INTEGRATED EXPANSION WATER TANK, COOLING SYSTEM
AND AUTOMOBILE

TECHNICAL FIELD

[0001] The present application relates to the technical field of expansion water tank, and in
particular to an integrated expansion water tank, a cooling system and an automobile.

BACKGROUND

[0002] Expansion water tanks are used in many industries, especidly in the field of
automobiles. Due to the thermal expansion and contraction of water in the heating system, when
the hot water is heated, the water volume in the system increases. When there is no place to
accommodate this part of the expansion of water, the water pressure in the heating system
increases, which will affect normal operation. The expansion tank accommodates the expansion
of the system water, which can reduce the water pressure fluctuation caused by the expansion of
water in the system, and improve the safety and reliability of the system operation. When the
system leaks for some reason or the system cools down, the water level of the expansion tank
drops to replenish the system. In addition to playing the role of stabilizing pressure and
unloading, the expansion water tank can play a buffering role when the pressure changes slightly.
[0003] After the entire cooling system is vacuum-filled on the production line and statically
filled during after-sales maintenance, there will be a large amount of air in the system. The
presence of air will affect the life of the water pump, the heat dissipation efficiency, and produce
abnormal noise. The air needs to be separated and stored above the liquid level of the expansion
water tank. In the related art, the expansion water tank does not have a dedicated gas-liquid
separation function. Generally, gas-liquid separation is performed through an external gas-liquid
separator. For the gas-liquid separator, the buoyancy of the air is generally used to achieve
gas-liquid separation. However, the liquid entering the separator has a certain flow rate. When
the liquid pushes the bubbles to float to the liquid surface, if part of the kinetic energy is not
removed, it will impact the liquid surface, thereby generating abnormal noise. Especially when
degassing at a large flow rate, the flow rate is large and the abnormal noise generated by the
impact is more obvious. On the contrary, if too much kinetic energy of the liquid is removed by
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other means, such as a tortuous design of the inlet and outlet flow routes by isolating multiple
chambers. On the one hand, such design only uses air buoyancy for gas-liquid separation, and
the separation efficiency is not high; on the other hand, the coolant stays in the gas-liquid
separator for along time, and excessive heat exchange occurs, which is prone to excessive heat

leakage, resulting in alarge temperature difference between the inlet and outlet liquids.

SUMMARY

[0004] In view of the above shortcomings in the related art, the purpose of the present
application is to provide an integrated expansion water tank, a cooling system and an
automobile, which solves the problem that the existing expansion water tank has no special
gas-liquid separation function, and a the same time solves the problems of low efficiency,
abnormal noise and large inlet and outlet temperature difference in the gas-liquid separation
process.

[0005] To achieve the above purpose, the present application provides the following
technical solutions:

[0006] an integrated expansion water tank, including a water tank body, a chamber for
containing liquid is provided inside the water tank body, and a liquid inlet and aliquid outlet are
provided on the water tank body;

[0007] a coolant flow channel passing through the chamber is provided inside the water tank
body; one end of the coolant flow channel is communicated with the liquid inlet, and the other
end of the coolant flow channel is communicated with the liquid outlet;

[0008] at least one group of gas-liquid separation mechanisms is provided on the coolant
flow channel; each group of the gas-liquid separation mechanism includes a first opening
provided on the coolant flow channel for liquid in the chamber to flow into the coolant flow
channel and a second opening for liquid in the coolant flow channel to flow into the chamber,
and a pressure at the first opening is greater than a pressure at the second opening; and

[0009] in response to that the water tank body is working, liquid and gas in the coolant flow
channel is configured to flow into the chamber from the second opening, and liquid in the
chamber is replenished into the coolant flow channel from the first opening.

[0010] In an embodiment, the first opening and the second opening of each group of the
gas-liquid separation mechanisms are provided on a same side of the coolant flow channel or
opposite sides of the coolant flow channel.

[0011] In an embodiment, the first opening and the second opening of each group of the
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gas-liquid separation mechanisms are provided opposite to each other, or the first opening and
the second opening are staggered along a flow direction of the coolant flow channel or a
circumferential direction of the coolant flow channel.

[0012] In an embodiment, one or more fluid redirection portions are provided on the coolant
flow channel, and the first opening and the second opening are provided on the fluid redirection
portion; and

[0013] in response to that liquid in the coolant flow channel flows through the first opening
and the second opening, the fluid redirection portion is configured to make a flow velocity of
ligquid in the coolant flow channel at the second opening be greater than a flow velocity of liquid
at the first opening.

