 68, and then flows into the battery pack heat exchanger
96 to cool the battery pack 97. In thismode, the first switch valve 11 communicating with the first
flow channel 101 isin aclosed state, and the refrigerant in the first flow channel 101 cannot flow
to the indoor condenser outlet interface 67 through the first switch valve 11. Therefore, the first
switch valve 11 can function to prevent the refrigerant in the first flow channel 101 from flowing
back into the indoor condenser 92.

[0045] When the vehicle therma management system is in the crew compartment
heating mode using the heat of the battery pack 97, thefirst switch valve 11 isin a state of opening
and the refrigerant can be allowed to flow, the second switch valve 12 isin a state of being closed
and not allowing the refrigerant to pass through, and the first expansion valve 21 is in a state of

opening and enabling passage and throttling of the refrigerant. The high-temperature and high-
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pressure refrigerant flowing out of the outlet of the compressor 91 first flows into the indoor
condenser 92, and exudes heat to the crew compartment in the indoor condenser 92 to increase the
temperature of the crew compartment. The refrigerant flowing out of the outlet of the indoor
condenser 92 flows into the first switch valve 11 through the indoor condenser outlet interface 67,
and flows out from the outlet of the first switch valve 11 into the first flow channel 101. The
refrigerant in the first flow channel 101 is throttled and depressurized through the first expansion
valve 21, flows out from the battery pack heat exchanger inlet interface 68, and then flowsinto the
battery pack heat exchanger 96, to absorb the heat of the battery pack 97 and finally return to the
compressor 91. In thismode, the second switch valve 12 communi cating with the first flow channel
101 isin aclosed state, and the refrigerant in the first flow channel 101 cannot flow to the outdoor
heat exchanger outlet interface 64 through the second switch valve 12. Therefore, the second
switch valve 12 can function to prevent the refrigerant in the first flow channel 101 from flowing
back into the outdoor heat exchanger 93.

[0046] According to the above technical solutions, since the first switch vave 11, the
second switch valve 12, and the first expansion valve 21 are al integrated on the base 60 and are
in communication with the first flow channel 101 formed in the base 60, the inlet of the first
expansion valve 21 does not need to be respectively connected to the outlet of thefirst switch valve
11 and the outlet of the second switch valve 12 through different pipelines. That is to say, in the
present disclosure, the first flow channel 101 formed in the base 60 can replace multiple external
pipes for connecting the outlet of the first switch valve 11 and the outlet of the second switch valve
12connect at theinlet of the first expansion valve 21. The number of pipes and joints between the
first switch valve 11 and the second switch valve 12 and the first expansion valve 21 are reduced,

and complexity of the pipeline layout is reduced.
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[0047] Inaddition, the indoor condenser outlet interface 67, the outdoor heat exchanger
outlet interface 64, and the battery pack heat exchanger inlet interface 68 are formed on the base
60. Thefirst switch valve 11 arranged on the base 60 communi cates between the indoor condenser
outlet interface 67 and the first flow channel 101. The second switch valve 12 communicates
between the outdoor heat exchanger outlet interface 64 and the first flow channel 101. The first
expansion valve 21 is communicated between the first flow channel 101 and the battery pack heat
exchanger inlet interface 68. Therefore, during assembly, it is only required to communicate the
outlet of theindoor condenser 92 with theindoor condenser outlet interface 67 through the pipeline,
communicate the outlet of the outdoor heat exchanger 93 with the outdoor heat exchanger outlet
interface 64 through the pipeline, and communicate the refrigerant inlet of the battery pack heat
exchanger 96 with the battery pack heat exchanger inlet interface 68 through the pipeline, to realize
connection between the indoor condenser 92, the outdoor heat exchanger 93, and the battery pack
heat exchanger 96. The first switch valve 11, the second switch valve 12, and the first expansion
valve 21 are assembled between the indoor condenser 92, the outdoor heat exchanger 93, and the
battery pack heat exchanger 96 without complicated assembly through multiple connecting pipes.
The assembly processis simple and convenient. In addition, the first expansion valve 21, the first
switch valve 11, and the second switch valve 12 are all arranged on the base 60, and form amodule
with the base 60, which can solve problems such as high space occupancy, and inconvenient
assembly and maintenance caused by the scattered parts of the first expansion valve 21, the first
switch valve 11, and the second switch valve 12 in the vehicle.

[0048] Optionaly, toimprove driving experience of adriver and passengers, the vehicle
thermal management system can have a crew compartment cooling mode. Asshown in FIG. 6, in

the crew compartment cooling mode, the refrigerant flowing out of the outlet of the outdoor heat
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exchanger 93 isthrottled and depressurized through the second expansion valve 22, and then flows
into the indoor evaporator 94, absorbs the heat of the crew compartment in the indoor evaporator
94, and realizes the cooling of the crew compartment. The inlet of the second expansion valve 22
is also required to connect to the outlet of the outdoor heat exchanger 93. Therefore, in order to
improve integration of the valve set integrated module provided by the present disclosure, the
second expansion valve 22 may be integrated. Specifically, as shown in FIG. 1 and FIG. 2, the
valve set may further include a second expansion valve 22. As shown in FIG. 3, an indoor
evaporator inlet interface 65 configured to be connected with an inlet of an indoor evaporator 94
outside the base 60 being formed on the base 60, an inlet of the second expansion valve 22 being
in communication with the first flow channel 101, and an outlet of the second expansion valve 22
being in communication with the indoor evaporator inlet interface 65. In this way, the first flow
channel 101 may replace multiple external pipes for connecting the outlet of thefirst switch valve
11 and the outlet of the second switch valve 12 at the inlet of the first expansion valve 21, and
may also replace multiple external pipes for connecting the outlet of the first switch valve 11 and
the outlet of the second switch valve 12 at the inlet of the second expansion valve 22 , so that the
valve set integrated module provided by the present disclosure is more integrated.

[0049] When the crew compartment is cooled, the second switch valve 12 isin an open
state, the second expansion valve 22 isin an open state, and the first switch valve 11 isin a closed
state. The refrigerant flowing out of the outlet of the outdoor heat exchanger 93 flows into the
second switch valve 12 through the outdoor heat exchanger outlet interface 64, and flowsinto the
first flow channel 101 from the outlet of the second switch valve 12. The refrigerant in the first
flow channel 101 is throttled and depressurized through the second expansion valve 22 and then

flows out through the indoor evaporator inlet interface 65, and flowsinto the indoor evaporator 94.
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In the case that the crew compartment is cooled, since thefirst switch valve 11 isin a closed state,
the refrigerant in the first flow channel 101 does not flow back into the indoor condenser 92
through the first switch valve 11. When the crew compartment is cooled, if the battery pack 97 has
a cooling requirement, the first expansion valve 21 can aso be in an open state. In this way, the
refrigerant in the first flow channel 101 can be divided into two parts, with one of the two parts
flowing to the battery pack heat exchanger 96 through the first expansion valve 21, and the other
of the two parts flowing to the indoor evaporator 94 through the second expansion valve 22.

