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Description
FIELD OF TECHNOLOGY

[0001] This application relates to the technical field of
balance valves, and in particular to a balance valve, a
battery and a power consumption apparatus.

BACKGROUND

[0002] In the field of power batteries, due to the bat-
tery’s own heating, cooling, and changes in the external
environment temperature, there is a pressure difference
between the inside and outside of the battery, which pro-
duces a breathing effect and affects the battery’s sealing
performance.

[0003] US20190017614A1 discloses a cap assembly
for a container comprising a cap and a body coupled to
the cap. The body includes a peripheral wall and a valve
seat. The valve seat includes a first side facing the cap
and a second side facing away from the cap. A first check
valve having an elastic valve body is positioned at the
second side of the seat. A second check valve having an
elastic valve body is positioned at the first side of the
valve seat. When a pressure at the first side of the valve
seat exceeds a pressure at the second side of the valve
seat by a first predetermined value, the first check valve
opens; and when the pressure at the second side ex-
ceeds the pressure at the first side by a second prede-
termined value, the second check valve opens.

[0004] DE102004046844A1 discloses a valve plug (1)
to be inserted vertically into a transmission housing (6)
forventing and aerating the interior (7) of the transmission
consists of an air-permeable and oleophobic diaphragm
(5) closing off towards the outside and an inwardly di-
rected valve body (3), which together form a chamber
(4). The valve body (3) forms both a vent valve and a
ventilation or intake valve by means of bores (12, 13) and
closures (10, 11). In the event of excess pressure in the
gearbox interior (7), the vent valve in the valve body (3)
feeds air with contaminating oil vapor into the chamber
(4), which cannot pass through the diaphragm (5) and
consequently collects in the chamber (4). In case of a
negative pressure in the gearbox interior (7), the collect-
ed oil is returned to the gearbox interior (7) through the
suction valve.

SUMMARY

[0005] The scope of the invention is defined by the ap-
pended set of claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] To describe the technical solutions in the em-
bodiments of this application more clearly, the following
briefly describes the accompanying drawings required
for describing the embodiments. Apparently, the accom-
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panying drawings in the following description show mere-
ly some embodiments of this application, and a person
of ordinary skill in the art may derive other drawings from
these accompanying drawings without creative efforts.

FIG. 1 is a schematic structural diagram of an em-
bodiment of a vehicle provided in this application;

FIG. 2 is a schematic structural diagram of an em-
bodiment of a battery provided in this application;

FIG. 3 is a schematic structural diagram of an exam-
ple not covered by the present claims of a balance
valve provided in this application;

FIG. 4 is a schematic structural diagram of another
non-claimed example of a balance valve provided in
this application;

FIG. 5 is a schematic structural diagram of non-
claimed example of a gas barrier structure of a bal-
ance valve provided in this application;

FIG. 6 is a schematic structural diagram of another
non-claimed example of a gas barrier structure of a
balance valve provided in this application;

FIG. 7 is a schematic structural diagram of an em-
bodiment of a gas barrier structure of abalance valve
provided in this application, according to the present
claims;

FIG. 8 is a schematic structural diagram of a still
another non-claimed example of a gas barrier struc-
ture of a balance valve provided in this application;

FIG. 9 is an exploded view of the still another non-
claimed example of the gas barrier structure of the
balance valve provided in this application;

FIG. 10 is a cross-sectional view of a non-claimed
example of the body of a balance valve provided in
this application;

FIG. 11 is a cross-sectional view of another non-
claimed example of the body of a balance valve pro-
vided in this application;

FIG. 12 is an axonometric exploded view of the an-
other non-claimed example of the body of the bal-
ance valve provided in this application;

FIG. 13 is a cross-sectional view of a still another
non-claimed example of the body of a balance valve
provided in this application.

