ELECTRIC VEHICLE THERMAL MANAGEMENT SYSTEM, BATTERY THERMAL
MANAGEMENT METHOD AND ELECTRIC VEHICLE

TECHNICAL FIELD
[0001] The present application relates to the technical field of battery thermal management, and in
particular, to an electric vehicle thermal management system, a battery thermal management method
and an electric vehicle.
BACKGROUND
[0002] An electric vehicle is a transportation tool that is powered by on-board power supply to drive
the wheels using driving motor. Due to having less impact on the environment compared with the
traditional vehicles, the electric vehicle is actively promoted and applied in various fields. As the
driving device of pure electric vehicles, the driving motor generates a large amount of heat during
operation, and the continuous accumulation of the heat will seriously affect the stability of the driving
motor. As the power source of the electric vehicles, the battery will generate heat during charging and
discharging. When the battery temperature is too high, it will affect its performance and service life.
Especially when the battery is out of control, if it is not effectively controlled, it is easy to cause fire
and seriously affect personal safety.
[0003] In order to solve the above problems, the traditional solution is to equip the driving motor
and the battery with an independent liquid cooling system. In the prior art, when the heat of the battery
is out of control, the coolant in the battery liquid cooling system is sprayed onto the battery pack.
However, the coolant capacity in the battery liquid cooling system is very limited, and it is often
unable to achieve the purpose of fire extinguishing and cooling when the coolant is exhausted. If an
additional fire extinguishing system is added, it will occupy a large space of the vehicle and increase
the energy consumption of the vehicle, which is not conducive to the lightweight design and cost
reduction of the whole vehicle.
[0004] In addition, when the electric vehicle operates in winter or severe cold areas, the vehicle
charging time becomes longer due to the low battery temperature, while the traditional PTC heating
solution has low heating efficiency, high energy consumption and high failure rate.
SUMMARY
[0005] An embodiment of the present application provides an electric vehicle thermal management
system, a battery thermal management method and an electric vehicle, which can effectively perform
thermal management to the battery and the driving motor. When a thermal runaway occurs in the

battery, the first heat conducting agent and the second heat conducting agent are released to the battery
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to cool or extinguish the battery system, so as to improve the safety of the electric vehicle without
adding an additional fire extinguishing system and save space for the vehicle.

[0006] In order to achieve the above purpose, the embodiment of the present application provides an
electric vehicle thermal management system including a first loop, a second loop, a first temperature
control mechanism, a second temperature control mechanism, a conveying mechanism and a release
mechanism.

[0007] The first loop transmits a first heat conducting agent, and a battery and the first temperature
control mechanism are respectively connected to the first loop. The second loop transmits a second
heat conducting agent, and a driving motor and the second temperature control mechanism are
respectively connected to the second loop. The conveying mechanism is respectively connected to the
first loop and the second loop. The release mechanism is connected to the first loop. The first loop
transmits the first heat conducting agent to the first temperature control mechanism for cooling or
heating, and then transmits it to the battery for heat exchange with the battery, and this cycle continues.
The second loop transmits the second heat conducting agent to the second temperature control
mechanism for cooling or heating, and then transmits it to the driving motor for heat exchange with
the driving motor, and this cycle continues. When a thermal runaway occurs in the battery, the
conveying mechanism transmits the second heat conducting agent to the first loop, and the release
mechanism releases the first heat conducting agent and the second heat conducting agent to the battery
through a release port. The first heat conducting agent and the second heat conducting agent include
a liquid heat conducting agent.

[0008] The first loop includes a first circulating line and a first control device. The first control
device is arranged on the first circulating line to control the flow of the first heat conducting agent in
the first circulating line. The first control device includes a first switch and a first driving member.
[0009] The first loop further includes a first expansion tank. The first expansion tank is connected
to the first circulating line. The first expansion tank is stored with the first heat conducting agent.
When the volume of the first heat conducting agent in the first circulating line becomes smaller due
to evaporation or other reasons, the first heat conducting agent in the first expansion tank enters the
first circulating line for compensation. When the volume of the first heat conducting agent in the first
circulating line becomes larger due to temperature increase, the first heat conducting agent in the first
circulating line enters the first expansion tank to avoid overflow.

[0010] The first temperature control mechanism includes a refrigerator.

