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BATTERY TRAY AND BATTERY ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims a priority to Chinese Patent Application No.
202311869949.0, filed on December 29, 2023, the entire content of which is incorporated herein

by reference.

FIELD

[0002] The present disclosure relates to, but is not limited to, the technical field of batteries,

and in particular, to a battery tray and a battery assembly.

BACKGROUND

[0003] In the related art, for a battery assembly of a vehicle, a heat exchange plate plays a
crucial role in cooling the battery assembly. In a conventional battery assembly, a water inlet
and a water outlet of the heat exchange plate are generally formed inside a frame of the battery
assembly. When leakage occurs at the water inlet and water outlet of the heat exchange plate, a
short circuit inside the battery assembly and a sharp rise in a temperature of a battery pack may
be caused, which seriously affects safety and reliability of the battery assembly during operation,
while shortening performance and a service life of a battery.

[0004] In addition, since the water inlet and water outlet of the heat exchange plate are
formed inside the battery assembly, maintenance of the heat exchange plate is made relatively

difficult.

SUMMARY

[0005] The following description is a summary of the subject matter described in detail

herein. This summary is not intended to limit the scope of the claims.
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[0006] An objective of the present disclosure is to propose a battery tray, which can
effectively prevent the occurrence of a short circuit inside a battery assembly, ensure safety and
reliability of the battery assembly during operation, and also reduce maintenance difficulty of
a water inlet and a water outlet of a heat exchange plate.

[0007] Another objective of the present disclosure is to propose a battery assembly.

[0008] The battery tray according to the present disclosure includes: a frame arranged in a
surrounding manner to define a battery receiving cavity in the frame; a heat exchange plate
disposed on a bottom of the frame and closing the battery receiving cavity; and an extension
plate connected to the heat exchange plate and protruding from an outer periphery of the frame.
A cooling flow channel adapted to exchange heat from the battery receiving cavity is formed in
the heat exchange plate, and a water inlet and a water outlet that are in communication with the
cooling flow channel that are formed on the extension plate.

[0009] With the battery tray according to the present disclosure, the battery receiving cavity
is formed in the frame. The heat exchange plate is disposed on the bottom of the frame. The
extension plate is disposed at an outer peripheral edge of the frame, is connected to the heat
exchange plate, protrudes from the outer periphery of the frame and extends in a direction away
from the battery receiving cavity. The water inlet and the water outlet that are in communication
with the cooling flow channel are formed on the extension plate. In this way, the water inlet and
the water outlet of the heat exchange plate are formed outside the frame, which prevents a
cooling liquid from flowing into an interior of the battery assembly when leakage occurs at the
water inlet or the water outlet of the heat exchange plate, thus effectively preventing the
occurrence of the short circuit inside the battery assembly, and ensuring the safety and reliability
of the battery assembly during operation. Meanwhile, since in the present disclosure, the water
inlet and the water outlet of the heat exchange plate are formed outside the frame, maintenance
and repair of the water inlet and the water outlet of the heat exchange plate can be performed
without disassembling the battery assembly, making the maintenance and repair of the water
inlet and the water outlet of the heat exchange plate more convenient and efficient.

[0010] The battery assembly according to the present disclosure includes: a plurality of
battery packs arranged sequentially in a first direction, wherein each of the plurality of battery

packs is provided with a plurality of battery cells arranged sequentially in a second direction;
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and the battery tray as described above. The plurality of battery packs are received in the battery
receiving cavity.

[0011] With the battery assembly according to the present disclosure, the battery tray as
described above is provided. The battery assembly is internally further provided with the
plurality of battery packs arranged sequentially in the first direction. Moreover, each of the
plurality of battery packs is provided with the plurality of battery cells arranged sequentially in
the second direction. The plurality of battery packs are received in the battery receiving cavity.
Therefore, with the battery assembly according to the present disclosure, by forming the water
inlet and the water outlet of the heat exchange plate outside the frame, the battery assembly can
be directly assembled with a vehicle in a Y-direction without an additional water circuit
conversion assembly, achieving higher efficiency of assembly and disassembly between the
battery assembly and an electrical device. In addition, since the water inlet and the water outlet
of the heat exchange plate are formed outside the battery assembly, maintenance of the battery
assembly is more convenient. Meanwhile, the occurrence of leakage at the water inlet and the
water outlet does not affect the interior of the battery assembly, which improves the safety and
reliability of the battery assembly during operation.

[0012] Additional aspects and advantages of the present disclosure will be in part set forth
below, become apparent in part from the following description, or can be learned by practice of
the present disclosure.

[0013] Other aspects may be apparent upon reading and understanding the drawings and

detailed descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a front view of a battery tray according to an embodiment of the present
disclosure;

[0015] FIG. 2 is a cross-sectional view of a battery tray according to an embodiment of the
present disclosure;

[0016] FIG. 3 is a front view of a connection plate according to an embodiment of the

present disclosure;
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[0017] FIG. 4 is a schematic view of a water outlet flow path, a water inlet flow path, a
branch flow path, and a battery assembly according to an embodiment of the present disclosure;
[0018] FIG. 5 is a front view of a heat exchange plate according to an embodiment of the
present disclosure;

[0019] FIG. 6 is a schematic view of a first heat exchange region according to an
embodiment of the present disclosure;

[0020] FIG. 7 is a schematic view of a second heat exchange region according to an
embodiment of the present disclosure;

[0021] FIG. 8 is a schematic view of a third heat exchange region according to an
embodiment of the present disclosure;

[0022] FIG. 9 is a schematic view of a fourth heat exchange region according to an
embodiment of the present disclosure;

[0023] FIG. 10 is a schematic view of a battery pack and a heat exchange plate according
to an embodiment of the present disclosure; and

[0024] FIG. 11 is a bottom view of a battery tray according to an embodiment of the present

disclosure.

DETAILED DESCRIPTION

[0025] The embodiments of the present disclosure will be described in detail below with
reference to examples thereof as illustrated in the accompanying drawings, throughout which
same or similar elements, or elements having same or similar functions, are denoted by same
or similar reference numerals. The embodiments described below with reference to the
drawings are illustrative only, and are intended to explain, rather than limiting, the present
disclosure.

[0026] In the related art, for a battery assembly of a vehicle, a heat exchange plate plays a
crucial role in cooling the battery assembly. In a conventional battery assembly, a water inlet
and a water outlet of the heat exchange plate are generally formed inside a frame of the battery
assembly. When leakage occurs at the water inlet and the water outlet of the heat exchange plate,

a short circuit inside the battery assembly and a sharp rise in a temperature of a battery pack
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may be caused, which seriously affects safety and reliability of the battery assembly during
operation, while shortening performance and a service life of a battery.

[0027] In addition, since the water inlet and water outlet of the heat exchange plate are
formed inside the battery assembly, maintenance of the heat exchange plate is made relatively
difficult.

[0028] A battery tray according to the embodiments of the present disclosure is described
below with reference to FIG. 1 to FIG. 11.