[0050] Inaddition, in the case that the crew compartment is cooled, as shown in FIG. 6,
the refrigerant flowing out of the outlet of the compressor 91 first flowsinto the indoor condenser
92. Inthis case, sincetheair is not blown to the indoor condenser 92 through afan or ablower, the
refrigerant does not release heat to the crew compartment in the indoor condenser 92. That is to
say, the indoor condenser 92 is configured as a through flow channel, and the refrigerant flowing
out of the outlet of theindoor condenser 92 needs to enter the outdoor heat exchanger 93 to release
heat. Therefore, the outlet of the indoor condenser 92 can be connected to the inlet of the outdoor
heat exchanger 93 through the third switch valve 13.

[0051] Inordertointegratethethird switch valve 13 into thevalve set integrated module,
and further reduce the number of connecting pipes and joints between the outlet of the indoor
condenser 92 and the inlet of the third switch valve 13 and the inlet of the first switch valve 11, in
an exemplary embodiment, the valve set further includes the third switch valve 13. As shown in
FIG. 4 and FIG. 5, an outdoor heat exchanger inlet interface 66 connected with an inlet of the
outdoor heat exchanger 93 is further formed on the base 60. A second flow channel 102 is further
formed in the base 60, the indoor condenser outlet interface 67 being in communication with the

second flow channel 102, the inlet of the first switch valve 11 being in communication with the
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second flow channel 102, an inlet of the third switch valve 13 being in communication with the
second flow channel 102, and an outlet of the third switch valve 13 being in communication with
the outdoor heat exchanger inlet interface 66.

[0052] In thisway, through turn-on or turn-off of the first switch valve 11 and turn-on
or turn-off of the third switch valve 13, a refrigerant flowing into the second flow channel 102
through the indoor condenser outlet interface 67 is caused to flow into the first flow channel 101
through the first switch valve 11, or flow out from the outdoor heat exchanger inlet interface 66
through the third switch valve 13. In other words, the refrigerant flowing out of the outlet of the
indoor condenser 92 may enter the second flow channel 102 through the indoor condenser outlet
interface 67. If thefirst switch valve 11 isin an open state in this case, the refrigerant in the second
flow channel 102 may flow into the first flow channel 101 through the first switch valve 11, and
may further flow into the battery pack heat exchanger 96 through the first expansion valve 21
and/or into the indoor evaporator 94 through the second expansion vave 22. If the third switch
valve 13 isin an open state, the refrigerant in the second flow channel 102 may flow out from the
outdoor heat exchanger inlet interface 66 viathe third switch valve 13, and may further flow into
the outdoor heat exchanger 93.

[0053] Theinlet of the third switch valve 13 and the inlet of the first switch valve 11 are
both in communication with the second flow channel 102 formed in the base 60, and the second
flow channel 102 is further in communication with the indoor condenser outlet interface 67 for
connecting with the outlet of the indoor condenser 92. Therefore, the second flow channel 102 in
the base 60 corresponds to replacing the multiple pipes and joints connected between the outlet of
the indoor condenser 92 and the inlet of the first switch valve 11 and the inlet of the third switch

valve 13, which further improve integration of the valve set integrated module and simplifying
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complexity of the pipeline arrangement of the vehicle therma management system.

[0054] In the vehicle therma management system, for the conventional crew
compartment heating mode, in the indoor condenser 92, the refrigerant after heat release needs to
pass through the third expansion valve 23 to throttle and reduce pressure and then enter the outdoor
heat exchanger 93 to absorb the heat of the outside atmosphere. The third expansion valve 23 and
the third switch valve 13 are connected in paralel with each other between the indoor condenser
92 and the outdoor heat exchanger 93. To integrate the third expansion valve 23, optionaly, the
valve set further includes a third expansion valve 23. Asshown in FIG. 4 and FIG. 5, athird flow
channel 103 may aso be formed in the base 60, the outdoor heat exchanger inlet interface 66 isin
communication with the third flow channel 103, and the outlet of the third switch valve 13 isin
communication with the third flow channel 103, so as to communicate with the outdoor heat
exchanger inlet interface 66 through the third flow channel 103. The inlet of the third expansion
valve 23 is in communication with the second flow channel 102, and the outlet of the third
expansion valve 23 isin communication with the third flow channel 103, so as to communicate
with the outdoor heat exchanger inlet interface 66 through the third flow channel 103.

[0055] Inthisway, through turn-on or turn-off of thethird switch valve 13 and throttling
or turn-off of the third expansion valve 23, arefrigerant flowing into the second flow channel 102
through the indoor condenser outlet interface 67 is caused to flow into the third flow channel 103
through the third switch valve 13, or flow into the third flow channel 103 through the third
expansion valve 23. As aresult, the refrigerant flowing out of the outlet of the indoor condenser
92 may be throttled and depressurized through the third expansion valve 23 and then selectively
flow into the outdoor heat exchanger 93, or directly flow into the outdoor heat exchanger 93

without being throttled and affected through the third switch valve 13. Here, it should be noted
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that the first expansion valve 21, the second expansion valve 22, and the third expansion valve 23
are valves that can realize throttling and depressurizing. Therefore, in the present disclosure, the
throttling or turn-off of the expansion valve can be understood as opening or closing of the
expansion vave. When the expansion valve is opened, the refrigerant can flow through the
expansion valve and bethrottled and depressurized by the expansion valve, but when the expansion
valveis closed, the refrigerant cannot flow through the expansion valve.

[0056] Since the second flow channd 102 is in communication with the indoor
condenser outlet interface 67, theinlet of the first switch valve 11, the inlet of the third expansion
valve 23, and the inlet of the third switch valve 13 are in communication with the second flow
channel 102, the second flow channel 102 corresponds to replacing the multiple pipes and joints
connected between the outlet of the indoor condenser 92 and the inlet of the first switch valve 11,
theinlet of thethird switch valve 13, and the inlet of the third expansion valve 23, further reducing
the number of pipesin the vehicle thermal management system. While the third flow channel 103
isin communication with the outdoor heat exchanger inlet interface 66, and the outlet of the third
switch valve 13 and the outlet of the third expansion valve 23 are in communication with the third
flow channel 103, thethird flow channel 103 correspondsto replacing the multipl e pipes connected
between the outlet of the third switch valve 13 and the outlet of the third expansion valve 23 and
the inlet of the outdoor heat exchanger 93, thereby reducing the number of pipes in the vehicle
thermal management system.

[0057] Inaddition, for a conventional crew compartment heating mode, the refrigerant
flowing out of the outlet of the outdoor heat exchanger 93 directly flows into the inlet of the
compressor 91 or first passes through the gas-liquid separator 95 and then flows into the inlet of

the compressor 91. The third switch valve 13 is arranged between the outlet of the outdoor heat
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exchanger 93 and the inlet of the compressor 91 or the inlet of the gas-liquid separator 95
connected to the compressor 91. Since the inlet of the third switch valve 13 and the inlet of the
first switch valve 11 are both connected to the outlet of the outdoor heat exchanger 93, to integrate
the third switch valve 13, optionally, the valve set further includes a fourth switch valve 14. As
showninFIG. 3, areflux inlet interface 62 configured to be connected with aninlet of acompressor
91 outside the base 60 or an inlet of a gas-liquid separator 95 connected to the compressor 91 is
formed on the base 60. A fourth flow channel 104 is further formed in the base 60, the outdoor
heat exchanger outlet interface 64 being in communication with the fourth flow channel 104, the
inlet of the second switch valve 12 being in communication with the fourth flow channel 104, an
inlet of the fourth switch vave 14 being in communication with the fourth flow channel 104, and
an outlet of the fourth switch valve 14 being in communication with the reflux inlet interface 62.