[0011] The second loop includes a second circulating line and a second control device. The second

control device is arranged on the second circulating line to control the flow of the second heat
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conducting agent in the second circulating line. The second control device includes a second driving
member and a second switch.

[0012] The second loop further includes a second expansion tank. The second expansion tank is
connected to the second circulating line. The second expansion tank is stored with the second heat
conducting agent. When the volume of the second heat conducting agent in the second circulating line
becomes smaller due to evaporation or other reasons, the second heat conducting agent in the second
expansion tank enters the second circulating line for compensation. When the volume of the second
heat conducting agent in the second circulating line becomes larger due to temperature increase, the
second heat conducting agent in the second circulating line enters the second expansion tank to avoid
overflow.

[0013] The second temperature control mechanism includes a radiator.

[0014] The conveying mechanism includes a conveying line and a conveying control device
arranged on the conveying line. The outlet end of the conveying line is connected to the first loop, and
the inlet end of the conveying line is connected to the second loop. The conveying control device
controls the flow of the second heat conducting agent in the conveying line. When a thermal runaway
occurs in the battery, the conveying control device is opened, and the second heat conducting agent
enters the first loop through the conveying line to converge with the first heat conducting agent. The
conveying control device includes a third driving member and a third switch.

[0015] The first temperature control mechanism includes a heat exchange apparatus. The heat
exchange apparatus is respectively connected to the first loop and the second loop, such that the first
heat conducting agent and the second heat conducting agent separately enter the heat exchange
apparatus for heat exchange. When the battery temperature is too low, the heat generated by the driving
motor can be effectively used to heat the battery, which is efficient and energy-saving.

[0016] The heat exchange apparatus includes a heat exchange line, a heat exchanger and a heat
exchange control device arranged on the heat exchange line. The heat exchanger includes a first flow
passage and a second flow passage, and the first flow passage and the second flow passage are isolated
from each other by a heat exchange plate. The first flow passage is connected in series to the first loop,
and two ends of the second flow passage are connected to the second loop through the heat exchange
line. The heat exchange control device controls the flow of the second heat conducting agent in the
heat exchange line. When the battery is in normal state or needs to be cooled down, the heat exchange
control device is closed. When the battery needs to be heated, the first heat conducting agent flows
into the first flow passage, and the heat exchange control device is opened, such that the heat exchange

line is conducted, and the second heat conducting agent flows through the second flow passage after
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entering the heat exchange line for heat exchange with the first heat conducting agent in the first flow
passage. The second heat conducting agent transfers the heat generated by the driving motor to the
first heat conducting agent, and the first heat conducting agent after completing the heat exchange is
then transmitted to the first loop to heat the battery.

[0017] The heat exchange apparatus includes a heat exchange line, a heat exchanger and a heat
exchange control device arranged on the heat exchange line. The heat exchanger includes a first flow
passage and a second flow passage, and the first flow passage and the second flow passage are isolated
from each other by a heat exchange plate. The second flow passage is connected in series to the second
loop, and two ends of the first flow passage are connected to the first loop through the heat exchange
line. The heat exchange control device controls the flow of the first heat conducting agent in the heat
exchange line. When the battery is in normal state or needs to be cooled down, the heat exchange
control device is closed. When the battery needs to be heated, the second heat conducting agent flows
into the second flow passage, and the heat exchange control device is opened, such that the heat
exchange line is conducted, and the first heat conducting agent flows through the first flow passage
after entering the heat exchange line for heat exchange with the second heat conducting agent in the
second flow passage. The second heat conducting agent transfers the heat generated by the driving
motor to the first heat conducting agent, and the first heat conducting agent after completing the heat
exchange is then transmitted to the first loop to heat the battery.

[0018] The heat exchange control device includes a fourth driving member and a fourth switch.
[0019] The release mechanism includes a nozzle and a release switch. The release switch is arranged
on the nozzle. The inlet end of the nozzle is connected to the first loop, and the outlet end of the nozzle
is provided with the release port. When a thermal runaway occurs in the battery, the release switch is
opened, and the first heat conducting agent and the second heat conducting agent are released to the
battery through the release port. A spraying device is set on the release port to effectively expand the
spraying area.