[0029] The battery tray 100 according to the present disclosure includes: a frame 21, a heat
exchange plate 1, and an extension plate 11. The frame 21 is arranged in a surrounding manner
to define a battery receiving cavity in the frame 21. The heat exchange plate 1 is disposed on a
bottom of the frame 21 and closes the battery receiving cavity. The extension plate 11 is
connected to the heat exchange plate 1 and protrudes from an outer periphery of the frame 21.
A cooling flow channel adapted to exchange heat from the battery receiving cavity is formed in
the heat exchange plate. A water inlet 10 and a water outlet 20 that are in communication with
the cooling flow channel are formed on the extension plate 11.

[0030] In some specific embodiments, the battery tray 100 is composed of the frame 21,
the heat exchange plate 1, and the extension plate 11. The battery receiving cavity is formed in
the frame 21. The battery is disposed in the battery receiving cavity. The frame 21 is capable of
providing protection for the battery to prevent the battery from being damaged by external
impacts, and also capable of positioning the battery to ensure correct mounting of the battery.
The heat exchange plate 1 is disposed on the bottom of the frame 21. The heat exchange plate
1 can close a bottom of the battery receiving cavity. A plurality of cooling flow channels that
are distributed at various positions of the battery receiving cavity are formed in the heat
exchange plate 1. A cooling liquid flows in the cooling flow channels, and may absorb heat in
the battery receiving cavity to reduce a temperature inside the battery receiving cavity, and thus
lower a temperature of the battery, preventing performance degradation or damage of the battery
caused by overheating of the battery. The extension plate 11 is disposed at an outer peripheral
edge of the frame 21, is connected to the heat exchange plate 1, protrudes from the outer
periphery of the frame 21 and extends in a direction away from the battery receiving cavity.

The water inlet 10 and the water outlet 20 that are in communication with the cooling flow
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channels are formed on the extension plate 11. In the present disclosure, the water inlet 10 and
the water outlet 20 of the heat exchange plate 1 are formed outside the frame 21, which prevents
the cooling liquid from flowing into an interior of the battery assembly when the leakage occurs
at the water inlet 10 or the water outlet 20 of the heat exchange plate 1, thus effectively
preventing the occurrence of the short circuit inside the battery assembly, and ensuring the
safety and reliability of the battery assembly during operation. Meanwhile, compared with a
conventional battery pack 2 where the water inlet 10 and the water outlet 20 of the heat
exchange plate 1 are disposed inside the battery, since in the present disclosure, the water inlet
10 and the water outlet 20 of the heat exchange plate 1 are formed outside the frame 21,
maintenance and repair of the water inlet 10 and the water outlet 20 of the heat exchange plate
1 can be performed without disassembling the battery assembly, making the maintenance and
repair of the water inlet 10 and the water outlet 20 of the heat exchange plate 1 more convenient
and efficient.

[0031] With the battery tray 100 according to the present disclosure, the battery receiving
cavity is formed in the frame 21. The heat exchange plate 1 is disposed on the bottom of the
frame 21. The extension plate 11 is disposed at the outer peripheral edge of the frame 21. The
extension plate 11 is connected to the heat exchange plate 1, protrudes from the outer periphery
of the frame 21, and extends in the direction away from the battery receiving cavity. The water
inlet 10 and the water outlet 20 that are respectively in communication with the cooling flow
channel are formed on the extension plate 11. In this way, the water inlet 10 and the water outlet
20 of the heat exchange plate 1 are formed outside the frame 21, which prevents the cooling
liquid from flowing into the interior of the battery assembly when the leakage occurs at the
water inlet 10 or the water outlet 20 of the heat exchange plate 1, thus effectively preventing
the occurrence of the short circuit inside the battery assembly, and ensuring the safety and
reliability of the battery assembly during operation. Meanwhile, since in the present disclosure,
the water inlet 10 and the water outlet 20 of the heat exchange plate 1 are formed outside the
frame 21, the maintenance and repair of the water inlet 10 and the water outlet 20 of the heat
exchange plate 1 can be performed without disassembling the battery assembly, making the
maintenance and repair of the water inlet 10 and the water outlet 20 of the heat exchange plate

1 more convenient and efficient.
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[0032] According to some embodiments of the present disclosure, opening directions of the
water inlet 10 and the water outlet 20 are the same as an extending direction of the heat
exchange plate 1.

[0033] In some specific embodiments, the heat exchange plate 1 extends horizontally in a
length direction of the frame 21, and the water inlet 10 and the water outlet 20 are open facing
the length direction of the frame 21 of the battery, such that a water inlet direction and a water
outlet direction of the cooling flow channel are the same as the extending direction of the heat
exchange plate 1, both facing the length direction of the frame 21. The battery tray 100 may be
directly assembled with the vehicle in the length direction of the frame 21, without an additional
water circuit conversion assembly for converting a water inlet direction and a water outlet
direction of the heat exchange plate 1 from a thickness direction of the frame 21 to the length
direction of the frame 21, thus improving assembly and disassembly efficiency of the battery
tray 100 and the vehicle, and reducing a manufacturing cost of the vehicle.

[0034] According to some embodiments of the present disclosure, the extension plate 11
includes: a body portion 13 and an adapter box 12. The body portion 13 is connected to the heat
exchange plate 1 and has the same extending direction as the heat exchange plate 1. The body
portion 13 protrudes from the outer periphery of the frame 21. The adapter box 12 is disposed
on a side of the body portion 13 in a thickness direction of the body portion. The water inlet 10
and the water outlet 20 are formed on the adapter box 12. The adapter box 12 has a first chamber
and a second chamber that are formed in the adapter box 12. The cooling flow channel is in
communication with the water inlet 10 and the water outlet 20 respectively via the first chamber
and the second chamber.

[0035] In some specific embodiments, the extension plate 11 is composed of the body
portion 13 and the adapter box 12. The body portion 13 is disposed at an edge of the outer
periphery of the frame 21. An end of the body portion 13 is connected to the heat exchange
plate 1, and the other end of the body portion 13 protrudes from the outer periphery of the frame
21 and extends in a direction away from the heat exchange plate 1. The adapter box 12 is
disposed on the side of the body portion 13 in the thickness direction of the body portion. The
body portion 13 may be used to support and fix the adapter box 12, improving stability and

reliability of the adapter box 12 during operation. The water inlet 10 and the water outlet 20 are
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formed on a side of the adapter box 12 facing away from the frame 21 in a length direction of
the frame. The adapter box 12 further has the first chamber and the second chamber that are
formed in the adapter box 12 and extend in a thickness direction of the adapter box 12. The
water inlet 10 is in communication with the cooling flow channel via the first chamber. A
cooling liquid flowing in the water inlet 10 along the length direction of the frame 21 may be
switched to flow in the thickness direction of the frame 21 and then flow into the cooling flow
channel when passing through the first chamber. The water outlet 20 is in communication with
the cooling flow channel via the second chamber. A cooling liquid flowing in the cooling flow
channel along the length direction of the frame 21 may be switched to flow in the thickness
direction of the frame 21 and then flow into the water outlet 20 when passing through the second
chamber. A flow direction of the cooling liquid is re-switched to flow in the length direction of
the frame 21 when entering the water outlet 20. With the battery tray 100 of the present
disclosure, through the switching of the first chamber and the second chamber, a flow direction
of the cooling liquid in the cooling flow channel is the same as flow directions of the cooling
liquid at the water inlet 10 and the water outlet 20. In this way, the battery tray 100 can be
directly assembled with the vehicle in the length direction of the frame 21, without the
additional water circuit conversion assembly for converting the water inlet direction and the
water outlet direction of the heat exchange plate 1 from the thickness direction of the frame 21
to the length direction of the frame 21, thus improving the assembly and disassembly efficiency
of the battery tray 100 and the vehicle, and reducing the manufacturing cost of the vehicle.