[0014] In an embodiment, the fluid redirection portion is a bent section or a bending section;
the first opening is provided at an inner bending side of the bent section or an inner bending side
of the bending section, and the second opening is provided at an outer bending side of the bent
section or an outer bending side of the bending section.

[0015] In an embodiment, one side of the coolant flow channel is concave or convex to form
the fluid redirection portion.

[0016] In an embodiment, in response to that the water tank body is working, the first
opening and the second opening are submerged below aliquid level of the chamber.

[0017] In an embodiment, a vertical distance between the first opening and the second
opening and the liquid level is greater than or equal to 5mm.

[0018] In an embodiment, the coolant flow channel includes a liquid inlet section
communicated with the liquid inlet, aliquid outlet section communicated with the liquid outlet,
and a gas-liquid separation section connected between the liquid inlet section and the liquid
outlet section; and

[0019] the gas-liquid separation section is provided at a middle area of the water tank body,
and the first opening and the second opening of the gas-liquid separation mechanism are
provided on the gas-liquid separation section.

[0020] In an embodiment, an installation height of one end of the gas-liquid separation
section communicated with the liquid outlet section is lower than or equa to an installation
height of one end of the gas-liquid separation section communicated with the liquid inlet section.

[0021] In an embodiment, the gas-liquid separation section includes a downstream channel
groove and an upper cover; afirst end surface of the upper cover is covered on the downstream
channel groove, and a second end surface of the upper cover is abutted against a top of the water

tank body; and



[0022] the first opening and the second opening of the gas-liquid separation mechanism are
opened on asidewall of the downstream channel groove.

[0023] In an embodiment, an edge of the first opening and an edge of the second opening are
configured to extend towards the first end surface of the upper cover and are flush with the first
end surface of the upper cover.

[0024] In an embodiment, an edge of the upper cover is provided with at least one diversion
portion extending outward, and the diversion portion is corresponding to the second opening.
[0025] In an embodiment, a first reinforcing rib is provided on the first end surface of the
upper cover corresponding to an edge of the downstream channel groove, and a second
reinforcing rib is provided on the second end surface of the upper cover; and

[0026] the second reinforcing rib is configured to extend and abut against the top of the
water tank body.

[0027] In an embodiment, a clamping member is provided on the sidewall of the downstream
channel groove, and the upper cover is assembled with the downstream channel groove through
the clamping member.

[0028] In an embodiment, the water tank body includes a lower water tank body and an
upper water tank cap, and the downstream channel groove is provided in the lower water tank
body;

[0029] the first end surface of the upper cover is covered on the downstream channel groove,
and the second end surface of the upper cover is abutted against the upper water tank cap; and
[0030] in response to that the upper water tank cap is assembled with the lower water tank
body, the upper cover istightly pressed against the downstream channel groove.

[0031] In an embodiment, the water tank body is further provided with a motor filling port, a
degassing liquid inlet and an after-sales switch, and the degassing liquid inlet is communicated
with the after-sales switch and is configured to control an opening state and a closing state of the
degassing liquid inlet through the after-sales switch; and

[0032] the motor filling port is provided at a bottom of the water tank body, and the
degassing liquid inlet and the after-sales switch are provided at the top of the water tank body.
[0033] In an embodiment, a pressure relief valve and a liquid level sensor are further
provided on the water tank bodly.

[0034] The present application also provides a cooling system, including a motor cooling
circuit, a battery cooling circuit and the expansion water tank.

[0035] The present application also provides an automobile, including the cooling system.