[0020] The embodiment of the present application further provides a battery thermal management
method using the above electric vehicle thermal management system. When the battery needs to be
cooled, the first loop transmits the first heat conducting agent to the first temperature control
mechanism, the first temperature control mechanism cools down the first heat conducting agent, and
the first loop transmits the cooled first heat conducting agent to the battery for heat exchange. When
a thermal runaway occurs in the battery, the conveying mechanism transmits the second heat
conducting agent to the first loop, such that the second heat conducting agent converges with the first

heat conducting agent, and the release mechanism releases the first heat conducting agent and the
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second heat conducting agent that are converged to the battery.
[0021] When the battery needs to be heated, the first loop transmits the first heat conducting agent
to the first temperature control mechanism, the first temperature control mechanism heats the first
heat conducting agent, and the first loop transmits the heated first heat conducting agent to the battery
for heat exchange.
[0022] The embodiment of the present application further provides an electric vehicle, including the
above electric vehicle thermal management system.
[0023] The present application provides an electric vehicle thermal management system, a battery
thermal management method and an electric vehicle. Compared with the prior art, when a thermal
runaway occurs in the battery, the second heat conducting agent for driving motor thermal
management and the first heat conducting agent for battery thermal management are released to the
battery to prevent the occurrence of fire without adding a fire extinguishing system, so as to save space
for the electric vehicle and improve the safety of the electric vehicle. When the temperature of the
battery is low, the first heat conducting agent is heated by using the heat generated by the driving
motor in operation, and then the first heat conducting agent transfers the heat to the battery to improve
the heating efficiency and save energy.
BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a structural diagram of an electric vehicle thermal management system provided by
a first embodiment of the present application;
[0025] FIG. 2 is a structural diagram of an electric vehicle thermal management system provided by
a second embodiment of the present application.
[0026] As shown in FIGS. 1-2: 100-first loop, 110-first circulating line, 120-first control device,
121-first driving member, 122-first switch, 130-first expansion tank, 200-second loop, 210-second
circulating line, 220-second control device, 221-second driving member, 222-second switch, 230-
second expansion tank, 300-first temperature control mechanism, 310-refrigerator, 320-heat exchange
apparatus, 321-heat exchange line, 322-heat exchanger, 3221-first flow passage, 3222-second flow
passage, 323-heat exchange control device, 3231-fourth driving member, 3232-fourth switch, 400-
second temperature control mechanism, 500-conveying mechanism, 510-conveying line, 520-
conveying control device, 521-third driving member, 522-third switch, 600-release mechanism, 610-
nozzle, 620-release switch, 700-battery, 710-liquid cooling plate, 800-driving motor.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
[0027] In order to make the above objects, features and advantages of the present application clear

and easy to understand, specific embodiments of the present application are described in detail below.
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[0028] First embodiment

[0029] This embodiment provides an electric vehicle thermal management system, as shown in FIG.
1, including a first loop 100, a second loop 200, a first temperature control mechanism 300, a second
temperature control mechanism 400, a conveying mechanism 500 and a release mechanism 600.
[0030] Further, the first loop 100 includes a first circulating line 110, a first control device 120 and
a first expansion tank 130. The first control device 120 and the first expansion tank 130 are
respectively connected to the first circulating line 110. The first control device 120 is used to control
the flow of a first heat conducting agent in the first circulating line 110. The first temperature control
mechanism 300 includes a refrigerator 310 and a heat exchange apparatus 320. The refrigerator 310,
the heat exchange apparatus 320 and a battery 700 are respectively connected to the first circulating
line 110. The first control device 120 includes a first driving member 121 and a first switch 122. The
first driving member 121 drives the flow of the first heat conducting agent. When the first switch 122
is opened, the first heat conducting agent circulates in the first circulating line 110. When the first
switch 122 is closed, the flow of the first heat conducting agent is interrupted.