[0036] According to some embodiments of the present disclosure, the adapter box 12
includes: a housing and a stop plate. The water inlet 10 and the water outlet 20 are formed on a
side of the housing facing away from the frame 21. The stop plate is disposed in the housing
and divides an interior of the housing into the first chamber and the second chamber. The first
chamber is in communication with both the water inlet 10 and the cooling flow channel. The
second chamber is in communication with both the water outlet 20 and the cooling flow channel.
[0037] In some specific embodiments, the adapter box 12 is composed of a housing and a
stop plate. The housing is disposed on the side of the body portion 13 in the thickness direction
of the body portion. A side wall of the housing in a height direction is attached to the outer

periphery of the frame 21. The housing extends in a thickness direction of the body portion 13.
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A water conversion chamber is formed in the housing. The water inlet 10 and the water outlet
20 are formed on a wall surface of the side of the housing facing away from the frame 21. A
water inlet nozzle is further provided at the water inlet 10, and a water outlet nozzle is further
provided at the water outlet 20. Extending directions of the water inlet nozzle and the water
outlet nozzle are the same as the extending direction of the heat exchange plate 1. The water
inlet 10 and the water outlet 20 are both in communication with the water conversion chamber.
The stop plate is disposed in the water conversion chamber and divides the water conversion
chamber into a first chamber and a second chamber that is relatively independent of first
chamber, which can effectively prevent mixing of cooling liquids at different temperatures in
the first chamber and the second chamber, ensuring a heat exchange effect of the heat exchange
plate 1. The first chamber and the second chamber extend in the thickness direction of the
adapter box 12. The water inlet nozzle is in communication with the cooling flow channel via
the first chamber. A cooling liquid flowing in the water inlet nozzle along the extending
direction of the heat exchange plate 1 may be switched to flow in the thickness direction of the
adapter box 12 and then flow into the cooling flow channel when passing through the first
chamber. The water outlet nozzle is in communication with the cooling flow channel via the
second chamber. A cooling liquid flowing in the cooling flow channel along the extending
direction of the heat exchange plate 1 may be switched to flow in the thickness direction of the
adapter box 12 and then flow into the water outlet nozzle when passing through the second
chamber. The flow direction of the cooling liquid is re-switched when the cooling liquid enters
the water outlet nozzle, and the cooling liquid flows in the extending direction of the heat
exchange plate 1. With the battery tray 100 of the present disclosure, through the switching of
the first chamber and the second chamber, the flow direction of the cooling liquid in the cooling
flow channel is the same as opening directions of the water inlet nozzle and the water outlet
nozzle. In this way, the battery tray 100 can be directly assembled with the vehicle in the length
direction of the frame 21, without the additional water circuit conversion assembly for
converting the water inlet direction and the water outlet direction of the heat exchange plate 1
from the thickness direction of the frame 21 to the length direction of the frame 21, thus
improving the assembly and disassembly efficiency of the battery tray 100 and the vehicle, and

reducing the manufacturing cost of the vehicle.
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[0038] According to some embodiments of the present disclosure, a first flow path and a
second flow path that extend in a horizontal direction are formed in the body portion 13. The
first chamber is in communication with the cooling flow channel via the first flow path, and the
second chamber is in communication with the cooling flow channel via the second flow path.
The first chamber has a first flow guide wall. The first flow guide wall has a first wall directly
facing the first flow path and a second wall directly facing the water inlet 10. An arc transition
is formed between the first wall and the second wall. The second chamber has a second flow
guide wall. The second flow guide wall has a third wall directly facing the second flow path
and a fourth wall directly facing the water outlet 20. An arc transition is formed between the
third wall and the fourth wall.

[0039] In some specific embodiments, the first flow path and the second flow path that
extend in the horizontal direction are formed in the body portion 13. An end of the first flow
path is in communication with the first chamber, and the other end of the first flow path is in
communication with the cooling flow channel. An end of the second flow path is in
communication with the second chamber, and the other end of the second flow path is in
communication with the cooling flow channel. Flow of the cooling liquid between the first
chamber and a heat exchange flow channel, and between the second chamber and the heat
exchange flow channel is realized via the first flow path and the second flow path, respectively.
At least a part of an inner wall of the first chamber has the first flow guide wall. The first flow
guide wall has the first wall directly facing the first flow path and the second wall directly facing
the water inlet 10. An arc transition is formed between the first wall and the second wall. The
second chamber has the second flow guide wall formed in the second chamber. The second
flow guide wall has the third wall directly facing the second flow path and the fourth wall
directly facing the water outlet 20. An arc transition is formed between the third wall and the
fourth wall. Friction between the cooling liquid and both the first wall and the second wall can
be reduced through the arc transition, thereby reducing flow resistance of the cooling liquid and
improving flow smoothness of the cooling liquid. A pressure loss caused by a right-angle
transition or a sharp transition can also be avoided through the arc transition, ensuring stability
and a flow speed of the cooling liquid during flow.

[0040] According to some embodiments of the present disclosure, the heat exchange plate

10
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1 includes a first heat exchange plate 1 and a second heat exchange plate 1. The first heat
exchange plate 1 has a flow channel groove 101, and the second heat exchange plate 1 covers
the first heat exchange plate 1 and closes the flow channel groove 101 to define the cooling
flow channel. The body portion 13 includes: a first adapter plate 111 and a second adapter plate
112. The first adapter plate 111 and the first heat exchange plate 1 are constructed as one piece,
and the first adapter plate 111 has an adapter groove in communication with the flow channel
groove 101. The second adapter plate 112 and the second heat exchange plate 1 are constructed
as one piece, and the second adapter plate 112 covers the first adapter plate 111 and closes the
adapter groove to define an adapter flow channel in communication with the cooling flow
channel. The adapter box 12 is disposed on a side of the second adapter plate 112 in the
thickness direction of the second adapter plate. The second adapter plate 112 has adapter holes.
The adapter flow channel is in communication with the first chamber and the second chamber
respectively through the adapter holes.