[0058]  Since the fourth flow channel 104 is in communication with the outdoor heat
exchanger outlet interface 64, and the inlet of the second switch valve 12 and the inlet of the fourth
switch valve 14 are in communication with the fourth flow channel 104, the fourth flow channel
104 in the base 60 replaces the multiple pipes connected between the outlet of the outdoor heat
exchanger 93 and the inlet of the second switch valve 12 and the inlet of the fourth switch valve
14, further reducing the number of pipesin the vehicle thermal management system.

[0059] Asshown in FIG. 6, the refrigerant flowing out of the refrigerant outlet of the
battery pack heat exchanger 96 also needs to flow into the inlet of the compressor 91 or first pass
through the gas-liquid separator 95 and then flow into the inlet of the compressor 91. In order to
reduce the number of connecting pipes between the refrigerant outlet of the battery pack heat
exchanger 96 and the outlet of the fourth switch valve 14 and the compressor 91 or the gas-liquid

separator 95, in an implementation of the present disclosure, as shownin FIG. 4 and FIG. 5, afifth
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flow channel 105 is further formed in the base 60, an outlet of the fourth switch valve 14 being in
communication with the fifth flow channel 105, the reflux inlet interface 62 is in communication
with the fifth flow channel 105. A battery pack heat exchanger outlet interface 61 configured to be
connected with arefrigerant outlet of the battery pack heat exchanger 96 is further formed on the
base 60, and the battery pack heat exchanger outlet interface 61 being in communication with the
fifth flow channel 105. In this way, whether the refrigerant flowing out of the refrigerant outlet of
the battery pack heat exchanger 96 or the refrigerant flowing out of the outlet of the fourth switch
valve 14 can flow into the fifth flow channel 105, and then flow into the compressor 91 or the gas-
liquid separator 95 connected to the compressor 91 through the reflux inlet interface 62.

[0060] Inaddition, the refrigerant flowing out of the outlet of the indoor evaporator 94
also needs to flow into the inlet of the compressor 91 or flow into the inlet of the compressor 91
after passing through the gas-liquid separator 95. Optionally, As shown in FIG. 3 and FIG. 5, an
indoor evaporator outlet interface 63 configured to be connected with an outlet of the indoor
evaporator 94 is further formed on the base 60, and the indoor evaporator outlet interface 63 isin
communication with the fifth flow channel 105. In this way, the refrigerant flowing out of the
outlet of the indoor evaporator 94 may aso flow into the compressor 91 or the gas-liquid separator
95 connected to the compressor 91 through the fifth flow channel 105 and the reflux inlet interface
62 communicated with the fifth flow channel 105.

[0061] Tofacilitate detection of atemperature of the refrigerant flowing out of the outlet
of the indoor evaporator 94, the temperature sensor 30 may also be integrated in the valve set
integrated module. In an optional implementation, as shown in FIG. 1, FIG. 2, and FIG. 5, the
valve set integrated module further includes a temperature sensor 30, afirst through hole 813, a

second through hole 814, and a third through hole 815 being formed on the fifth flow channel 105,
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the second through hole 814 being located between the first through hole 813 and the third through
hole 815, the first through hole 813 being in communication with the indoor evaporator outlet
interface 63, the third through hole 815 being in communication with the reflux inlet interface 62,
and the temperature sensor 30 being arranged on the base 60 and a detection terminal of the
temperature sensor 30 passing through the second through hole 814 and being located in a fourth
sub-flow channel. The refrigerant flowing out from the outlet of the indoor evaporator 94 flows
into the fifth flow channel 105 through the indoor evaporator outlet interface 63 and the first
through hole 813, and flows towards the third through hole 815 in the fifth flow channel 105, so
asto flow into theinlet of the compressor 91 or the inlet of the gas-liquid separator 95 through the
reflux inlet interface 62 communicating with the third through hole 815. Since the detection
terminal of the temperature sensor 30 islocated between the first through hole 813 and the second
through hole 814, the refrigerant flowing out from the outlet of the indoor evaporator 94 passes
through the detection terminal of the temperature sensor 30 when flowing in the fifth flow channel
105, so that the temperature sensor 30 can detect the temperature of the refrigerant in thefifth flow
channel 105.

[0062] Optionally, as shown in FIG. 4 and FIG. 5, a fourth through hole 816 may be
formed on the fifth flow channel 105. The fourth through hole 816 is configured to communicate
with the battery pack heat exchanger outlet interface 61.

[0063] Optionadly, asshowninFIG. 5, afirst switch valve outlet interface 808, a second
switch valve outlet interface 807, a first expansion valve inlet interface 819, and a second
expansion valve inlet interface 818 may be formed on the first flow channel 101. The first switch
valve outlet interface 808 may be in indirect communication with the outlet of the first switch

valve 11 through afirst transition flow channel, or may be directly connected to the outlet of the
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first switch valve 11 without passing through the transition flow channel. The second switch valve
outlet interface 807 may be in indirect communication with the outlet of the second switch valve
12 through a second transition flow channel, or may be directly connected to the outlet of the
second switch valve 12 without passing through the transition flow channel. The first expansion
valve inlet interface 819 may be in indirect communication with the outlet of the first expansion
valve 21 through athird transition flow channel, or directly fitted to the inlet of the first expansion
valve 21 without passing through the transition flow channel. The outlet of the first expansion
valve 21 may bein indirect communication with the battery pack heat exchanger inlet interface 68
through the fourth transition channel, or may be directly docked with the battery pack heat
exchanger inlet interface 68 without passing through the transition flow channel. The second
expansion valveinlet interface 818 may bein indirect communication with the outlet of the second
expansion valve 22 through a fifth transition flow channel, or directly fitted to the inlet of the
second expansion valve 22 without passing through the transition flow channel. The outlet of the
second expansion valve 22 may be in indirect communication with the indoor evaporator inlet
interface 65 through a sixth transition channel, or may be directly fitted to the indoor evaporator
inlet interface 65 without passing through the transition flow channel.

[0064] Optionaly, as shown in FIG. 5, afirst switch valve inlet interface 803, a third
switch valve inlet interface 801, a third expansion valve inlet interface 817, and a second flow
channel inlet 802 may be formed on the second flow channel 102. The first switch valve inlet
interface 803 may be in indirect communication with the inlet of the first switch valve 11 through
aseventh transition flow channel, or may be directly connected to theinlet of the first switch valve
11 without passing through the transition flow channd. The third switch valve inlet interface 801

may be in indirect communication with the inlet of the third switch valve 13 through an eighth
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transition flow channel, or may be directly connected to the inlet of the third switch valve 13
without passing through the transition flow channel. The third expansion valve inlet interface 817
may be in indirect communication with the inlet of the third expansion valve 23 through a ninth
transition flow channel, or may be directly fitted to theinlet of the third expansion valve 23 without
passing through the transition flow channel. The second flow channel inlet 802 may beinindirect
communication with the indoor condenser outlet interface 67 through a tenth transition flow
channel.