[0031] Further, the heat exchange apparatus 320 includes a heat exchange line 321, a heat exchanger
322, and a heat exchange control device 323 arranged on the heat exchange line 321. The heat
exchanger 322 includes a first flow passage 3221 and a second flow passage 3222. The first flow
passage 3221 and the second flow passage 3222 are isolated from each other by a heat exchange plate
(not labelled). The second flow passage 3222 is connected in series to the second loop 200. The inlet
end and the outlet end of the heat exchange line 321 are respectively connected to the first circulating
line 110, and the first flow passage 3221 is connected in series to the heat exchange line 321. The heat
exchange control device 323 controls the flow of the first heat conducting agent in the heat exchange
line 321. The heat exchange control device 323 includes a fourth driving member 3231 and a fourth
switch 3232. The fourth driving member 3231 and the fourth switch 3232 are arranged between the
inlet end of the heat exchange line 321 and the first flow passage 3221. Driven by the fourth driving
member 3231, the first heat conducting agent can enter the heat exchange line 321. When the fourth
switch 3232 is opened, the first heat conducting agent enters the first flow passage 3221 and then
flows back to the first circulating line 110 from the outlet end of the heat exchange line 321. When
the fourth switch 3232 is closed, the first heat conducting agent cannot enter the first flow passage
3221 through the heat exchange line 321. Specifically, in this embodiment, as shown in FIG. 1, the
refrigerator 310 is connected to the first circulating line 110 and is arranged between the inlet end of
the heat exchange line 321 and the outlet end of the heat exchange line 321. The first switch 122 is

connected to the first circulating line 110 and is arranged between the refrigerator 310 and the outlet
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end of the heat exchange line 321.

[0032] The second loop 200 includes a second circulating line 210, a second control device 220 and
a second expansion tank 230. The second control device 220 is arranged on the second circulating line
210 to control the flow of a second heat conducting agent in the second circulating line 210. The
second temperature control mechanism 400 uses a radiator. A driving motor 800 and the second
temperature control mechanism 400 are respectively connected to the second circulating line 210. The
second control device 220 includes a second driving member 221 and a second switch 222. The second
driving member 221 drives the flow of the second heat conducting agent. When the second switch
222 is opened, the second heat conducting agent circulates in the second circulating line 210. When
the second switch 222 is closed, the flow of the second heat conducting agent is interrupted. The first
heat conducting agent and the second heat conducting agent in this embodiment both use water. The
use of the expansion tank is a common general knowledge in the art. Therefore, the installations of
the first expansion tank 130 and the second expansion tank 230 are not further described in this
embodiment.

[0033] The conveying mechanism 500 includes a conveying line 510 and a conveying control device
520 arranged on the conveying line 510. The outlet end of the conveying line 510 is connected to the
first circulating line 110, and the inlet end of the conveying line 510 is connected to the second
circulating line 210. The second heat conducting agent can enter the first circulating line 110 through
the conveying line 510, and the conveying control device 520 controls the flow of the second heat
conducting agent in the conveying line 510. The conveying control device 520 includes a third driving
member 521 and a third switch 522. When the third switch 522 is opened, the second heat conducting
agent is driven by the third driving member 521 to enter the conveying line 510 and flows into the
first circulating line 110 from the outlet end of the conveying line 510.

[0034] In this embodiment, the first driving member 121, the second driving member 221, the third
driving member 521 and the fourth driving member 3231 all use water pumps, and the first switch
122, the second switch 222, the third switch 522 and the fourth switch 3232 all use solenoid valves.
During the specific installation, the second driving member 221 and the third driving member 521 can
also be combined into the same water pump, that is, one water pump is used to control the second
circulating line 210 and the conveying line 510 at the same time, so as to make the structure of the
whole system more compact and save space.

[0035] The release mechanism 600 includes a nozzle 610 and a release switch 620, the release switch
620 is arranged on the nozzle 610, the inlet end of the nozzle 610 is connected to the first circulating

line 110, and the outlet end of the nozzle 610 is provided with a release port (not labelled). In this
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embodiment, a spraying device (not shown) can be arranged on the release port to increase the
spraying area. When a thermal runaway occurs in the battery, the release switch 620 is opened, and
the first heat conducting agent and the second heat conducting agent are released to the battery 700
through the spraying device.