[0007] Reference numbers: 100 - balance valve; 10 -
body; 11 - ventilation channel; 111 - first section; 112 -
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second section; 12a, 12b - valve body; 121 - guide hole;
122 - gas vent; 13a, 13b - valve core; 131 - piston; 132
- guide post; 14a, 14b - spring; 15 - bonnet; 151 - through
hole; 30 - breathable membrane; 50 - gas barrier struc-
ture; 501 - opening-closing seam; 51a, 51b, 51c - first
barrier member; 511 - first fixing portion; 512 - first open-
ing-closing portion; 52a, 52b, 52¢ - second barrier mem-
ber; 521 - second fixing portion; 522 - second opening-
closing portion; 53b, 53c-base; 531b, 531c - first through
hole; 532b, 532c¢ - second through hole; 54a, 54b - first
elastic member; 55a, 55b - first limiting member; 56a,
56b - second elastic member; 57a, 57b - second limiting
member; 58 - fixing Point; 800 - battery; 81 - box; 900 -
vehicle; 91 - controller; 92 - motor.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0008] In order to make the purpose, technical solu-
tions and advantages of the embodiments of the present
application clearer, the technical solutions in the embod-
iments of the present application will be described in the
following clearly and completely in conjunction with the
accompanying drawings in the embodiments of the
present application. Obviously, the described embodi-
ments are part of the embodiments of the present appli-
cation, but not all of the embodiments. The components
of the embodiments of the present application generally
described and shown in the drawings herein may be ar-
ranged and designed in various different configurations.
[0009] Therefore, the following detailed description of
the embodiments of the present application provided in
the accompanying drawings is not intended to limit the
claimed scope of the present application, but merely rep-
resents selected embodiments of the present applica-
tion. Based on the embodiments in the present applica-
tion, all other embodiments obtained by those of ordinary
skill in the art without creative work shall fall within the
protection scope of the present application, which is de-
fined exclusively by the claims.

[0010] It should be noted that similar reference numer-
als and letters indicate similar items in the following draw-
ings. Therefore, once a certain item is defined in one
drawing, it does not need to be further defined and ex-
plained in the subsequent drawings.

[0011] Inthe description of the present application, the
terms "first", "second", etc. are only used to distinguish
the description, and cannot be understood as indicating
or implying relative importance. It should also be noted
that, unless otherwise clearly specified and limited, the
terms "arrange" and "connect" should be understood in
a broad sense, for example, it can be a fixed connection,
a detachable connection, or an integral connection; and,
it can be a direct connection, an indirect connection
through an intermediate medium, or an internal commu-
nication between two elements. For those of ordinary skill
in the art, the specific meaning of the above-mentioned
termsin this application can be understood under specific
circumstances.
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[0012] The orientation words appearing in the following
description are all directions shown in the figures, and
do not limit the specific structure of the present applica-
tion. In the description of this application, it should also
be noted that, unless otherwise clearly defined and lim-
ited, the terms "install", "connect", and "connection"
should be understood in a broad sense, for example, it
may be a fixed connection or an detachable connection,
or an integral connection; and, it can be direct connection
or indirect connection through an intermediate medium.
For those of ordinary skill in the art, the specific meaning
of the above-mentioned terms in this application can be
understood under specific circumstances.

[0013] As shownin FIG. 1, itis a simplified schematic
diagram of a vehicle 900 according to an embodiment of
the present application. The vehicle 900 may be a fuel
vehicle, a gas vehicle, or a new energy vehicle, and the
new energy vehicle may be a pure electric vehicle, a hy-
brid vehicle, or a range-extended vehicle. As shown in
FIG. 1, a battery 800 may be provided inside the vehicle
900, for example, a battery 800 may be provided on the
bottom or the front or rear of the vehicle 900. The battery
800 may be used to power the vehicle 900, for example,
the battery 800 may be used as an operating power
source of the vehicle 900. In addition, the vehicle 900
may further include a controller 91 and a motor 92. The
controller 91 is used to control the battery 800 to supply
power to the motor 92, for example, for starting, navigat-
ing, and working power requirements during driving of
the vehicle 900. In another embodiment of the present
application, the battery 800 can be used not only as the
operating power source for the vehicle 900, but also as
a driving power source for the vehicle 900, replacing or
partially replacing fuel or natural gas to provide driving
power to the vehicle 900. The battery 800 referred to
below can also be understood as a battery pack including
a plurality of battery cells.