[0065] Optionaly, as shown in FIG. 5, athird switch valve outlet interface 806, athird
expansion valve outlet interface 805, and a third flow channel outlet 804 may be formed on the
third flow channg 103. The third switch valve outlet interface 806 may be in indirect
communication with the outlet of the third switch valve 13 through an eleventh transition flow
channel, or may be directly connected to the outlet of the third switch valve 13 without passing
through the transition flow channel. The third expansion valve outlet interface 805 may be in
indirect communication with the outlet of the third expansion valve 23 through atwelfth transition
flow channel, or may be directly fitted to the outlet of the third expansion valve 23 without passing
through the transition flow channel. The outdoor heat exchanger inlet interface 66 may be in
indirect communication with the third flow channel outlet 804 through athirteenth transition flow
channel.

[0066] Optionaly, asshowninFIG. 5, asecond switch valveinlet interface 809, afourth
switch valveinlet interface 811, and afourth flow channel inlet 810 may be formed on the fourth
flow channel 104. The second switch valve inlet interface 809 may be in indirect communication
with the inlet of the second switch valve 12 through a fourteenth transition flow channel, or may

be directly connected to the inlet of the second switch valve 12 without passing through the
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transition flow channel. The fourth switch valve inlet interfface 811 may be in indirect
communication with the inlet of the fourth switch valve 14 through a fifteenth transition flow
channel, or may be directly connected to the inlet of the fourth switch valve 14 without passing
through the transition flow channel. The outdoor heat exchanger outlet interface 64 may be in
communication with the fourth flow channel inlet 810 through a sixteenth transition flow channel.

[0067] Optionadly, asshownin FIG. 5, afourth switch valve outlet interface 812 may be
formed on the fifth flow channel 105. The fourth switch valve outlet interface 812 may be in
indirect communication with the outlet of the fourth switch valve 14 through a seventeenth
transition flow channel, or may be directly connected to the outlet of the fourth switch valve 14
without passing through the transition flow channel.

[0068] As mentioned above, the first flow channel 101, the second flow channel 102,
the third flow channel 103, the fourth flow channel 104 and the fifth flow channel 105 are formed
in the base 60. The base 60 may have any proper structure and shape, and be fabricated and formed
in any proper manner by the first flow channel 101, the second flow channel 102, the third flow
channel 103, the fourth flow channel 104, and the fifth flow channel 105. For example, in an
implementation, the base 60 may beintegrally formed by means of, for example, watering by using
amolding mold, to form afirst flow channel 101, a second flow channel 102, athird flow channel
103, afourth flow channel 104, and afifth flow channel 105 during the molding process.

[0069] In another implementation, the base 60 may be a portion structure. As shown in
FIG. 2 and FIG. 4, the base 60 includes the first portion 40 and the second portion 50. The first
portion 40 includes the first connecting surface 401. The second portion 50 includes the second
connecting surface 501. Thefirst connecting surface 401 is hermetically connected with the second

connecting surface 501. Thefirst connecting surface 401 isinwardly recessed to form afirst groove
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701, a second groove 702, a third groove 703, a fourth groove 704, and a fifth groove 705. The
second connecting surface 501 and the first groove 701 jointly define the first flow channel 101.
The second connecting surface 501 and the second groove 702 jointly define the second flow
channel 102. The second connecting surface 501 and the third groove 703 jointly define the third
flow channel 103. The second connecting surface 501 and the fourth groove 704 jointly define the
fourth flow channel 104. The second connecting surface 501 and the fifth groove 705 jointly define
the fifth flow channel 105. The first switch valve 11, the second switch valve 12, the third switch
valve 13, the fourth switch valve 14, the first expansion valve 21, the second expansion valve 22,
and the third expansion valve 23 are al arranged on the first portion 40. Alternatively, the first
switch valve 11, the second switch valve 12, the third switch valve 13, the fourth switch valve 14,
the first expansion valve 21, the second expansion valve 22, and the third expansion valve 23 are
all arranged on the second portion 50. That is to say, the first switch valve 11, the second switch
valve 12, the third switch valve 13, the first expansion valve 21, the second expansion valve 22
and the third expansion valve 23 may be located on a same portion as the first groove 701, the
second groove 702, the third groove 703, the fourth groove 704, and the fourth groove 704, or may
be located on different portions, which is not limited in the present disclosure.

[0070] The base 60 includes the first portion 40 and the second portion 50 that fit with
each other. The first groove 701, the second groove 702, the third groove 703, the fourth groove
704, and the fifth groove 705 are provided on a surface of the first portion 40. The first flow
channel 101, the second flow channel 102, the third flow channel 103, the fourth flow channel 104,
and the fifth flow channel 105 are formed by the cooperation between the first portion 40 and the
second portion 50. In this way, the following advantage is achieved. The manufacturing process of

providing thefirst groove 701, the second groove 702, the third groove 703, the fourth groove 704,
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and the fifth groove 705 on the surface of the first portion 40 is ssimple, which can facilitate the
formation and manufacture of the flow channdl, especially a curved flow channdl.

[0071] Optionaly, at least one of the first groove 701, the second groove 702, and the
third groove 703 is a curved groove, and at |east one of the fourth groove 704 and the fifth groove
705 isacurved groove.

[0072] For an embodiment of the curved groove is formed in the first groove 701, the
second groove 702, the third groove 703, the fourth groove 704, and the fifth groove 705, an angle
of a corner of the curved groove may be greater than or equa to 90 ° to reduce a flow resistance
of the refrigerant flowing in the curved flow channel.

[0073] Inaddition, the indoor condenser outlet interface 67, the outdoor heat exchanger
inlet interface 66, the outdoor heat exchanger outlet interface 64, the indoor evaporator inlet
interface 65, the reflux inlet interface 62, the battery pack heat exchanger outlet interface 61, and
another interface are arranged on an outer surface of the base 60. Therefore, the first groove 701,
the second groove 702, the third groove 703, the fourth groove 704, and the fifth groove 705 are
arranged on the first portion 40 may facilitate communication with the interface located on the
surface and the corresponding sub-flow channel. Specifically, for example, for the fourth flow
channel 104 and the outdoor heat exchanger outlet interface 64 in communication with the fourth
flow channel 104, a through straight-line cavity may be provided from awall of the third groove
703 to an outer surface of the first portion 40, after the fourth groove 704 is provided on the first
portion 40. As a result, the fourth flow channel inlet 810, the outdoor heat exchanger outlet
interface 64, and the transition flow channel communi cating between the fourth flow channel inlet
810 and the outdoor heat exchanger outlet interface 64 are formed. The communication manner of

another interface and the corresponding sub-flow channel is similar to the communication manner
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of the outdoor heat exchanger outlet interface 64 and the fourth flow channel 104, which is not be
repeated here.