[0036] Asshown in FIG. 1, the working principle of the electric vehicle thermal management system
provided by the present application is as follows:

[0037] When the battery 700 needs to be cooled, the first switch 122 is opened, the third switch 522
and the fourth switch 3232 are closed, and the first heat conducting agent is driven by the first driving
member 121 to flow through the first circulating line 110. The first heat conducting agent is firstly
cooled down through the refrigerator 310, and then passes through a liquid cooling plate 710 of the
battery 700 for heat exchange with the battery 700, the heat of the battery 700 is transferred to the first
heat conducting agent, and the first heat conducting agent that completes the heat exchange enters the
refrigerator 310 for cooling again. This cycle continues until the battery 700 returns to normal.
[0038] When the driving motor 800 needs to be cooled, the second switch 222 is opened, and the
second heat conducting agent is driven by the second driving member 221 to flow through the second
circulating line 210. The second heat conducting agent is firstly cooled down through the radiator, and
then passes through the driving motor 800 and exchanges heat with the driving motor 800, whereby
the driving motor 800 transfers heat to the second heat conducting agent. This cycle continues until
the driving motor 800 returns to normal.

[0039] When a thermal runaway occurs in the battery 700, the first switch 122 and the third switch
522 are opened, the fourth switch 3232 and the second switch 222 are closed, the second heat
conducting agent in the second circulating line 210 is driven by the third driving member 521 to enter
the conveying line 510, and then enters the first circulating line 110 from the outlet end of the
conveying line 510, such that the first heat conducting agent and the second heat conducting agent
converge, the release switch 620 is opened, and the first heat conducting agent and the second heat
conducting agent are sprayed on the battery 700 through the spraying device so as to effectively
prevent the occurrence of fire.

[0040] When the battery 700 needs to be heated up, the refrigerator 310 is turned off, the first switch
122 and the third switch 522 are closed, the second switch 222 and the fourth switch 3232 are opened,
and the first heat conducting agent is driven by the fourth driving member 3231 to enter the heat
exchange line 321 and flows through the first flow passage 3221. Meanwhile, the second heat
conducting agent flows through the second flow passage 3222, the second heat conducting agent

transfers the heat of the driving motor 800 to the first heat conducting agent, and the first heat
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conducting agent that completes the heat exchange enters the first circulating line 110 to heat the
battery 700. This cycle continues until the battery 700 returns to normal.

[0041] Second embodiment

[0042] As shown in FIG. 2, the difference from the first embodiment is that the first flow passage
3221 in this embodiment is connected in series to the first loop 100, the inlet end and the outlet end
of the heat exchange line 321 are respectively connected to the second circulating line 210, the second
flow passage 3222 is connected in series to the heat exchange line 321, and the fourth driving member
3231 and the fourth switch 3232 are arranged between the inlet end of the heat exchange line 321 and
the second flow passage 3222. Driven by the fourth driving member 3231, the second heat conducting
agent can enter the heat exchange line 321. When the fourth switch 3232 is opened, the second heat
conducting agent enters the second flow passage 3222 and flows back to the second circulating line
210 from the outlet end of the heat exchange line 321. When the fourth switch 3232 is closed, the
second heat conducting agent cannot enter the second flow passage 3222 through the heat exchange

line 321.



CLAIMS

What is claimed is:
1. An electric vehicle thermal management system, comprising:

a first loop (100), a second loop (200), a first temperature control mechanism (300), a second
temperature control mechanism (400); a conveying mechanism (500) and a release mechanism (600);

wherein the first loop (100) is configured for transmitting a first heat conducting agent, a battery
(700) and the first temperature control mechanism (300) are respectively connected to the first loop
(100), and the first loop (100) transmits the first heat conducting agent to circulate between the first
temperature control mechanism (300) and the battery (700);the second loop (200) is configured for
transmitting a second heat conducting agent, a driving motor (800) and the second temperature control
mechanism (400) are respectively connected to the second loop (200), and the second loop (200)
transmits the second heat conducting agent to circulate between the second temperature control
mechanism (400) and the driving motor (800);

the conveying mechanism (500) is respectively connected to the first loop (100) and the second
loop (200);

the release mechanism (600) is connected to the first loop (100), and a release port of the release
mechanism (600) faces the battery (700); and

characterized in that:

the conveying mechanism (500) further comprises a conveying line (510) and a conveying control
device (520) arranged on the conveying line (510), an outlet end of the conveying line (510) is
connected to the first loop (100), and an inlet end of the conveying line (510) is connected to the

second loop (200).

2. The electric vehicle thermal management system according to claim 1, wherein the first loop (100)
comprises a first circulating line (110) and a first control device (120), and the first control device

(120) is arranged on the first circulating line (110).