[0014] The battery 800 mentioned in the embodiment
of the present application refers to a single physical mod-
ule including one or more battery cells to provide higher
voltage and capacity. For example, the battery 800 men-
tioned in the present application may include a battery
module or a battery pack. The battery cell includes a pos-
itive pole piece, a negative pole piece, electrolyte and a
isolation membrane, which are the basic structural units
that make up the battery module and the battery pack.
Battery cells are generally divided into three types ac-
cording to the way of packaging: cylindrical battery cells,
square battery cells and soft-pack battery cells.

[0015] A plurality of the battery cells can be connected
in series and/or in parallel via electrode terminals for var-
ious applications. In some high-power applications such
as electric vehicles, the application of the battery 800
includes three levels: battery cell, battery module, and
battery pack. The battery module is formed by electrically
connecting a certain number of battery cells together and
putting them into a frame in order to protect the battery
cells from external shock, heat, vibration, etc. The battery
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pack is the final state of a battery system installed in the
electric vehicle. Most of the current battery packs are
made by assembling various control and protection sys-
tems such as a battery management system and a ther-
mal management component on one or more battery
modules. With the development of technology, the level
of battery modules can be omitted, that is, battery packs
are directly formed from battery cells. This improvement
allows the weight energy density and volume energy den-
sity of the battery system to be increased while the
number of parts is significantly reduced. The battery men-
tioned in the present application includes a battery mod-
ule or a battery pack.

[0016] In order to solve or at least partially solve the
problem thatthe batteryin the priorartrequires ventilation
and other potential problems, the inventor of the present
application proposes a battery 800. As shown in FIG. 2,
the battery 800 includes a box 81 and a battery cell (not
shown in the figure) and a balance valve 100, the battery
cell is arranged in the box 81, and the balance valve 100
is arranged on the box 81. When the gas pressure inside
and/or outside the box 81 changes, the balance valve
100 can be opened to balance the gas pressure inside
and outside the box 81, so as to balance the gas pressure
inside and outside the box 81 to realize the ventilation of
the box 81. It is understood that the battery described in
the embodiments of the present application is suitable
for various devices that use batteries, such as mobile
phones, portable devices, notebook, battery cars, elec-
tric cars, ships, spacecrafts, electric toys and electric
tools, etc. For example, the spacecrafts include air-
planes, rockets, space shuttles and spaceships, etc., and
the electric toys include fixed or mobile electric toys, such
as game consoles, electric car toys, electric ship toys
and electric airplane toys, etc., while the electric tools
include metal cutting power tools, grinding power tools,
assembly power tools and railway power tools, such as
electric drills, electric grinders, electric wrenches, electric
screwdrivers, electric hammers, impact drills, concrete
vibrators and electric planers.

[0017] The battery described in the embodiment of the
present application is not only applicable to the above-
described power consumption apparatus, but also appli-
cable to all equipment that uses the battery.

[0018] Theembodimentofthe presentapplication pro-
vides a balance valve, which is arranged on an enclosed
cavity and used to balance the gas pressures inside the
enclosed cavity and the outside. In the embodiment of
the present application, the enclosed cavity is described
by taking the box of the battery as an example.

[0019] In the following, for the convenience of descrip-
tion, the side close to the inside of the enclosed cavity is
defined as "inside", and the side far away from the inside
of the enclosed cavity is defined as "outside". In the fig-
ures, the letter | is used to indicate "inside" and the letter
O is used to indicate "outside".

[0020] Please refer to FIG. 3 and FIG. 4, which are
schematic diagrams of a non-claimed example of the
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structure of the balance valve 100. The balance valve
100 includes a body 10, a breathable membrane 30 and
a gas barrier structure 50. The body 10 is provided with
a ventilation channel 11, and the inside and the outside
of the enclosed cavity are in gas communication through
the ventilation channel 11. The breathable membrane 30
is arranged at one end of the ventilation channel 11, and
the gas barrier structure 50 is arranged at the other end
of the ventilation channel 11. The breathable membrane
30 is used to maintain the gas circulation of the ventilation
channel 11, and the breathable membrane 30 can block
dust and water, but cannot block water vapor.