[0074] In addition, the first switch valve 11 and the second switch valve 12 may be
mounted at any proper position on the base 60. In an implementation, referring to FIG. 1 to FIG.
5, an axis of avalve core of the first switch valve 11 may be perpendicular to a plane where the
first flow channel 101 islocated and a plane where the second flow channel 102 islocated. An axis
of a valve core of the second switch valve 12 is perpendicular to a plane where the first flow
channel 101 islocated and a plane where the fourth flow channel 104 islocated. An axisof avalve
core of the third switch valve 13 is perpendicular to a plane where the first flow channel 101 is
located and a plane where the third flow channel 103 is located. An axis of a valve core of the
fourth switch valve 14 is perpendicular to a plane where the fourth flow channel 104 islocated and
a plane where the fifth flow channel 105 is located. In this way, deposition of impurities is
prevented from in the first switch valve 11, the second switch valve 12, the third switch valve 13
and the fourth switch valve 14. The plane where the flow channel is located refers to a plane
defined by alongitudinal direction and awidth direction of the base 60 as shown in FIG. 5.

[0075]  Inan embodiment provided in the present disclosure, as shownin FIG. 2 to FIG.
4, thefirst portion 40 may be formed in a shape of acube, and has two large surfaces defined by a
length and a width of the first portion 40, and four narrow surfaces defined by a length and a
thickness of thefirst portion 40 and awidth and athickness of the first portion 40. The first groove
701, the second groove 702, the third groove 703, the fourth groove 704, and the fifth groove 705
may be formed on one large surface. The first switch valve 11, the second switch valve 12, the
third switch valve 13, and the fourth switch valve 14 may be mounted to another large surface. As

aresult, the axis of the valve core of the first switch valve 11 may be perpendicular to the plane
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where the first flow channel 101 is located and the plane where the second flow channel 102 is
located, the axis of the valve core of the second switch valve 12 is perpendicular to the plane where
the first flow channel 101 is located and the plane where the fourth flow channel 104 is located,
the axis of the valve core of the third switch valve 13 is perpendicular to the plane where the first
flow channel 101 islocated and the plane where the third flow channel 103 is located, and the axis
of the valve core of the fourth switch valve 14 is perpendicular to the plane where the fourth flow
channel 104 is located and the plane where the fifth flow channel 105 is located. While the first
expansion valve 21, the second expansion valve 22, and the third expansion valve 23 may be
mounted to the narrow surfaces, so that the first expansion valve 21, the second expansion valve
22, and the third expansion valve 23 are connected to their corresponding flow channels and
interfaces. Optionaly, the first expansion vave 21, the second expansion valve 22, and the third
expansion valve 23 may be mounted to different narrow surfaces.

[0076] Thefirst switch valve 11, the second switch valve 12, the third switch vave 13,
the fourth switch valve 14, the first expansion valve 21, the second expansion valve 22, the third
expansion valve 23, and the temperature sensor 30 may be mounted to the base 60 in any proper
mounting manner. For example, as shown in FIG. 2 to FIG. 4, In an implementation provided in
the present disclosure, a first expansion valve mounting hole 211, a second expansion vave
mounting hole 221, athird expansion valve mounting hole 231, afirst switch valve mounting hole
111, a second switch valve mounting hole 121, a third switch valve mounting hole 131, a fourth
switch valve mounting hole 141, and a temperature sensor mounting hole may be formed on the
base 60. Internal threads may be formed on hole walls of the first expansion valve mounting hole
211, the second expansion valve mounting hole 221, the third expansion valve mounting hole 231,

the first switch valve mounting hole 111, the second switch valve mounting hole 121, the third
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switch valve mounting hole 131, the fourth switch valve mounting hole 141, and the temperature
sensor mounting hole. As aresult, the first switch valve 11, the second switch valve 12, the third
switch valve 13, the fourth switch valve 14, the first expansion valve 21, the second expansion
valve 22, the third expansion valve 23, and the temperature sensor 30 are respectively connected
to the first switch valve mounting hole 111, the second switch valve mounting hole 121, the third
switch valve mounting hole 131, the fourth switch valve mounting hole 141, the first expansion
valve mounting hole 211, the second expansion val ve mounting hole 221, the third expansion valve
mounting hole 231, and the temperature sensor mounting hole through a threaded connection.

[0077] In addition, to further improve fixability of the first expansion valve 21, the
second expansion valve 22, and the third expansion valve 23, as shown in FIG. 2 and FIG. 3, a
first expansion valve fastening hole 212, a second expansion valve fastening hole 222, and athird
expansion valve fastening hole 232 may be formed on the base 60. A first bolt may pass through a
mounting plate on the first expansion valve 21 and be threadably connected to the first expansion
valve fastening hole 212. A second bolt may pass through a mounting plate on the second
expansion valve 22 and be threadably connected to the second expansion valve fastening hole 222.
A third bolt may pass through a mounting plate on the third expansion valve 23 and be threadably
connected to the third expansion valve fastening hole 232.

[0078] Optionaly, to facilitate positioning and assembly of thefirst switch valve 11, the
second switch valve 12, thethird switch valve 13, and the fourth switch valve 14, as shown in FIG.
3, afirst switch valve positioning hole 112, a second switch valve positioning hole 122, a third
switch valve positioning hole 132, and a fourth switch valve positioning hole 142 may be formed
on the base 60. The first switch valve positioning hole 112 is configured to fit with the positioning

plate on the first switch valve 11. The second switch valve positioning hole 122 is configured to
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fit with the positioning plate on the second switch valve 12. The third switch valve positioning
hole 132 is configured to fit with the positioning plate on the third switch valve 13. The fourth
switch valve positioning hole 142 is configured to fit with the positioning pl ate on the fourth switch
valve 14.

[0079] For ease of understanding, flow paths of the refrigerant of the vehicle thermal
management system in main operating modes are described in detail below based on the vehicle
thermal management system shown in FIG. 6 and FIG. 7 and in combination with the valve set
integrated module shown in FIG. 1to FIG. 5.

[0080] Mode I: A passenger compartment cooling mode. As shown in FIG. 6 and FIG.
7, in this mode, the main flow path of the refrigerant is: compressor 91 — indoor condenser 92 —
third switch valve 13 — outdoor heat exchanger 93 — second switch valve 12 — second expansion
valve 22 — indoor evaporator 94 — gas-liquid separator 95 — compressor 91. In this mode, the
indoor evaporator 94 isalow-temperature and low-pressure refrigerant, and the refrigerant absorbs
the heat of the crew compartment in the indoor evaporator 94 to realize the cooling of the crew
compartment.

[0081] It should be noted that, in this mode, although the refrigerant flowing out of the
outlet of the compressor 91 flows through the indoor condenser 92, the indoor condenser 92 may
not be blown by a fan or a blower, so that the high-temperature and high-pressure refrigerant
flowing into the indoor condenser 92 is not exothermally condensed in the indoor condenser 92.
That is, in this mode, the indoor condenser 92 is configured as a through flow channel.