[0041] In some specific embodiments, two heat exchange plates 1 are provided, and are the
first heat exchange plate 1 and the second heat exchange plate 1, respectively. The first heat
exchange plate 1 has a plurality of flow channel grooves 101 recessed in a direction away from
the second heat exchange plate 1. The cooling liquid flows in the flow channel grooves 101 to
realize cooling of the battery receiving cavity. The second heat exchange plate 1 covers the first
heat exchange plate 1. The second heat exchange plate 1 may close the flow channel grooves
101 to form the heat exchange flow channel, effectively prevent the occurrence of leakage of
the cooling liquid during flow in the heat exchange flow channel, and ensure stability and
reliability of the battery assembly during operation. The body portion 13 is composed of the
first adapter plate 111 and the second adapter plate 112. The first adapter plate 111 and the first
heat exchange plate 1 are constructed as one piece. The second adapter plate 112 and the second
heat exchange plate 1 are construted as one piece. On the one hand, the first adapter plate 111
and the first heat exchange plate can be manufactured by the same mold, and the second adapter
plate 112 and the second heat exchange plate can be manufactured by the same mold, which
reduces the number of manufactured parts and lowering the manufacturing cost. On the other
hand, assembly and disassembly between the first adapter plate 111 and the first heat exchange

plate, and between the second adapter plate 112 and the second heat exchange plate are more
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convenient, which reduces difficulty of cleaning and maintaining the first heat exchange plate
1 and the second heat exchange plate 1. The first adapter plate 111 has a first adapter groove
and a second adapter groove that are in communication with the flow channel grooves 101.
Structures of the first adapter groove and the second adapter groove are different. The first
adapter groove is in communication with four flow channel grooves 101. The second adapter
groove is in communication with three flow channel grooves 101. Moreover, the first adapter
groove is in communication with the water inlet 10, and the second adapter groove is in
communication with the water outlet 20. This design has a predetermined fool-proof function,
effectively preventing the water inlet nozzle and the water outlet nozzle from being reversely
assembled. The second heat exchange plate 1 covers the first adapter plate 111. The second heat
exchange plate 1 may close the adapter grooves to define the adapter flow channel that is in
communication with the heat exchange flow channels, and may effectively prevent the leakage
of the cooling liquid when flowing from the heat exchange flow channels into the adapter flow
channel or from the adapter flow channel into the heat exchange flow channels, ensuring the
stability and reliability of the battery assembly during operation. The adapter box 12 is disposed
on the side of the second adapter plate 112 in the thickness direction of the second adapter plate.
The second adapter plate 112 has the adapter holes. The adapter flow channel is in
communication with the first chamber and the second chamber respectively through the adapter
holes. In this way, a change in the flow directions of the cooling liquid at the water inlet 10 and
the water outlet 20 is realized.

[0042] According to some embodiments of the present disclosure, the frame 21 is provided
with a first connection member 14 and a second connection member 15 on a side wall of the
frame. The body portion 13 is located between the first connection member 14 and the second
connection member 15. The body portion has a first side edge 113 on a side of the body portion
close to the first connection member 14 and a second side edge 114 on a side of the body portion
close to the second connection member 15. The first side edge 113 and the second side edge
114 extend obliquely towards each other in a direction away from the frame 21.

[0043] In some specific embodiments, the frame 21 is provided with the first connection
member 14 and the second connection member 15 on a side wall of the frame in the length

direction of the frame, and the first connection member and the second connection member
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protrude from the outer periphery of the frame 21. The body portion 13 is disposed between the
first connection member 14 and the second connection member 15. The body portion 13 has a
first side close to the first connection member 14, a second side close to the second connection
member 15, a third side, the first side edge 113, and the second side edge 114. The first side and
the second side are arranged in parallel, and are both perpendicular to the side wall of the frame
21. The first side edge 113 is connected to the first side. The second side edge 114 is connected
to the second side. An end of the first side edge 113 away from the first side and an end of the
second side edge 114 away from the second side are arranged obliquely towards each other. A
predetermined distance exists between the first side edge 113 and the first connection member
14, and a predetermined distance exists between the second side edge 114 and the first
connection member 14, such that the extension plate 11 does not interfere with the first
connection member 14 and the second connection member 15, ensuring the stability and
reliability of the battery assembly during operation. In addition, some other components are
further provided on the body portion 13. Predetermined gaps also occur among the other
components disposed on the body portion 13 and the first connection member 14 and the second
connection member 15, such that the other components disposed on the body portion 13 do not
interfere with the first connection member 14 and the second connection member 15, further
improving the stability and reliability of the battery assembly during operation. The end of the
first side edge 113 away from the first side and the end of the second side edge 114 away from
the second side are connected by the third side. The third side is parallel to the side wall of the
frame 21 in the length direction of the frame.

[0044] According to some embodiments of the present disclosure, the housing is provided
with a first lug 23 and a second lug 24 at two sides of the housing in a width direction of the
housing, respectively. The first lug 23 and the second lug 24 are both fixedly connected to the
body portion 13. On the one hand, the first lug 23 and the second lug 24 both fix and support
the adapter box 12, which improves a strength of a connection structure between the body
portion 13 and the housing, improves stability and reliability of a connection between the
housing and the body portion 13, avoids loosening or falling off of the adapter box 12 during
use of the battery tray 100, and improves stability and reliability of the battery tray 100 in use.

On the other hand, the first lug 23 and the second lug 24 can also protect an internal structure
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of the adapter box 12, preventing internal damage to the adapter box 12 when subjected to the
external impacts.

[0045] According to some embodiments of the present disclosure, the battery tray 100
further includes: a connection plate 22 disposed on a side of the extension plate 11 in a thickness
direction of the extension plate. The extension plate 11 is connected to the frame 21 by the
connection plate 22.

[0046] In some specific embodiments, the connection plate 22 is further provided on the
battery tray 100. An end of the connection plate 22 is connected to the frame 21. The other end
of the connection plate 22 protrudes from the outer periphery of the frame 21, and is attached
to the side of the extension plate 11 in the thickness direction of the extension plate. The
extension plate 11 is connected to the frame 21 by the connection plate 22, which increases a
contact area between the frame 21 and the extension plate 11, and improves stability and
reliability of a connection between the frame 21 and the extension plate 11. Meanwhile, the
connection plate 22 can also improve a structural strength of the extension plate 11 to some
extent, enhancing stability and reliability when the battery assembly is docked with the vehicle.
[0047] According to some embodiments of the present disclosure, the connection plate 22
includes: a main portion 221 disposed on a side of the extension plate 11 in the thickness
direction of the extension plate and fixed to the extension plate 11; and a first side plate 222
and a second side plate 223 that are disposed on two sides of the main portion 221 in a width
direction of the main portion and extend to the frame 21. The first side plate 222 and the second
side plate 223 directly face end surfaces of the frame 21 in the thickness direction of the frame
and are connected to the end surfaces.

[0048] In some specific embodiments, the connection plate 22 is mainly composed of the
main portion 221, the first side plate 222, and the second side plate 223. The main portion 221
has a shape the same as that of the body portion 13 of the extension plate 11. The main portion
221 is attached to the side of the body portion 13 in the thickness direction of the body portion
and connected to the body portion 13 by a fastener. In this way, a structural strength and rigidity
of the body portion 13 of the extension plate 11 are enhanced, and stability and reliability when
the extension plate 11 is docked with the vehicle are improved. The first side plate 222 is

provided at an end of the main portion 221 in the width direction of the main portion, and the
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second side plate 223 is provided at the other end of the main portion 221 in the width direction
of the main portion. The first side plate 222 and the second side plate 223 extend towards a
direction away from each other and in the width direction of the frame 21. The first side plate
222 and the second side plate 223 directly face end surfaces of the frame 21 in the thickness
direction of the frame and are connected to the end surfaces, realizing a connection between the
connection plate 22 and the frame 21. The extension plate 11 is connected to the frame 21 by
the connection plate 22 through the main portion 221, the first side plate 222, and the second
side plate 223, which further increases the contact area between the frame 21 and the extension
plate 11, and improves the stability and reliability of the connection between the frame 21 and
the extension plate 11.