[0036] In summary, the present application provides an integrated expansion water tank, a
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cooling system and an automobile with beneficial effects: the liquid and gas in the coolant flow
channel flow into the chamber from the second opening, thereby bringing the gas of the cooling
circuit into the expansion water tank, and the liquid in the chamber is replenished into the
coolant flow channel from the first opening, thereby bringing the liquid of the expansion water
tank into the cooling circuit, and realizing a primary separation of gas and liquid, which does not
affect the overall flow rate of the cooling circuit, and ensure the efficiency of gas-liquid
separation. After the gas is exported from the coolant flow channel to the chamber, a secondary
separation of gas and liquid is realized by the buoyancy of the gas, so that the increasing of the
flow rate of the cooling circuit does not push the gas and liquid to impact the liquid surface to
produce abnormal noise. The over degassing time of the gas-liquid separation is reduced, the
heat leakage is reduced, and the temperature difference between the liquid inlet and the liquid
outlet of the coolant flow channel is greatly reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] In order to illustrate the technical solutions in the embodiments of the present
application or in the related art more clearly, the following briefly introduces the accompanying
drawings required for the description of the embodiments or the related art. Obvioudly, the
drawings in the following description are only part of embodiments of the present application.
For those skilled in the art, other drawings can also be obtained according to the structures
shown in these drawings without any creative effort.

[0038] FIG. 1 isaschematic structural view of an integrated expansion water tank according
to an embodiment of the present application.

[0039] FIG. 2 is an exploded view of the integrated expansion water tank according to an
embodiment of the present application.

[0040] FIG. 3 is a schematic structural view of a lower water tank body of the integrated
expansion water tank according to an embodiment of the present application.

[0041] FIG. 4isan enlarged view at A in FIG. 3.

[0042] FIG. 5 is an exploded view of a gasliquid separation section in the integrated
expansion water tank according to an embodiment of the present application.

[0043] FIG. 6 is astereoscopic view of an upper cover in the integrated expansion water tank
according to an embodiment of the present application.

[0044] FIG. 7 is a schematic view of a principle of a cooling system according to an

embodiment of the present application.



[0045] FIG. 8 is a schematic structural view of the gasliquid separation section in the
integrated expansion water tank according to an embodiment of the present application.

[0046] FIG. 9 is a schematic structural view of the gas-liquid separation section in the
integrated expansion water tank according to an embodiment of the present application.

[0047] FIG. 10 is a schematic structural view of the gas-liquid separation section in the
integrated expansion water tank according to an embodiment of the present application.

[0048] FIG. 11 is a schematic structural view of the gas-liquid separation section in the
integrated expansion water tank according to an embodiment of the present application.

[0049] Reference signs. 1, water tank body; 1-1, liquid inlet; 1-2, liquid outlet; 1a, lower
water tank body; 1b, upper water tank cap; 2, chamber; 3, pressure relief valve; 4, liquid level
sensor; 5, motor filling port; 6, degassing liquid inlet; 7, after-sales switch; 8, coolant flow
channel; 8a, liquid inlet section; 8b, gas-liquid separation section; 8c, liquid outlet section; 8-1,
downstream channel groove; 8-2, upper cover; 9, first reinforcing rib; 10, second reinforcing rib;
11, clamping member; 12, fluid redirection portion; 13, first opening; 14, second opening; 15,

battery cooling circuit; 16, motor cooling circuit; 17, diversion portion.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0050] The following is an explanation of the implementation of the present application
through specific examples. Those skilled in the art can easily understand other advantages and
effects of the present application from the contents disclosed in this specification. The present
application can also be implemented or applied through other different specific implementations,
and the details in this specification can aso be modified or changed in various ways based on
different viewpoints and applications without departing from the spirit of the present application.
It should be noted that the following embodiments and the features in the embodiments can be
combined with each other without conflict. It should aso be understood that the terms used in
the embodiments of the present application are intended to describe specific implementations,
not to limit the scope of the present application. The test methods for which specific conditions
are not specified in the following examples are usually carried out under conventional conditions
or under the conditions recommended by the manufacturers.

[0051] Referring to FIG. 1 to FIG. 11, it should be noted that the structures, proportions,
sizes, etc. illustrated in the drawings of this specification are only used to match the contents
disclosed in the specification for those skilled in the art to understand and read, and are not used
to limit the limiting conditions for the implementation of the present application, so they have no
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technical substantive significance. Any structural modification, change in proportional
relationship or adjustment of size, without affecting the effects and purposes that can be achieved
by the present application, should still fall within the scope of the technical content disclosed in
the present application. At the same time, the terms such as “upper”, “lower”, “left”, “right”,
“middle” and “one” quoted in this specification are only for the convenience of description, and
are not used to limit the scope of the implementation of the present application. The change or
adjustment of their relative relationship should also be regarded as the scope of the
implementation of the present application without substantial changes in the technical content.
[0052] When the embodiment gives a numerical range, it should be understood that unless
otherwise specified in the present application, the two endpoints of each numerical range and any
value between the two endpoints can be selected. Unless otherwise defined, all technical and
scientific terms used in the present application are consistent with the related art knowledge of
technicians in this technical field and the records of the present application. The present
application can also be implemented using any methods, devices and materias in the related art
that are similar or equivalent to the methods, devices and materials in the embodiments of the
present application.