[0082] In conjunction with the valve set integrated module provided in the present
disclosure, a specific flow path of the refrigerant is: compressor 91 — indoor condenser 92 —

indoor condenser outlet interface 67 — second flow channel inlet 802 — second flow channel 102
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— third switch valve inlet interface 801 — third switch valve 13 — third switch valve outlet
interface 806 — third flow channel 103 — third flow channel outlet 804 — outdoor heat exchanger
inlet interface 66 — outdoor heat exchanger 93 — outdoor heat exchanger outlet interface 64 —
fourth flow channel inlet 810 — fourth flow channel 104 — second switch valve inlet interface
809 — second switch valve 12 — second switch valve outlet interface 807 — first flow channel
101 — second expansion valve inlet interface 818 — second expansion valve 22 — indoor
evaporator inlet interface 65 — indoor evaporator 94 — indoor evaporator outlet interface 63 —
first through hole 813 — fifth Flow channel 105 — third through hole 8§15 — reflux inlet interface
62 — gas-liquid separator 95 — compressor 91.

[0083] Mode II: A battery pack 97 cooling mode. As shown in FIG. 6 and FIG. 7, in this
mode, the main flow path of the refrigerant is: compressor 91 — indoor condenser 92 — third
switch valve 13 — outdoor heat exchanger 93 — second switch valve 12 — first expansion valve
21 — battery pack heat exchanger 96 — gas-liquid separator 95 — compressor 91. The main flow
path of the refrigerant is: battery pack 97 — battery pack heat exchanger 96 — battery pack 97. In
this mode, in the battery pack heat exchanger 96, alow-temperature and low-pressure refrigerant
absorbs heat of the high temperature coolant, so that a coolant outlet of the battery pack heat
exchanger 96 flows out of the low temperature coolant. The low temperature cooling refrigerant
can absorb the heat of the battery pack 97 when flowing through the battery pack 97, and realize
the cooling of the battery pack 97.

[0084] It should be noted that, in this mode, although the refrigerant flowing out of the
outlet of the compressor 91 flows through the indoor condenser 92, the indoor condenser 92 may
not be blown by a fan or a blower, so that the high-temperature and high-pressure refrigerant

flowing into the indoor condenser 92 is not exothermally condensed in the indoor condenser 92.
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That is, in thismode, the indoor condenser 92 is configured as a through flow channel.

[0085] In conjunction with the valve set integrated module provided in the present
disclosure, a specific flow path of the refrigerant is: compressor 91 — indoor condenser 92 —
indoor condenser outlet interface 67 — second flow channel inlet 802 — second flow channel 102
— third switch valve inlet interface 801 — third switch valve 13 — third switch valve outlet
interface 806 — third flow channel 103 — third flow channel outlet 804 — outdoor heat exchanger
inlet interface 66 — outdoor heat exchanger 93 — outdoor heat exchanger outlet interface 64 —
fourth flow channel inlet 810 — fourth flow channel 104 — second switch valve inlet interface
809 — second switch valve 12 — second switch valve outlet interface 807 — first flow channel
101 —first expansion valve inlet interface 819 — first expansion valve 21 — battery pack heat
exchanger inlet interface 68 — battery pack heat exchanger 96 — battery pack heat exchanger
outlet interface 61 — fourth through hole 816 — fifth Flow channel 105 — third through hole 815
— reflux inlet interface 62 — gas-liquid separator 95 — compressor 91.

[0086] Mode III: A passenger compartment cooling mode and battery pack 97 cooling
mode. It may be understood that this mode is a same open mode of the mode I and mode II. In in
this mode, the main flow path of the refrigerant is: compressor 91 — indoor condenser 92 — third
switch valve 13 — outdoor heat exchanger 93 — second switch valve 12. Here, the refrigerant
flowing out of the outlet of the second switch valve 12 is divided into two parts, with one of the
two parts following a flow path as follows: second expansion valve 22 — indoor evaporator 94 —
gas-liquid separator 95 — compressor 91, and the other of the two parts following a flow path as
follows: first expansion valve 21 — battery pack heat exchanger 96 — gas-liquid separator 95 —
compressor 91. The main flow path of the refrigerant is: battery pack 97 — battery pack heat

exchanger 96 — battery pack 97. It should be noted that, in this mode, although the refrigerant
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flowing out of the outlet of the compressor 91 flows through the indoor condenser 92, the indoor
condenser 92 may not be blown by a fan or a blower, so that the high-temperature and high-
pressure refrigerant flowing into the indoor condenser 92 is not exothermally condensed in the
indoor condenser 92. That is, in this mode, theindoor condenser 92 is configured as athrough flow
channel.

[0087] In conjunction with the valve set integrated module provided in the present
disclosure, a specific flow path of the refrigerant is: compressor 91 — indoor condenser 92 —
indoor condenser outlet interface 67 — second flow channel inlet 802 — second flow channel 102
— third switch valve inlet interface 801 — third switch valve 13 — third switch valve outlet
interface 806 — third flow channel 103 — third flow channel outlet 804 — outdoor heat exchanger
inlet interface 66 — outdoor heat exchanger 93 — outdoor heat exchanger outlet interface 64 —
fourth flow channel inlet 810 — fourth flow channel 104 — second switch valve inlet interface
809 — second switch valve 12 — second switch valve outlet interface 807 — first flow channel
101. The refrigerant in the first flow channel 101 is divided into two parts, with one of the two
parts following a specific flow path as follows: second expansion valve inlet interface 818 —
second expansion valve 22 — indoor evaporator inlet interface 65 — indoor evaporator 94 —
indoor evaporator outlet interface 63 — first through hole 813 — fifth flow channel 105; and the
other of the two partsfollowing aspecific flow path asfollows: first expansion valveinlet interface
819 — first expansion valve 21 — battery pack heat exchanger inlet interface 68 — battery pack
heat exchanger 96 — battery pack heat exchanger outlet interface 61 — fourth through hole 816
— fifth flow channel 105. That is to say, the refrigerant flowing out from the outlet of the indoor
evaporator 94 and the refrigerant flowing out from the refrigerant outlet of the battery pack heat

exchanger 96 respectively flow into thefifth flow channel 105 through the indoor evaporator outlet
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interface 63 and the battery pack heat exchanger outlet interface 61 and converge in the fifth flow
channel 105. A specific flow path of the refrigerant after convergence is: third through hole 815
— reflux inlet interface 62 — gas-liquid separator 95 — compressor 91.

[0088] Mode IV: A crew compartment heating mode. As shown in FIG. 6 and FIG. 7, in
this mode, the main flow path of the refrigerant is: compressor 91 — indoor condenser 92 — third
expansion valve 23 — outdoor heat exchanger 93 — fourth switch valve 14 — gas-liquid separator
95 — compressor 91. In this mode, the high-temperature and high-pressure refrigerant flowing out
of the outlet of the compressor 91 flowsinto the indoor condenser 92 and exotherms in the indoor
condenser 92, thereby improving the temperature of the crew compartment and realizing heating
of the crew compartment. For an embodiment provided with a PTC air heater 98, the PTC air
heater 98 may also be turned on in the crew compartment heating mode to heat the crew
compartment together in conjunction with the indoor condenser 92.