[0049] The battery assembly according to the present disclosure is briefly described below.
[0050] The battery assembly according to the present disclosure is provided with the battery
tray 100 according to any one of the above embodiments. Since the battery assembly according
to the present disclosure is provided with the battery tray 100 according to any one of the above
embodiments, the battery assembly is internally further provided with a plurality of battery
packs 2 arranged sequentially in a first direction. Each of the plurality of battery packs 2 is
provided with a plurality of battery cells 60 arranged sequentially in a second direction. The
plurality of battery packs 2 are received in the battery receiving cavity. Therefore, with the
battery assembly according to the present disclosure, by forming the water inlet 10 and the
water outlet 20 of the heat exchange plate 1 outside the frame 21, and making the opening
directions of the water inlet 10 and the water outlet 20 the same as the extending direction of
the heat exchange plate 1, the battery assembly can be directly assembled with the vehicle in a
Y-direction without the additional water circuit conversion assembly, achieving higher
efficiency of assembly and disassembly between the battery assembly and an electrical device.
In addition, since the water inlet 10 and the water outlet 20 of the heat exchange plate 1 are
formed outside the battery assembly, maintenance of the battery assembly is more convenient.
Meanwhile, the occurrence of leakage at the water inlet and the water outlet does not affect the
interior of the battery assembly, which improves the safety and reliability of the battery
assembly during operation.

[0051] In some specific embodiments, the first direction may be configured as a length
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direction of the battery assembly, the second direction may be configured as a width direction
of the battery assembly, and the third direction may be configured as a height direction of the
battery assembly. The plurality of battery cells 60 are arranged sequentially in the second
direction to form the battery pack 2. The battery assembly includes a plurality of battery packs
2 arranged sequentially in the second direction. The battery assembly further includes the heat
exchange plate 1 disposed on a side of each of the plurality of battery packs 2 in the third
direction. The plurality of battery cells 60 abut against the heat exchange plate 1, which enables
the heat exchange plate 1 to heat or cool the plurality of battery cells 60. The heat exchange
plate 1 has a plurality of heat exchange regions. One heat exchange region is provided
corresponding to the plurality of battery packs 2. A plurality of branch flow paths are formed in
each of the plurality of heat exchange regions . One battery pack 2 is provided corresponding
to the plurality of branch flow paths. A water inlet flow path and a water outlet flow path are
formed in the heat exchange plate 1. The heat exchange plate 1 further has the water inlet 10
and the water outlet 20. The water inlet flow path has an end in communication with the water
inlet 10 and the other end in communication with upstream ends of the branch flow paths. The
water outlet flow path has an end in communication with the water outlet 20 and the other end
in communication with downstream ends of the branch flow paths.

[0052] It can be understood that the cooling liquid flows out from the water outlet 20 after
sequentially passing through the water inlet 10, the water inlet flow path, the branch flow paths,
and the water outlet flow path, and exchanges heat with the plurality of battery cells 60 during
flow. One heat exchange region corresponds to the plurality of battery packs 2, and one battery
pack 2 corresponds to the plurality of branch flow paths. A cooling liquid flowing in the
plurality of branch flow paths may exchange heat with the battery pack 2, improving a heat
exchange effect of the battery pack 2. It is worth mentioning that an operation temperature of
the battery pack 2 affects operation efficiency of the battery pack 2 when the battery pack 2 is
in operation. Therefore, through the above arrangement, the temperature of the battery pack 2
can be made more stable during operation, resulting in more stable operation efficiency of the
battery pack 2, thus improving operation stability of the battery assembly.

[0053] According to some embodiments of the present disclosure, the heat exchange plate

1 has a water inlet 10, a water outlet 20, a water inlet flow path in communication with the
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water inlet 10, and a water outlet flow path in communication with the water outlet 20. The heat
exchange plate 1 has a plurality of heat exchange regions corresponding to the plurality of
battery packs 2. A plurality of branch flow paths are formed in each of the plurality of heat
exchange regions, and the plurality of branch flow paths correspond to each of the plurality of
battery packs 2. An upstream end of each of the plurality of branch flow paths is in
communication with the water inlet flow path and a downstream end of each of the plurality of
branch flow paths is in communication with the water outlet flow path.

[0054] According to some embodiments of the present disclosure, in one of the plurality of
heat exchange regions, the plurality of branch flow paths extend in the second direction and are
arranged at intervals in the first direction. A cooling liquid in at least one of the plurality of
branch flow paths flows in a first flow direction, and a cooling liquid in at least one other of the
plurality of branch flow paths flows in a second flow direction opposite to the first flow
direction.

[0055] In some specific embodiments, the plurality of branch flow paths extend in the
second direction, and are arranged at intervals in the first direction. It can be understood that
the cooling liquid enters from the water inlet 10, flows sequentially through the water inlet flow
path, the branch flow paths, and the water outlet flow path, and is then discharged from the
water outlet 20. The cooling liquid exchanges heat with the battery pack 2 during flow.
Therefore, a heat loss of the cooling liquid gradually increases as the cooling liquid flows,
resulting in a decrease in a heat exchange effect on the battery cells 60. By configuring the
cooling liquid to flow along the first flow direction in some of the branch flow paths and along
the second flow direction in other branch flow paths, with the first flow direction being opposite
to the second flow direction, a phenomenon where some battery cells 60 in the heat exchange
region exhibit a favorable heat exchange effect while others exhibit a poor heat exchange effect
can be avoided, allowing the heat exchange plate 1 to achieve more uniform heat exchange for
the plurality of battery cells 60 in the heat exchange regions.

[0056] In one heat exchange region, at least part of adjacent branch flow paths have
opposite flow directions, and are in communication with each other. Therefore, with the above
arrangement, the cooling liquid can be allowed to flow continuously in the heat exchange region,

preventing the cooling liquid from directly entering the water outlet flow path after passing
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through a single branch flow path, prolonging a residence time of the cooling liquid in the heat
exchange region, and improving a utilization rate of the cooling liquid.

[0057] According to some embodiments of the present disclosure, the number of branch
flow paths in the first flow direction is i1, and the number of branch flow paths in the second
flow direction is i2, where 0.3<i1/i2<1.