[0021] It should be noted that the above "the breatha-
ble membrane is arranged at one end of the ventilation
channel, and the gas barrier structure is arranged at the
other end of the ventilation channel" only means that the
breathable membrane and the gas barrier structure are
arranged at intervals along the extending direction of the
ventilation channel, and is not limited to that the breath-
able membrane and the gas barrier structure must be
located near the two end surfaces of the ventilation chan-
nel. It should be understood that the breathable mem-
brane and/or gas barrier structure may also be arranged
inside the ventilation channel.

[0022] Inthis example of the present application, when
the gas pressures inside and outside the gas barrier
structure 50 are balanced, the gas barrier structure 50 is
configured to close the ventilation channel 11; when the
gas pressures inside and outside the gas barrier structure
50 are unbalanced, the gas barrier structure 50 is con-
figured to open the ventilation channel 11 to achieve the
gas pressure balance between the inside and outside of
the gas barrier structure 50. By providing the gas barrier
structure 50, the gas barrier structure 50 opens the ven-
tilation channel 11 only when the pressures on both sides
ofthe gas barrier structure 50 are unbalanced, and closes
the ventilation channel 11 when they are balanced, there-
by preventing the water vapor from continuously entering
the inside of the enclosed cavity by passing through the
breathable membrane 30, and effectively reducing the
water vapor entering the enclosed cavity, which reduces
the accumulation of condensed water in the enclosed
cavity, and prolongs the service life of the electrical ele-
ments in the battery box using the balance valve 100.
[0023] The gas barrier structure 50 of the present ap-
plication may include any appropriate structure as long
as it can achieve the above-mentioned gas barrier func-
tion.

[0024] In a non-claimed example, as shown in FIG. 5,
the gas barrier structure 50 may be a membrane formed
of an elastic material, where the outer edge of the mem-
brane is fixed to the ventilation channel 11 (as shown in
FIG. 3 and FIG. 4), and an opening-closing seam 501 is
provided on the membrane. The opening-closing seam
501 is closed and the gas on both sides of the membrane
cannot flow through when the gas pressures on both
sides are balanced. When the gas pressures on both
sides are unbalanced, the opening-closing seam 501 is
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opened to allow the gas to pass through.

[0025] Further, the opening-closing seam 501 can be
located at the center of the membrane, so that the force
on the membrane is uniform, and the service life of the
membrane is prolonged.

[0026] The number of the opening-closing seams 501
may be one or more. In a non-claimed example, there
are two opening-closing seams 501, and the two open-
ing-closing seams 501 cross each other, which can en-
sure the flowing amount of the gas when opening-closing,
and avoid excessive gas flow from breaking through the
membrane.

[0027] In a non-claimed example, referring to FIG. 6,
the gas barrier structure 50 includes a first barrier mem-
ber 51a, a second barrier member 52a, a first elastic
member 54a, and a second elastic member 56a. One
end of the first barrier member 51a and the ventilation
channel 11 are connected, while the other end of the first
barrier member 51ais afree end. The first elastic member
54a is used to maintain the first barrier member 51a in
an initial position. One end of the second barrier member
52a is connected to the ventilation channel 11, while the
other end of the second barrier member 52a is a free
end. The second elastic member 56a is used to maintain
the second barrier member 52a in an initial position.
When the firstbarrier member 51a and the second barrier
member 52a are both in initial positions, the first barrier
member 51a and the second barrier member 52a are
configured to jointly close the ventilation channel 11.
When the gas pressure inside the gas barrier structure
50 is greater than the gas pressure outside, the first bar-
rier member 51a is configured to be able to open unidi-
rectionally to the outside, so that the gas inside the gas
barrier structure 50 flows to the outside until the gas pres-
sure inside the gas barrier structure 50 is balanced with
the gas pressure outside. When the gas pressure outside
the gas barrier structure 50 is greater than the gas pres-
sure inside, the second barrier member 52a is configured
to be able to open unidirectionally to the inside, so that
the gas outside the gas barrier structure 50 flows inward
until the gas pressure outside the gas barrier structure
50 is balanced with the gas pressure inside. When the
gas pressure outside and the gas pressure inside the
gas barrier structure 50 are balanced, the first barrier
member 51a and the second barrier member 52a are
both in the initial positions. At this time, the first barrier
member 51a and the second barrier member 52a prevent
the gas inside the gas barrier structure 50 from exchang-
ing with the gas outside to prevent the water vapor out-
side from continuously entering the inside of the gas bar-
rier structure 50.