3. The electric vehicle thermal management system according to claim 2, wherein the first loop (100)
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further comprises a first expansion tank (130), and the first expansion tank (130) is connected to the

first circulating line (110).

4. The electric vehicle thermal management system according to claim 2, wherein the first control

device (120) comprises a first switch (122) and a first driving member (121).

5. The electric vehicle thermal management system according to claim 1, wherein the first temperature

control mechanism (300) comprises a refrigerator (310).

6. The electric vehicle thermal management system according to claim 1, wherein the second loop
(200) comprises a second circulating line (210) and a second control device (220), and the second

control device (220) is arranged on the second circulating line (210).

7. The electric vehicle thermal management system according to claim 6, wherein the second control

device (220) comprises a second switch (222) and a second driving member (221).

8. The electric vehicle thermal management system according to claim 6, wherein the second loop
(200) further comprises a second expansion tank (230), and the second expansion tank (230) is

connected to the second circulating line (210).

9. The electric vehicle thermal management system according to claim 1, wherein the second

temperature control mechanism (400) comprises a radiator.

10. The electric vehicle thermal management system according to claim 1, wherein the first
temperature control mechanism (300) comprises a heat exchange apparatus (320), the heat exchange
apparatus (320) is respectively connected to the first loop (100) and the second loop (200), such that
the first heat conducting agent and the second heat conducting agent enter the heat exchange apparatus

(320) for heat exchange.

11. The electric vehicle thermal management system according to claim 10, wherein the heat exchange
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apparatus (320) comprises a heat exchange line (321), a heat exchanger (322) and a heat exchange
control device (323) arranged on the heat exchange line (321), the heat exchanger (322) comprises a
first flow passage (3221) and a second flow passage (3222), and the first flow passage (3221) and the
second flow passage (3222) are isolated from each other by a heat exchange plate; the first flow
passage (3221) is connected in series to the first loop (100); two ends of the second flow passage
(3222) are connected to the second loop (200) through the heat exchange line (321), and the heat
exchange control device (323) controls the flow of the second heat conducting agent in the heat

exchange line (321).

12. The electric vehicle thermal management system according to claim 10, wherein the heat exchange
apparatus (320) comprises a heat exchange line (321), a heat exchanger (322) and a heat exchange
control device (323) arranged on the heat exchange line (321), the heat exchanger (322) comprises a
first flow passage (3221) and a second flow passage (3222), and the first flow passage (3221) and the
second flow passage (3222) are isolated by a heat exchange plate; the second flow passage (3222) is
connected in series to the second loop (200); two ends of the first flow passage (3221) are connected
to the first loop (100) through the heat exchange line (321), and the heat exchange control device (323)

controls the flow of the first heat conducting agent in the heat exchange line (321).

13. The electric vehicle thermal management system according to claim 1, wherein the release
mechanism (600) comprises a nozzle (610) and a release switch (620), the release switch (620) is
arranged on the nozzle (610), an inlet end of the nozzle (610) is connected to the first loop (100), and

an outlet end is provided with the release port.

14. A battery thermal management method using the electric vehicle thermal management system
according to any one of claims 1 to 13, comprising:

when the battery (700) needs to be cooled, the first loop (100) transmits the first heat conducting
agent to the first temperature control mechanism (300), and the first temperature control mechanism
(300) cools down the first heat conducting agent, the first loop (100) transmits the cooled first heat
conducting agent to the battery (700) for heat exchange; when a thermal runaway occurs in the battery
(700), the conveying mechanism (500) transmits the second heat conducting agent to the first loop

(100), such that the second heat conducting agent converges with the first heat conducting agent, and
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the release mechanism (600) releases the first heat conducting agent and the second heat conducting

agent that are converged to the battery (700).

15. The battery thermal management method according to claim 14, further comprising:

when the battery (700) needs to be heated, the first loop (100) transmits the first heat conducting
agent to the first temperature control mechanism (300), the first temperature control mechanism (300)
heats the first heat conducting agent, and the first loop (100) transmits the heated first heat conducting

agent to the battery (700) for heat exchange.

16. An electric vehicle comprising the electric vehicle thermal management system according to any

one of claims 1to 13.
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