[0058] In some specific embodiments, adjacent branch flow paths include at least part with
the same flow direction, and at least part with opposite flow directions. As an example, among
four branch flow paths arranged sequentially in the first direction, branch flow paths located at
two sides in the first direction are respectively configured as a first flow passage and a second
flow passage. Two branch flow paths located between the first flow passage and the second
flow passage are configured as third flow passages, respectively. A flow direction of the cooling
liquid in the two third flow passages is a first flow direction. A flow direction of the cooling
liquid in the first flow passage and the second flow passage is a second flow direction. One end
on the same side of each of the two third flow passages is in communication with the first flow
passage, and the other end on the same side of each of the two third flow passages is in
communication with the second flow passage. The relationship of 0.3<i1/i2<1 shall be satisfied,
which is not limited herein. Therefore, with the above arrangement, the plurality of branch flow
paths can be made connected in series and/or in parallel with each other, which prolongs the
residence time of the cooling liquid in the heat exchange region and improves a heat exchange
effect of the cooling liquid on the battery pack 2. Meanwhile, it can be understood that when
the cooling liquid flows entirely in the first flow direction or the second flow direction, the heat
exchange effect of the cooling liquid gradually decreases in the flow direction of the cooling
liquid, resulting in a phenomenon where some battery cells 60 in one battery pack 2 have a
favorable heat exchange effect while other battery cells 60 in the one battery pack 2 have a poor
heat exchange effect. Therefore, by configuring the cooling liquid to flow along the first flow
direction and the second flow direction in the plurality of branch flow paths, more uniform heat
exchange for the plurality of battery cells 60 of the battery pack 2 can be achieved, thus
improving the heat exchange effect of the battery pack 2, stabilizing the operation temperature
of the battery pack 2. Thus, the operation efficiency of the battery pack 2 is made more stable,

and the operation stability of the battery assembly is further improved.
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[0059] According to some embodiments of the present disclosure, the plurality of branch
flow paths includes: a first branch flow path 31 and a second branch flow path 32 that are
disposed at two sides of the heat exchange region in the first direction, respectively; and a
plurality of third branch flow paths 33 that are in communication with each other. The plurality
of third branch flow paths 33 are formed between the first branch flow path 31 and the second
branch flow path 32. The first branch flow path 31 is in communication with the second branch
flow path 32 via the plurality of third branch flow paths 33. In at least one of the plurality of
heat exchange regions, the first branch flow path 31 is in communication with the water inlet
flow path, and the second branch flow path 32 is in communication with the water outlet flow
path; and/or in at least one of the plurality of heat exchange regions, each of the first branch
flow path 31 and the second branch flow path 32 is in communication with the water inlet flow
path, and at least one of the plurality of third branch flow paths 33 is in communication with
the water outlet flow path.

[0060] In some specific embodiments, in at least one of the plurality of heat exchange
regions, an end of the first branch flow path 31 and an end of the second branch flow path 32
are in communication with the water inlet flow path, and the other end of the first branch flow
path 31 and the other end of the second branch flow path 32 are in communication with at least
one third branch flow path 33. Among the plurality of third branch flow paths 33, a third branch
flow path 33 in communication with the first branch flow path 31 and a third branch flow path
33 in communication with the second branch flow path 32 are in communication with the water
outlet flow path. Alternatively, an end of one of the plurality of third branch flow paths 33 may
be in communication with the first branch flow path 31 and the second branch flow path 32,
and the other end of the one of the plurality of third branch flow paths 33 is in communication
with the water outlet flow path, which is not limited herein.

[0061] In one heat exchange region, a part of the battery pack 2 close to an outer periphery
of the heat exchange region is configured as an edge portion. Since the edge portion has a
relatively large contact area with an external environment, when the heat exchange plate 1 heats
the plurality of battery packs 2, a heat loss of the edge portion is relatively large, resulting in
low heating efficiency of the heat exchange plate 1 for the battery pack 2. When the heat

exchange plate 1 is adapted to heat the battery pack 2, the cooling liquid starts to heat the
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plurality of battery assemblies corresponding to the heat exchange regions from the first branch
flow path 31 and the second branch flow path 32. The first branch flow path 31 and the second
branch flow path 32 correspond to the edge portion. Moreover, since a heat loss of the cooling
liquid flowing in the first branch flow path 31 and the second branch flow path 32 is relatively
small, the first branch flow path 31 and the second branch flow path 32 have a favorable heating
effect on the edge portion. Therefore, through the above arrangement, a heating effect on the
edge portion can be improved to compensate for the heat loss of the edge portion, thus achieving
more uniform heating of the battery pack 2 corresponding to the heat exchange region by the
cooling liquid, improving a heating effect of the battery pack 2 corresponding to the heat
exchange region, and improving a cold-start capability of the battery assembly.

[0062] In some other specific embodiments, in the at least one of the plurality of heat
exchange regions, the first branch flow path 31 is in communication with the water inlet flow
path, and the second branch flow path 32 is in communication with the water outlet flow path.
Therefore, after entering the heat exchange region from the water inlet flow path, the cooling
liquid passes through the first branch flow path 31, the third branch flow path 33, and the second
branch flow path 32 sequentially and enters the water outlet flow path. A flow path of the
cooling liquid is simple, which simplifies an arrangement manner of the first branch flow path
31, the second branch flow path 32, and the third branch flow path 33 in the heat exchange
region, and improves production efficiency of the heat exchange plate 1. Meanwhile, the
residence time of the cooling liquid in the heat exchange region is prolonged, and the utilization
rate of the cooling liquid is improved.

[0063] It is worth mentioning that a plurality of first branch flow paths 31 may be provided
and connected in parallel with each other. As an example, two first branch flow paths 31 are
provided. An end on the same side of each of the two first branch flow paths 31 is in
communication with an end of the third branch flow path 33, and the other end on the same side
of each of the two first branch flow paths 31 is in communication with the water inlet flow path.
Similarly, a plurality of second branch flow paths 32 may be provided and connected in parallel
with each other. As an example, two second branch flow paths 32 are provided. An end on the
same side of each of the two second branch flow paths 32 is in communication with an end of

the third branch flow path 33, and the other end on the same side of each of the two second

20



10

15

20

25

30

branch flow paths 32 is in communication with the water outlet flow path.

[0064] According to some embodiments of the present disclosure, the plurality of heat
exchange regions includes: a first heat exchange region, a second heat exchange region, a third
heat exchange region, and a fourth heat exchange region. The first heat exchange region and
the second heat exchange region are spaced apart from each other in the second direction. The
first heat exchange region and the third heat exchange region are spaced apart from each other
in the first direction. The fourth heat exchange region and the third heat exchange region are
spaced apart from each other in the second direction. The fourth heat exchange region and the
second heat exchange region are spaced apart from each other in the first direction. The water
inlet 10 is formed in the first heat exchange region, and the water outlet 20 is formed in the
third heat exchange region.

[0065] It can be understood that the first heat exchange region, the second heat exchange
region, the third heat exchange region, and the fourth heat exchange region are provided on the
heat exchange plate 1 and distributed in a 2*2 grid. The layout of the plurality of heat exchange
regions is compact and regular, which improves a utilization rate of the heat exchange plate 1,
while simplifying a manufacturing process of the heat exchange plate 1, and improving the
production efficiency of the heat exchange plate 1.

[0066] In some specific embodiments, the water inlet 10 is formed in the first heat exchange
region, and the water outlet 20 is formed in the third heat exchange region. Therefore, the
cooling liquid may enter the water inlet flow path from the water inlet 10, exchange heat with
the first heat exchange region, then flow back to the third heat exchange region through the
water outlet flow path, and finally be discharged from the water outlet 20. At this time, the
cooling liquid may exchange heat with the first heat exchange region and the third heat
exchange region. Alternatively, the cooling liquid may enter the second heat exchange region
through the water inlet flow path, exchange heat with the second heat exchange region, then
flow back to the third heat exchange region through the water outlet flow path, and finally be
discharged from the water outlet 20. At this time, the cooling liquid may exchange heat with
the first heat exchange region, the second heat exchange region, and the third heat exchange
region. Alternatively, the cooling liquid may enter the third heat exchange region through the

water inlet flow path, exchange heat with the third heat exchange region, and then be discharged
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through the water outlet flow path and the water outlet 20. At this time, the cooling liquid may
exchange heat with the first heat exchange region and the third heat exchange region.
Alternatively, the cooling liquid may enter the fourth heat exchange region through the water
inlet flow path, exchange heat with the fourth heat exchange region, flow back to the third heat
exchange region through the water outlet flow path, and finally be discharged from the water
outlet 20. At this time, the cooling liquid may exchange heat with the first heat exchange region,
the fourth heat exchange region, and the third heat exchange region. Therefore, with the above
arrangement, the residence time of the cooling liquid in the heat exchange regions can be
prolonged, improving the utilization rate of the cooling liquid.