[0028] Further,inorder to preventthe firstbarrier mem-
ber 51a from moving towards the inside, the gas barrier
structure 50 further includes a first limiting member 55a
which is arranged inside the first barrier member 51a.
When the first barrier member 51ais in the initial position,
the first limiting member 55a can prevent the first barrier
member 51a from moving towards the inside, so that the
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first barrier member 51a can be unidirectionally opened
towards the outside. In order to prevent the second bar-
rier member 52a from moving towards the outside, the
gas barrier structure 50 further includes a second limiting
member 57a. The second limiting member 57a is ar-
ranged outside the second barrier member 52a. When
the second barrier member 52a is in the initial position,
the second limiting member 57a can prevent the second
barrier member 52a from moving towards the outside,
so that the second barrier member 52a can be unidirec-
tionally opened towards the inside.

[0029] Inone embodiment of the present invention, as
defined by the claims and as shown in FIG. 7, the gas
barrier structure 50 includes a first barrier member 51b,
a second barrier member 52b, and a base 53b. The base
53b is provided with a first through hole 531b and a sec-
ond through hole 532b, and both the first through hole
531b and the second through hole 532b are in commu-
nication with the ventilation channel 11. The first barrier
member 51b is arranged in the first through hole 531b,
and the second barrier member 52b is arranged in the
second through hole 532b.

[0030] The base 53b is arranged in the ventilation
channel 11, and the base 53b serves as an installation
basis of the first barrier member 51b and the second bar-
rier member 52b. By arranging the first barrier member
51b in the first through hole 531b and the second barrier
member 52b in the second through hole 532b, the struc-
ture of the gas barrier structure 50 is compact and the
space occupied is small.

[0031] When the gas pressure inside the gas barrier
structure 50 is greater than the gas pressure outside, the
first barrier member 51b is configured to open the first
through hole 531b. At this time, the second barrier mem-
ber 52b is configured to block the second through hole
532b, and the gas inside the gas barrier structure 50 flows
to the outside of the gas barrier structure 50 through the
first through hole 531b. When the gas pressure outside
the gas barrier structure 50 is greater than the gas pres-
sure inside, the second barrier member 52b is configured
to open the second through hole 532b. At this time, the
first barrier member 51b is configured to block the first
through hole 531b, and the gas outside the gas barrier
structure 50 flows to the inside of the gas barrier structure
50 through the second through hole 532b. When the gas
pressure outside the gas barrier structure 50 is balanced
with the gas pressure inside, the first barrier member 51b
blocks the first through hole 531b, and the second barrier
member 52b blocks the second through hole 532b. At
this time, the first barrier member 51b and the second
barrier member 52b are both in the initial positions, the
gas inside and outside the gas barrier structure 50 do
not exchange.

[0032] Through the match of the first barrier member
51b and the first through hole 531b, and the match of the
second barrier member 52b and the second through hole
532b, the corresponding through hole can be opened or
closed according to the gas pressure difference between
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the inside and outside of the gas barrier structure 50 to
achieve the gas pressure balance between the inside
and outside of the gas barrier structure 50.

[0033] Further, in orderto enable the first barrier mem-
ber 51b to be reset to block the first through hole 531b
after being opened, and to enable the second barrier
member 52b to be reset to block the second through hole
532b after being opened, the gas barrier structure 50
furtherincludes afirst elastic member 54b, a second elas-
tic member 56b, where one end of the first barrier mem-
ber 51b is connected to the wall of the first through hole
531b, and the other end of the first barrier member 51b
is a free end. The first elastic member 54b is used to
maintain the first barriermember 51bin the initial position.
One end of the second barrier member 52b is connected
to the wall of the second through hole 532b, and the other
end of the second barrier member 52b is a free end. The
second elastic member 56b is used to maintain the sec-
ond barrier member 52b in the initial position.