[0089] In addition, in this mode, if the battery pack 97 has a heating requirement, the
PTC water heater 99 in the coolant circuit formed by the battery pack 97 and the battery pack heat
exchanger 96 in series can be turned on, and the coolant can be heated by the PTC water heater 99,
thereby realizing the heating of the battery pack 97, and the heating mode of the crew compartment
and the heating mode of the battery pack 97. In the crew compartment heating mode, since the
refrigerant does not flow into the battery pack heat exchanger 96, only the coolant flows into the
battery pack heat exchanger 96, and the coolant does not exchange heat in the battery pack heat
exchanger 96. In this case, the battery pack heat exchanger 96 may be regarded as the through flow
channel.

[0090] In conjunction with the valve set integrated module provided in the present

disclosure, a specific flow path of the refrigerant in mode IV is: compressor 91 — indoor condenser
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92 — indoor condenser 92 — indoor condenser outlet interface 67 — second flow channel inlet
802 — second flow channel 102 — third expansion valve inlet interface 817 — third expansion
valve 23 — third expansion valve outlet interface 805 — third flow channel 103 — third flow
channel outlet 804 — outdoor heat exchanger inlet interface 66 — outdoor heat exchanger 93 —
outdoor heat exchanger outlet interface 64 — fourth flow channel inlet 810 — fourth flow channel
104 — fourth switch valve inlet interface 811 — fourth switch valve 14 — fourth switch valve
outlet interface 812 — fifth flow channel 105 — third through hole 815 — reflux inlet interface
62 — gas-liquid separator 95 — compressor 91.

[0091] Mode V: A passenger compartment heating mode which utilizes the heat from
the battery pack 97. As shown in FIG. 6 and FIG. 7, in this mode, the main flow path of the
refrigerant is: compressor 91 — indoor condenser 92 — first switch valve 11 — first expansion
valve 21 — battery pack heat exchanger 96 — gas-liquid separator 95 — compressor 91. In this
mode, the high-temperature and high-pressure refrigerant flowing out of the outlet of the
compressor 91 flows into the indoor condenser 92 and exotherms in the indoor condenser 92,
thereby improving the temperature of the crew compartment and reaizing heating of the crew
compartment. In the battery pack heat exchanger 96, the low-temperature and low-pressure
refrigerant absorbs the heat of the high temperature coolant, thereby transporting the heat of the
battery pack 97 into the refrigerant for heating the crew compartment.

[0092] In conjunction with the valve set integrated module provided in the present
disclosure, a specific flow path of the refrigerant is: compressor 91 — indoor condenser 92 —
indoor condenser 92 inlet interface — second flow channel inlet 802 — second flow channel 102
— first switch valve inlet interface 803 — first switch valve 11 — first switch valve outlet interface

808 — first flow channel 101 —first expansion valve inlet interface 819 — first expansion valve
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21 — battery pack heat exchanger inlet interface 68 — battery pack heat exchanger 96 — battery
pack heat exchanger outlet interface 61 — fourth through hole 816 — fifth Flow channel 105 —
third through hole 815 — reflux inlet interface 62 — gas-liquid separator 95 — compressor 91.

[0093] Mode VI: A crew compartment dehumidification mode. As shown in FIG. 6 and
FIG. 7, in this mode, the main flow path of the refrigerant is: compressor 91 — indoor condenser
92 — third switch valve 13 — outdoor heat exchanger 93 — second switch valve 12 — second
expansion valve 22 — indoor evaporator 94 — gas-liquid separator 95 — compressor 91. In this
mode, the high-temperature and high-pressure refrigerant flowing out of the outlet of the
compressor 91 is exothermic in the indoor condenser 92, and the indoor evaporator 94 is the low-
temperature and low-pressure refrigerant. 1n thisway, when hot moist air in the crew compartment
encounters the cold indoor evaporator 94, water vapor in the moist air can be condensed into
condensed water on the surface of the indoor evaporator 94, thereby dehumidifying the crew
compartment.

[0094] In conjunction with the valve set integrated module provided in the present
disclosure, a specific flow path of the refrigerant is: compressor 91 — indoor condenser 92 —
indoor condenser outlet interface 67 — second flow channel inlet 802 — second flow channel 102
— third switch valve inlet interface 801 — third switch valve 13 — third switch valve outlet
interface 806 — third flow channel 103 — third flow channel outlet 804 — outdoor heat exchanger
inlet interface 66 — outdoor heat exchanger 93 — outdoor heat exchanger outlet interface 64 —
fourth flow channel inlet 810 — fourth flow channel 104 — second switch valve inlet interface
809 — second switch valve 12 — second switch valve outlet interface 807 — first flow channel
101 — second expansion valve inlet interface 818 — second expansion valve 22 — indoor

evaporator inlet interface 65 — indoor evaporator 94 — indoor evaporator outlet interface 63 —
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first through hole 813 — fifth Flow channel 105 — third through hole 815 — reflux inlet interface
62 — gas-liquid separator 95 — compressor 91.

[0095] According to another aspect of the present disclosure, a vehicle thermal
management system is further provided. The system includes the valve set integrated module.

[0096] According to still another aspect of the present disclosure, a vehicle is further
provided, including the vehicle thermal management system.

[0097] Theimplementations of the present disclosure are described in detail above with
reference to the accompanying drawings. However, the present disclosure is not limited to the
specific details in the foregoing implementations, aplurality of simple deformations may be made
to the technical solution of the present disclosure within a range of the technical concept of the
present disclosure, and these simple deformations fall within the protection scope of the present
disclosure.

[0098] Inaddition, it should be noted that the specific technical features described in the
foregoing specific implementations may be combined in any proper manner in the case of no
contradiction. In order to avoid unnecessary repetition, various possible combinations are not
described separately in the present disclosure.

[0099] Inaddition, various different implementations of the present disclosure may also
be arbitrarily combined without departing from the idea of the present disclosure, and the

combinations shall still be regarded as the content disclosed in the present disclosure.
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WHAT ISCLAIMED IS:

1. A valve set integrated module, comprising a base (60) and a valve set arranged on the base
(60), the valve set comprising a first switch valve (11), a second switch vave (12), and a first
expansion valve (21);

an indoor condenser outlet interface (67), an outdoor heat exchanger outlet interface (64) and
a battery pack heat exchanger inlet interface (68) being formed on the base (60), the indoor
condenser outlet interface (67) being configured to be connected with an outlet of an indoor
condenser (92) outside the base (60), the outdoor heat exchanger outlet interface (64) being
configured to be connected with an outlet of an outdoor heat exchanger (93) outside the base (60),
and the battery pack heat exchanger inlet interface (68) being configured to be connected with a
refrigerant inlet of a battery pack heat exchanger (96) outside the base (60) ;

afirst flow channel (101) being formed in the base (60); an inlet of the first switch valve (11)
being in communication with theindoor condenser outlet interface (67); an outlet of thefirst switch
valve (11) being in communication with thefirst flow channel (101); aninlet of thefirst expansion
valve (21) being in communication with thefirst flow channel (101); an outlet of thefirst expansion
valve (21) being in communication with the battery pack heat exchanger inlet interface (68); the
outdoor heat exchanger outlet interface (64) being in communication with an inlet of the second
switch valve (12); and an outlet of the second switch valve (12) being in communication with the

first flow channel (101).