[0067] The water inlet flow path includes: a first water inlet flow path 41, a second water
inlet flow path 42, and a third water inlet flow path 43. The first water inlet flow path 41 has an
end in communication with the water inlet 10 and the other end in communication with the first
branch flow path 31 and the second branch flow path 32 of the second heat exchange region.
The first water inlet flow path 14 is at least partially disposed at an outer periphery of the first
heat exchange region. Therefore, the cooling liquid flows through the outer periphery of the
first heat exchange region and enters the second heat exchange region. Moreover, in the first
direction, the cooling liquid starts to exchange heat with the second heat exchange region from
two sides of the second heat exchange region. It can be understood that the heat loss of the
cooling liquid gradually increases as the cooling liquid flows. Therefore, the heat loss of the
cooling liquid flowing in the first branch flow path 31 and the second branch flow path 32 of
the second heat exchange region is small. At this time, the cooling liquid has a favorable heating
effect on the edge portion. Therefore, with the above arrangement, a heating effect on the edge
portion of the battery pack 2 corresponding to the second heat exchange region can be improved,
improving the cold-start capability of the battery assembly.

[0068] The water outlet flow path includes: a first water outlet flow path 51, a second water
outlet flow path 52, a third water outlet flow path 53, and a fourth water outlet flow path 54. An
end of the first water outlet flow path 51 is in communication with at least one third branch
flow path 33 of the second heat exchange region, and the other end of the first water outlet flow
path 51 flows sequentially through outer peripheries of the fourth heat exchange region and the

third heat exchange region and is in communication with the water outlet 20. Therefore, the
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cooling liquid enters the first water outlet flow path 51 after flowing through the second heat
exchange region, and may exchange heat with edge portions of the fourth heat exchange region
and the third heat exchange region when flowing in the first water outlet flow path 51, which
improves the utilization rate of the cooling liquid. Meanwhile, it can be understood that the first
water outlet flow path 51 collects a cooling liquid from the plurality of branch flow paths in the
second heat exchange region. Therefore, a flow rate of the cooling liquid in the first water outlet
flow path 51 is greater than a flow rate of the cooling liquid in the branch flow paths of the
second heat exchange region. When the cooling liquid flows in the first water outlet flow path
51 and exchanges heat with the edge portions of the fourth heat exchange region and the third
heat exchange region, the flow rate of the cooling liquid in the first water outlet flow path 51
can enhance a heating effect on the edge portions of the fourth heat exchange region and the
third heat exchange region, make more uniform heating of the plurality of battery packs 2 by
the heat exchange plate 1, and improve the cold-start capability of the battery assembly.
[0069] According to some embodiments of the present disclosure, a cross-sectional area of
a branch flow path of the plurality of branch flow paths in the first heat exchange region is S1,
a cross-sectional area of a branch flow path of the plurality of branch flow paths in the second
heat exchange region is S2, a cross-sectional area of a branch flow path of the plurality of branch
flow paths in the third heat exchange region is S3, and a cross-sectional area of a branch flow
path of the plurality of branch flow paths in the fourth heat exchange region is S4, where
S4>S2>S3>S1. It can be understood that flow resistance of the cooling liquid in the branch
flow paths can be controlled by providing a stop block or the like in the branch flow paths, or
by controlling the cross-sectional areas of the branch flow paths, which is not limited herein.
Therefore, by setting S4>S2>S3>S1, it can be realized that R4>R2>R3>R1, thus achieving
Q4>Q2>Q3>QL.

[0070] The electrical device according to the present disclosure is briefly described below.
[0071] The electrical device according to the present disclosure is provided with the battery
assembly according to the above embodiments. Since the electrical device according to the
present disclosure is provided with the battery assembly according to any one of the above
embodiments, the electrical device has high operation stability. The above electrical device may

be configured as the vehicle.
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[0072] In the description of the present disclosure, it should be understood that the

LENT3 7 6 7 6 7

orientation or the position indicated by terms such as “center,” “longitudinal,” “lateral,” “length,

“width,” “thickness,” “over,” “below,” “front,” “rear,” “left,” “right,” “vertical,” “horizontal,”

inner,

“top,” “bottom, outer,” “clockwise,” *anti-clockwise,” “axial,” “radial,” and
“circumferential” should be construed to refer to the orientation or the position as shown in the
drawings, and is only for the convenience of describing the present disclosure and simplifying
the description, rather than indicating or implying that the pointed device or element must have
a specific orientation, or be constructed and operated in a specific orientation, and therefore
cannot be understood as a limitation of the present disclosure.

[0073] In the description of the present disclosure, “the first feature” and “the second
feature” may include one or more of these features.

[0074] In the description of the present disclosure, “plurality” means two or more.

[0075] In the description of the present disclosure, the first feature “on” or “under” the
second feature may mean that the first feature is in direct contact with the second feature, or the
first and second features are in indirect contact through another feature between the first and
second features.

[0076] In the description of the present disclosure, the first feature “above” the second
feature means that the first feature is directly above or obliquely above the second feature, or
simply means that the level of the first feature is higher than that of the second feature.

[0077] Throughout this specification, description with reference to “an embodiment”,
“some embodiments”, “an illustrative embodiment”, “an example”, “a specific example”,
“some examples”, or the like means that a particular feature, structure, material, or
characteristic described in connection with the embodiment or example is included in at least
one embodiment or example of the present disclosure. The appearances of the above phrases in
various places throughout this specification are not necessarily referring to the same
embodiment or example of the present disclosure. Further, the particular features, structures,
materials, or characteristics described here may be combined in any suitable manner in one or
more embodiments or examples.

[0078] Although embodiments of the present disclosure have been illustrated and described,

it is conceivable for those skilled in the art that various changes, modifications, replacements,
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and variations can be made to these embodiments without departing from the principles and
spirit of the present disclosure. The scope of the present disclosure shall be defined by the claims

as appended and their equivalents.
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CLAIMS

What is claimed is:

1. A battery tray, comprising:

a frame arranged in a surrounding manner to define a battery receiving cavity in the frame;

a heat exchange plate disposed on a bottom of the frame and closing the battery receiving
cavity; and

an extension plate connected to the heat exchange plate and protruding from an outer
periphery of the frame,

wherein a cooling flow channel adapted to exchange heat from the battery receiving cavity
is formed in the heat exchange plate, and wherein a water inlet and a water outlet that are in
communication with the cooling flow channel are formed on the extension plate.

2. The battery tray according to claim 1, wherein opening directions of the water inlet and
the water outlet are the same as an extending direction of the heat exchange plate.