[0053] First embodiment:

[0054] Referring to FIG. 1 and FIG. 2, an integrated expansion water tank, a cooling system
and an automobile are provided. The water tank includes a water tank body 1. A chamber 2 for
containing liquid is provided inside the water tank body 1, and a liquid inlet 1-1 and a liquid
outlet 1-2 are provided on the water tank body 1. The water tank body 1 includes a lower water
tank body la and an upper water tank cap 1b. The shape of the water tank body 1 can be
designed according to the installation space and is not limited to the shape of the present
application. The water tank body 1 is provided with a pressure relief valve 3 and a liquid level
sensor 4.

[0055] Referring to FIG. 1 and FIG. 2, the water tank body 1 is also provided with a motor
filling port 5, a degassing liquid inlet 6 and an after-sales switch 7, and the degassing liquid inlet
6 is communicated with the after-sales switch 7 and controls the opening and closing state of the
degassing liquid inlet 6 through the after-sales switch 7. The motor filling port 5 is located at the
bottom of the water tank body 1, and the degassing liquid inlet 6 and the after-sales switch 7 are
located at the top of the water tank body 1. The motor filling port 5 and the degassing liquid inlet
6 are communicated with the motor cooling circuit 17, during the degassing process, the
after-sales switch 7 is turned on, the water pump in the motor cooling circuit 17 is operated, and

the degassing is automatically performed. After the degassing is completed, the after-sales switch
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7 isturned off.

[0056] Referring to FIG. 2, FIG. 3 and FIG. 4, a coolant flow channel 8 passing through the
chamber 2 is provided in the water tank body 1, and two ends of the coolant flow channel 8 are
communicated with the liquid inlet 1-1 and the liquid outlet 1-2 respectively. The coolant flow
channel 8 includes aliquid inlet section 8a communicated with the liquid inlet 1-1, aliquid outlet
section 8c communicated with the liquid outlet 1-2, and a gas-liquid separation section 8b
connected between the liquid inlet section 8a and the liquid outlet section 8c. In view of the
possibility of tilting during the operation of the installation device, in order to prevent the
gas-liquid separation section 8b from being exposed to the liquid surface during tilting, the
gas-liquid separation section 8b is provided in the middle area of the water tank body 1, and the
installation height of one end of the gas-liquid separation section 8b communicated with the
liquid outlet section 8c is lower than or equal to the installation height of one end of the
gas-liquid separation section 8b communicated with the liquid inlet section 8a, which is
conducive for the gasto gather in the gas-liquid separation section 8b to facilitate degassing.
[0057] Referring to FIG. 5 and FIG. 6, the gas-liquid separation section 8b includes a
downstream channel groove 8-1 and an upper cover 8-2. The downstream channel groove 8-1 is
provided in the lower water tank body 1a. The first end surface of the upper cover 8-2 is covered
on the downstream channel groove 8-1, and the second end surface of the upper cover 8-2 is
provided with a second reinforcing rib 10 for improving strength. The second reinforcing rib 10
extends and is abutted against the top of the water tank body 1. The edge of the first end surface
of the upper cover 8-2 corresponding to the downstream channel groove 8-1 is provided with a
first reinforcing rib 9 for improving strength, a clamping member 11 is provided outside the
sidewall of the downstream channel groove 8-1, and the upper cover 8-2 is assembled with the
downstream channel groove 8-1 by the clamping member 11. When the upper water tank cap 1b
is assembled with the lower water tank body 1a, the upper cover 8-2 is pressed against the
downstream channel groove 8-1 and fixed by the clamping member 11.