2. Thevalve set integrated module according to claim 1, wherein the valve set further comprises
asecond expansion valve (22); an indoor evaporator inlet interface (65) configured to be connected

with an inlet of an indoor evaporator (94) outside the base (60) being formed on the base (60); an
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inlet of the second expansion valve (22) being in communication with the first flow channel (101);
and an outlet of the second expansion vave (22) being in communication with the indoor

evaporator inlet interface (65).

3. The valve set integrated module according to any of claims 1 and 2, wherein the valve set
further comprises a third switch valve (13); an outdoor heat exchanger inlet interface (66)
connected with an inlet of the outdoor heat exchanger (93) is further formed on the base (60); a
second flow channel (102) is further formed in the base (60); the indoor condenser outlet interface
(67) being in communication with the second flow channel (102); theinlet of thefirst switch valve
(12) being in communication with the second flow channel (102); an inlet of the third switch valve
(13) being in communication with the second flow channel (102); and an outlet of the third switch

valve (13) being in communication with the outdoor heat exchanger inlet interface (66).

4. Thevalve set integrated module according to any one of claims 1 to 3, wherein through turn-
on or turn-off of the first switch valve (11) and turn-on or turn-off of athird switch valve (13), a
refrigerant flowing into a second flow channel (102) through the indoor condenser outlet interface
(67) is caused to flow into the first flow channel (101) through the first switch valve (11), or flow

out from an outdoor heat exchanger inlet interface (66) through the third switch valve (13).

5. Thevalve set integrated module according to any one of claims 1 to 4, wherein the valve set
further comprises athird expansion valve (23); athird flow channel (103) is further formed in the
base (60); an outdoor heat exchanger inlet interface (66) being in communication with the third

flow channel (103); an outlet of athird switch valve (13) being in communication with the third
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flow channel (103); an inlet of the third expansion valve (23) being in communication with a
second flow channel (102); and an outlet of the third expansion valve (23) being in communication

with the third flow channel (103).

6. Thevalve set integrated module according to any one of claims 1 to 5, wherein through turn-
on or turn-off of athird switch valve (13) and throttling or turn-off of athird expansion valve (23),
a refrigerant flowing into a second flow channel (102) through the indoor condenser outlet
interface (67) is caused to flow into athird flow channel (103) through the third switch valve (13),

or flow into the third flow channel (103) through the third expansion valve (23).

7. Thevalve set integrated module according to any one of claims 1 to 6, wherein the base (60)
comprises a first portion (40) and a second portion (50); the first portion (40) comprises a first
connecting surface (401); the second portion (50) comprises a second connecting surface (501);
the first connecting surface (401) is hermetically connected with the second connecting surface
(501); thefirst connecting surface (401) isinwardly recessed to form afirst groove (701), a second
groove (702), and a third groove (703); the second connecting surface (501) and the first groove
(701) jointly define the first flow channel (101); the second connecting surface (501) and the
second groove (702) jointly define a second flow channel (102); the second connecting surface
(501) and the third groove (703) jointly define athird flow channel (103); and

the first switch valve (11), the second switch valve (12), a third switch valve (13), the first
expansion valve (21), and athird expansion valve (23) are all arranged on thefirst portion (40); or
the first switch valve (11), the second switch valve (12), the third switch valve (13), the first

expansion valve (21), and the third expansion valve (23) are all arranged on the second portion
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(50).

8. Thevalve set integrated module according to any one of claims 1 to 7, wherein at least one of

afirst groove (701), a second groove (702), and a third groove (703) is a curved groove.

9. Thevalve set integrated module according to any one of claims 1 to 8, wherein the valve set
further comprises a fourth switch valve (14); a reflux inlet interface (62) configured to be
connected with an inlet of a compressor (91) outside the base (60) or an inlet of a gas-liquid
separator (95) connected with the compressor (91) isformed on the base (60); afourth flow channel
(104) is further formed in the base (60); the outdoor heat exchanger outlet interface (64) isin
communication with the fourth flow channel (104); the inlet of the second switch valve (12) isin
communication with the fourth flow channel (104); an inlet of the fourth switch valve (14) isin
communication with the fourth flow channel (104); and an outlet of the fourth switch valve (14)

isin communication with the reflux inlet interface (62).

10. The valve set integrated module according to any one of claims 1 to 9, wherein a fifth flow
channel (105) is further formed in the base (60); an outlet of a fourth switch valve (14) isin
communication with the fifth flow channel (105); areflux inlet interface (62) isin communication
with the fifth flow channel (105); a battery pack heat exchanger outlet interface (61) configured to
be connected with arefrigerant outlet of the battery pack heat exchanger (96) is further formed on
the base (60); and the battery pack heat exchanger outlet interface (61) isin communication with

the fifth flow channel (105).
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11. The valve set integrated module according to any one of claims 1 to 10, wherein a fifth flow
channel (105) is further formed in the base (60); an outlet of a fourth switch valve (14) isin
communication with the fifth flow channel (105); areflux inlet interface (62) isin communication
with the fifth flow channel (105); an indoor evaporator outlet interface (63) configured to be
connected with an outlet of an indoor evaporator (94) is further formed on the base (60); and the

indoor evaporator outlet interface (63) isin communication with the fifth flow channel (105).

12. The valve set integrated module according to any one of claims 1 to 11, further comprising a
temperature sensor (30), wherein a first through hole (813), a second through hole (814), and a
third through hole (815) are formed on afifth flow channel (105); the second through hole (814)
islocated between the first through hole (813) and the third through hole (815); the first through
hole (813) is in communication with an indoor evaporator outlet interface (63); the third through
hole (815) is in communication with a reflux inlet interface (62); the temperature sensor (30) is
arranged on the base (60); and a detection terminal of the temperature sensor (30) passes through

the second through hole (814) and is located in the fifth flow channel (105).

13. Thevalve set integrated module according to any one of claims 1 to 12, wherein the base (60)
comprises a first portion (40) and a second portion (50); the first portion (40) comprises a first
connecting surface (401); the second portion (50) comprises a second connecting surface (501);
the first connecting surface (401) is hermetically connected with the second connecting surface
(501); the first connecting surface (401) isinwardly recessed to form a fourth groove (704) and a
fifth groove (705); the second connecting surface (501) and the fourth groove (704) jointly define

afourth flow channel (104); the second connecting surface (501) and the fifth groove (705) jointly



define afifth flow channel (105); and

afourth switch valve (14) is arranged on the first portion (40) or the second portion (50).

14. The valve set integrated module according to any one of claims 1 to 13, wherein at least one

of afourth groove (704) and afifth groove (705) is a curved groove.

15. A vehicle thermal management system, comprising the valve set integrated module according

to any one of clams 1 to 14.

16. A vehicle, comprising vehicle therma management system according to claim 1.
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