3. The battery tray according to claim 1 or 2, wherein the extension plate comprises:

a body portion connected to the heat exchange plate and having the same extending
direction as the heat exchange plate, the body portion protruding from the outer periphery of
the frame; and

an adapter box disposed on a side of the body portion in a thickness direction of the body
portion, wherein the water inlet and the water outlet are formed on the adapter box, and wherein
the adapter box has a first chamber and a second chamber that are formed in the adapter box,
the cooling flow channel being in communication with the water inlet and the water outlet
respectively via the first chamber and the second chamber.

4. The battery tray according to claim 3, wherein the adapter box comprises:

a housing, wherein the water inlet and the water outlet are formed on a side of the housing
facing away from the frame; and

a stop plate disposed in the housing and dividing an interior of the housing into the first
chamber and the second chamber, wherein the first chamber is in communication with both the

water inlet and the cooling flow channel, and wherein the second chamber is in communication
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with both the water outlet and the cooling flow channel.

5. The battery tray according to claim 4, wherein a first flow path and a second flow path
that extend in a horizontal direction are formed in the body portion, the first chamber being in
communication with the cooling flow channel via the first flow path, and the second chamber
being in communication with the cooling flow channel via the second flow path, wherein:

the first chamber has a first flow guide wall, wherein the first flow guide wall has a first
wall directly facing the first flow path and a second wall directly facing the water inlet, an arc
transition being formed between the first wall and the second wall; and

the second chamber has a second flow guide wall, wherein the second flow guide wall has
a third wall directly facing the second flow path and a fourth wall directly facing the water
outlet, an arc transition being formed between the third wall and the fourth wall.

6. The battery tray according to any one of claims 3 to 5, wherein:

the heat exchange plate comprises:

a first heat exchange plate having a flow channel groove; and

a second heat exchange plate covering the first heat exchange plate and closing the
flow channel groove to define the cooling flow channel,

the body portion comprises:

a first adapter plate having an adapter groove in communication with the flow channel
groove, the first adapter plate and the first heat exchange plate being constructed as one piece;
and

a second adapter plate covering the first adapter plate and closing the adapter groove
to define an adapter flow channel in communication with the cooling flow channel, the second
adapter plate and the second heat exchange plate being constructed as one piece, wherein:

the adapter box is disposed on a side of the second adapter plate in a thickness direction
of the second adapter plate;

the second adapter plate has adapter holes, the adapter flow channel being in
communication with the first chamber and the second chamber respectively through the adapter
holes.

7. The battery tray according to any one of claims 3 to 6, wherein:

the frame is provided with a first connection member and a second connection member on
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a side wall of the frame, the body portion being located between the first connection member
and the second connection member;

the body portion has a first side edge on a side of the body portion close to the first
connection member and a second side edge on a side of the body portion close to the second
connection member, the first side edge and the second side edge extending obliquely towards
each other in a direction away from the frame.

8. The battery tray according to claim 4 or 5, wherein the housing is provided with a first
lug and a second lug on two sides of the housing in a width direction of the housing, respectively,
the first lug and the second lug being both fixedly connected to the body portion.

9. The battery tray according to any one of claims 1 to 8, further comprising:

a connection plate disposed on a side of the extension plate in a thickness direction of the
extension plate, the extension plate being connected to the frame by the connection plate.

10. The battery tray according to claim 9, wherein the connection plate comprises:

a main portion disposed on a side of the extension plate in the thickness direction of the
extension plate and fixed to the extension plate; and

a first side plate and a second side plate that are disposed on two sides of the main portion
in a width direction of the main portion and extend to the frame, wherein the first side plate and
the second side plate respectively directly face end surfaces of the frame in the thickness
direction of the frame and are connected to the end surfaces.

11. A battery assembly, comprising:

a plurality of battery packs arranged sequentially in a first direction, wherein each of the
plurality of battery packs is provided with a plurality of battery cells arranged sequentially in a
second direction; and

the battery tray according to any one of claims 1 to 10, wherein the plurality of battery
packs are received in the battery receiving cavity.

12. The battery assembly according to claim 11, wherein:

the heat exchange plate has a water inlet, a water outlet, a water inlet flow path in
communication with the water inlet, and a water outlet flow path in communication with the
water outlet;

the heat exchange plate has a plurality of heat exchange regions corresponding to the
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plurality of battery packs, a plurality of branch flow paths being formed in each of the plurality
of heat exchange regions, the plurality of branch flow paths corresponding to each of the
plurality of battery packs, an upstream end of each of the plurality of branch flow paths being
in communication with the water inlet flow path, and a downstream end of each of the plurality
of branch flow paths being in communication with the water outlet flow path.

13. The battery assembly according to claim 12, wherein:

in one of the plurality of heat exchange regions, the plurality of branch flow paths extend
in the second direction and are arranged at intervals in the first direction;

a cooling liquid in at least one of the plurality of branch flow paths flows in a first flow
direction; and

a cooling liquid in at least one other of the plurality of branch flow paths flows in a second
flow direction opposite to the first flow direction.

14. The battery assembly according to claim 12 or 13, wherein the number of branch flow
paths in the first flow direction is i1, and the number of branch flow paths in the second flow
direction is 12, where 0.3<il/i2<I.

15. The battery assembly according to any one of claims 12 to 14, wherein the plurality of
branch flow paths comprises:

a first branch flow path and a second branch flow path that are formed on two sides of the
heat exchange region in the first direction, respectively; and

a plurality of third branch flow paths that are in communication with each other, the
plurality of third branch flow paths being formed between the first branch flow path and the
second branch flow path,

wherein the first branch flow path is in communication with the second branch flow path
via the plurality of third branch flow paths, wherein:

in at least one of the plurality of heat exchange regions, the first branch flow path is
in communication with the water inlet flow path, and the second branch flow path is in
communication with the water outlet flow path; and/or

in at least one of the plurality of heat exchange regions, each of the first branch flow
path and the second branch flow path is in communication with the water inlet flow path, and

at least one of the plurality of third branch flow paths is in communication with the water outlet
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16. The battery assembly according to claim 15, wherein the plurality of heat exchange
regions comprises a first heat exchange region, a second heat exchange region, a third heat
exchange region, and a fourth heat exchange region, wherein:

the first heat exchange region and the second heat exchange region are spaced apart from
each other in the second direction;

the first heat exchange region and the third heat exchange region are spaced apart from
each other in the first direction;

the fourth heat exchange region and the third heat exchange region are spaced apart from
each other in the second direction; and

the fourth heat exchange region and the second heat exchange region are spaced apart from
each other in the first direction;

the water inlet is formed in the first heat exchange region; and

the water outlet is formed in the third heat exchange region.

17. The battery assembly according to claim 16, wherein:

a cross-sectional area of a branch flow path of the plurality of branch flow paths in the first
heat exchange region is S1;

a cross-sectional area of a branch flow path of the plurality of branch flow paths in the
second heat exchange region is S2;

a cross-sectional area of a branch flow path of the plurality of branch flow paths in the
third heat exchange region is S3; and

a cross-sectional area of a branch flow path of the plurality of branch flow paths in the

fourth heat exchange region is S4, where S4>S2>S3>S1.
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