[0058] Referring to FIG. 3 and FIG. 4, two fluid redirection portions are provided on the
gas-liquid separation section 8b of the coolant flow channel 8, and the fluid redirection portion
12 isabent section. The fluid redirection portion 12 is correspondingly provided with a group of
the gas-liquid separation mechanism, and each group of the gas-liquid separation mechanism
includes a first opening 13 for the liquid in chamber 2 to flow into the coolant flow channel 8
and a second opening 14 for the liquid in coolant flow channel 8 to flow into the chamber 2. The
first opening 13 and the second opening 14 of the two groups of the gas-liquid separation

mechanism are both provided on opposite sides of the sidewall of the downstream channel
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groove 8-1. The edges of the first opening 13 and the second opening 14 extend towards the first
end surface of the upper cover 8-2 and are flush with the first end surface of the upper cover 8-2,
so as to avoid liquid surface impact. In addition, the first opening 13 is located at the inner
bending side of the bent section, and the second opening 14 is located at the outer bending side
of the bent section.

[0059] It should be noted that when the present embodiment is applied to an automobile or
other walking device, tilting may occur from time to time during operation. In order to prevent
the kinetic energy of the liquid and gas from the second opening 14 from being quickly
converted into kinetic energy in the vertical direction, reduce the flow rate in the vertical
direction, and prevent the water flow from impacting the liquid surface and causing abnormal
noise, the water outlet direction of the second opening 14 needs to maintain a large angle with
the vertical direction. Therefore, when placed horizontally, the water outlet direction of the
second opening 14 is preferably parale to the liquid surface, and will not cause obstruction to
the water outlet.

[0060] Referring to FIG. 6, the edge of the upper cover 8-2 is provided with at least one
diversion portion 18 extending outward, and the diversion portion 18 is provided corresponding
to the second opening 14. The flow distance in the water outlet direction from the second
opening 14 is extended to prevent alarge flow of liquid carrying gas from directly impacting the
liquid surface and causing abnormal noise.

[0061] Referring to FIG. 2, FIG. 3 and FIG. 4, when the water tank body 1 is working, the
first opening 13 and the second opening 14 are immersed below the liquid surface of the
chamber 2, and the vertical distance between the first opening 13 and the second opening 14 and
the liquid surface is greater than or equal to 5mm to prevent the first opening 13 and the second
opening 14 from being exposed to the liquid surface when the device is tilting. When the liquid
in the coolant flow channel 8 flows through the first opening 13 and the second opening 14, the
fluid redirection portion 12 makes the flow velocity of the liquid in the coolant flow channel 8 at
the second opening 14 be greater than the flow velocity at the first opening 13. The greater the
flow velocity, the smaller the pressure, and the smaller the flow velocity, the greater the pressure,
so that the pressure at the first opening 13 is greater than the pressure at the second opening 14.
When the water tank body 1 is working, the liquid and gas in the coolant flow channel 8 flow
into the chamber 2 from the second opening 14, and the liquid in the chamber 2 is replenished
into the coolant flow channel 8 from the first opening 13.

[0062] Second embodiment:

[0063] Referring to FIG. 7, a cooling system provided by the technical solution of this
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embodiment includes a motor cooling circuit, a battery cooling circuit and the expansion water
tank described in first embodiment.

[0064] In summary, the technical solutions of the first embodiment and the second
embodiment provide an integrated expansion water tank and a cooling system. The expansion
water tank integrates the gas-liquid separation function, which is communicated with the battery
cooling circuit 16 through the liquid inlet and liquid outlet of the water tank body 1, and is
communicated with the motor cooling circuit 17 through the motor filling port 5 and the
degassing liquid inlet 6. The motor cooling circuit 17 and the battery cooling circuit 16 share one
expansion water tank, and a single water tank replaces a double water tank. There is no need for
aspecia gas-liquid separator, and the after-sales switch 7 isintegrated. The number of expansion
water tanks and liquid level sensors 4 is reduced, as well as the number of pipes, pipe clamps,
etc., so that the cost and weight of the entire cooling system are reduced sharply.

[0065] In the integrated gas-liquid separation function, the coolant flow channel 8 adopts a
curved design, and the first opening 13 and the second opening 14 are respectively opened on the
inner rounded sidewall and the outer rounded sidewall of the bent section of the coolant flow
channel 8. When the fluid passes through the bent section, the flow velocities in the first opening
13 area and the second opening 14 area will be different. The flow velocity in the second
opening 14 area is greater than the flow velocity in the first opening 13 area, and the pressure
near the second opening 14 is less than the pressure near the first opening 13 area. Therefore, the
liquid in the coolant flow channel can carry the gas and flow into the expansion water tank from
the opening of the outer rounded sidewall, and the liquid in the expansion water tank can flow
into the coolant flow channel from the opening of the inner rounded sidewall, so as to realize the
primary separation of gas and liquid and ensure the efficiency of gas-liquid separation. After the
gas-liquid mixture is discharged from the flow channel hole, the secondary separation of gas and
liquid can be redlized by the buoyancy of the air. In this way, the high flow velocity of the
cooling circuit will not push the gas-liquid mixture to impact the liquid surface to produce
abnormal noise. The degassing time of gas-liquid separation is reduced, the heat leakage is
reduced, and the temperature difference between the liquid inlet 1-1 and the liquid outlet 1-2 is
also greatly reduced. The problems in the expansion water tank such as high coolant flow rate
and incomplete degassing, low flow rate and low degassing efficiency, and large inlet and outl et
temperature difference caused by heat |eakage are completely solved.

[0066] Third embodiment:

[0067] Referring to FIG. 8, this embodiment provides a replacement solution for the

integrated expansion water tank. Based on the first embodiment, the fluid redirection portion 12
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can be a bending section, the first opening 13 is located at the inner bending side of the bending
section, and the second opening 14 is located at the outer bending side of the bending section,
thereby forming a pressure difference at the first opening 13 and the second opening 14, so that
the second opening 14 in the coolant flow channel 8 can discharge liquid and the first opening 13
can replenish liquid.

[0068] Fourth embodiment:

[0069] Referring to FIG. 9 and 10, this embodiment provides a replacement solution for the
integrated expansion water tank. Based on first embodiment, the fluid redirection portion 12 can
also be formed by one side of the coolant flow channel 8 to be concave or convex, which can
produce aflow rate change on the concave side or the convex side of the fluid redirection portion
12, thereby forming a pressure difference between the first opening 13 and the second opening
14, so that the second opening 14 in the coolant flow channel 8 can discharge liquid and the first
opening 13 can replenish liquid.

[0070] Fifth embodiment:

[0071] Referring to FIG. 11, this embodiment provides a replacement solution for the
integrated expansion water tank. Based on first embodiment, the fluid redirection portion 12 can
also be asymmetrically concave or convex on the opposite side at the same time, and different
flow rates can adso be formed on the opposite side, thereby forming a pressure difference
between the first opening 13 and the second opening 14, so that the second opening 14 in the
coolant flow channel 8 can discharge liquid and the first opening 13 can replenish liquid.

[0072] Sixth embodiment:

[0073] The technical solution of this embodiment provides an automobile, including the
cooling system as described in the second embodiment.

[0074] The above embodiments only illustrate the principle and effect of the present
application, and is not intended to limit the present application. Those skilled in the art can
modify or change the above embodiment without violating the spirit and scope of the present
application. Therefore, all equivalent modifications or changes made by those skilled in the art
without departing from the spirit and technical ideas disclosed in the present application should
still be covered by the claims of the present application.
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CLAIMS

What isclamedis:

1. An integrated expansion water tank, comprising a water tank body, wherein a chamber
for containing liquid is provided inside the water tank body, and a liquid inlet and aliquid outlet
are provided on the water tank body;

characterized in that:

a coolant flow channel passing through the chamber is provided inside the water tank body;
one end of the coolant flow channel is communicated with the liquid inlet, and the other end of
the coolant flow channel is communicated with the liquid outlet;

at least one group of gas-liquid separation mechanisms is provided on the coolant flow
channel; each group of the gas-liquid separation mechanism comprises a first opening provided
on the coolant flow channel for liquid in the chamber to flow into the coolant flow channel and a
second opening for liquid in the coolant flow channel to flow into the chamber, and a pressure at
the first opening is greater than a pressure at the second opening; and

in response to that the water tank body is working, liquid and gas in the coolant flow
channel is configured to flow into the chamber from the second opening, and liquid in the

chamber is replenished into the coolant flow channel from the first opening.

2. The integrated expansion water tank according to claim 1, wherein the first opening and
the second opening of each group of the gas-liquid separation mechanisms are provided on a

same side of the coolant flow channel or opposite sides of the coolant flow channel.

3. The integrated expansion water tank according to claim 1, wherein the first opening and
the second opening of each group of the gas-liquid separation mechanisms are provided opposite
to each other, or the first opening and the second opening are staggered aong a flow direction of

the coolant flow channel or acircumferential direction of the coolant flow channel.

4. The integrated expansion water tank according to claim 1, wherein one or more fluid

redirection portions are provided on the coolant flow channel, and the first opening and the
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second opening are provided on the fluid redirection portion; and

in response to that liquid in the coolant flow channel flows through the first opening and the
second opening, the fluid redirection portion is configured to make a flow velocity of liquid in
the coolant flow channel at the second opening be greater than a flow velocity of liquid at the

first opening.

5. The integrated expansion water tank according to claim 4, wherein the fluid redirection
portion is a bent section or a bending section; the first opening is provided at an inner bending
side of the bent section or an inner bending side of the bending section, and the second opening
is provided at an outer bending side of the bent section or an outer bending side of the bending

section.

6. The integrated expansion water tank according to clam 4, wherein one side of the

coolant flow channel is concave or convex to form the fluid redirection portion.

7. The integrated expansion water tank according to claim 1, wherein in response to that the
water tank body is working, the first opening and the second opening are submerged below a

liquid level of the chamber.

8. The integrated expansion water tank according to clam 7, wherein a vertical distance
between the first opening and the second opening and the liquid level is greater than or equal to

5mm.

9. The integrated expansion water tank according to any one of claims 1 to 8, wherein the
coolant flow channel comprises aliquid inlet section communicated with the liquid inlet, aliquid
outlet section communicated with the liquid outlet, and a gas-liquid separation section connected
between the liquid inlet section and the liquid outlet section; and

the gas-liquid separation section is provided at a middle area of the water tank body, and the
first opening and the second opening of the gas-liquid separation mechanism are provided on the
gas-liquid separation section.
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10. The integrated expansion water tank according to claim 9, wherein an installation height
of one end of the gas-liquid separation section communicated with the liquid outlet section is
lower than or equal to an installation height of one end of the gas-liquid separation section

communicated with the liquid inlet section.

11. The integrated expansion water tank according to clam 9, wherein the gas-liquid
separation section comprises a downstream channel groove and an upper cover; a first end
surface of the upper cover is covered on the downstream channel groove, and a second end
surface of the upper cover is abutted against atop of the water tank body; and

the first opening and the second opening of the gas-liquid separation mechanism are opened

on asidewall of the downstream channel groove.

12. The integrated expansion water tank according to claim 11, wherein an edge of the first
opening and an edge of the second opening are configured to extend towards the first end surface

of the upper cover and are flush with the first end surface of the upper cover.

13. The integrated expansion water tank according to claim 11, wherein an edge of the
upper cover is provided with at least one diversion portion extending outward, and the diversion

portion is corresponding to the second opening.

14. The integrated expansion water tank according to claim 11, wherein a first reinforcing
rib is provided on the first end surface of the upper cover corresponding to an edge of the
downstream channel groove, and a second reinforcing rib is provided on the second end surface
of the upper cover; and

the second reinforcing rib is configured to extend and abut against the top of the water tank

body.

15. Theintegrated expansion water tank according to claim 11, wherein a clamping member
is provided on the sidewall of the downstream channel groove, and the upper cover is assembled

14



with the downstream channel groove through the clamping member.

16. The integrated expansion water tank according to claim 11, wherein the water tank body
comprises a lower water tank body and an upper water tank cap, and the downstream channel
groove is provided in the lower water tank body;

the first end surface of the upper cover is covered on the downstream channel groove, and
the second end surface of the upper cover is abutted against the upper water tank cap; and

in response to that the upper water tank cap is assembled with the lower water tank body,
the upper cover istightly pressed against the downstream channel groove.

17. The integrated expansion water tank according to any one of clams 1-8, wherein the
water tank body is further provided with a motor filling port, a degassing liquid inlet and an
after-sales switch, and the degassing liquid inlet is communicated with the after-sales switch and
is configured to control an opening state and a closing state of the degassing liquid inlet through
the after-sales switch; and

the motor filling port is provided at a bottom of the water tank body, and the degassing
liguid inlet and the after-sales switch are provided at the top of the water tank body.

18. The integrated expansion water tank according to any one of claims 1-8, wherein a

pressure relief valve and aliquid level sensor are further provided on the water tank body.

19. A cooling system, characterized by comprising a motor cooling circuit, a battery cooling

circuit and the expansion water tank according to any one of claims 1-18.

20. An automobile, characterized by comprising the cooling system according to claim 19.
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