[0034] Further, in order to realize that the first barrier
member 51b and the second barrier member 52b can be
opened at one side, the gas barrier structure 50 further
includes a first limiting member 55b and a second limiting
member 57b. The first limiting member 55b is arranged
inside the first barrier member 51b. When the first barrier
member 51bisinthe initial position, the firstlimiting mem-
ber 55b can prevent the first barrier member 51b from
moving towards the inside. The second limiting member
57b is arranged outside the second barrier member 52b.
When the second barrier member 52b is in the initial po-
sition, the second limiting member 57b can prevent the
second barrier member 52b from moving towards the
outside.

[0035] In a non-claimed example, referring to FIG. 8,
the gas barrier structure 50 includes a first barrier mem-
ber 51c, a second barrier member 52c, and a base 53c.
The base 53c is provided with a first through hole 531¢c
and a second through hole 532c, and both the first
through hole 531c and the second through hole 532c are
in communication with the ventilation channel 11. The
first barrier member 51c and the second barrier member
52c are respectively arranged at opposite sides of the
base 53c. The first barrier member 51c is configured to
block the first through hole 531c and expose the second
through hole 532c. The second barrier member 52c¢ is
configured to block the second through hole 532¢ and
expose the first through hole 531c.

[0036] The base 53c is arranged in the ventilation
channel 11, and the base 53c serves as an installation
basis of the first barrier member 51¢ and the second bar-
rier member 52c. By arranging the first barrier member
51c and the second barrier member 52c¢ at both sides of
the base 53c, it is convenient to realize the installation
of the first barrier member 51c and the second barrier
member 52c.

[0037] When the gas pressure inside the gas barrier
structure 50 is greater than the gas pressure outside, the
first barrier member 51¢ can open the first through hole
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531c, and the second barrier member 52c can block the
second through hole 532c, so that gas can flow from the
inside of the gas barrier structure 50 towards the outside
through the first through hole 531c until the gas pressures
inside and outside the gas barrier structure 50 are bal-
anced. Conversely, when the gas pressure outside the
gas barrier structure 50 is greater than the gas pressure
inside, the second barrier member 52c¢ can open the sec-
ond through hole 532c, and the first barrier member 51¢
can block the first through hole 531¢, so that gas can flow
from the outside of the gas barrier structure 50 towards
the inside through the second through hole 532c until the
gas pressuresinside and outside the gas barrier structure
50 are balanced. When the gas pressures outside and
the gas pressure inside the gas barrier structure 50 are
balanced, the first barrier member 51c blocks the first
through hole 531c, and the second barrier member 52¢
blocks the second through hole 532c. The gas inside and
outside the gas barrier structure 50 do not exchange with
each other.

[0038] Inanembodiment, the bases 53b and 53c may
be fixed to the ventilation channel 11, for example, by
means of interference fit, welding, bonding, or bolting be-
tween the bases 53b and 53c and the ventilation channel
11. The bases 53b and 53c can also be floated and ar-
ranged in the ventilation channel 11, that is, the bases
53b and 53c can make a piston-like movement in the
ventilation channel 11. By floating and arranging the bas-
es 53b and 53c in the ventilation channel 11, the move-
ment of the bases 53b and 53c can be used to buffer the
partial gas pressure, and the service life of the gas barrier
structure 50 can be prolonged.

[0039] In a non-claimed example, as shown in FIG. 9,
the first barriermember 51c and the second barrier mem-
ber 52c may be of valve structures. The first barrier mem-
ber 51c and the second barrier member 52c having the
valve structures are easy to open following the change
of the gas pressure, which facilitates the balance of the
gas pressure inside and outside the gas barrier structure
50. The material of the valve structure here can be, but
is not limited to, an elastic material (such as rubber or
silicone), which can be deformed in response to changes
in gas pressures inside and outside to open or close the
corresponding through holes.

[0040] Further, the first barrier member 51cincludes a
first fixing portion 511 and a first opening-closing portion
512 that are connected, and the second barrier member
52c includes a second fixing portion 521 and a second
opening-closing portion 522 that are connected, and both
the first fixing portion 511 and the second fixing portion
521 are fixed to the base 53c. The first fixing portion 511
and the second fixing portion 521 are both fixed to the
base 53c to realize the connection between the first bar-
rier member 51c and the second barrier member 52c and
the base 53c. The first opening-closing portion 512 can
be attached to or detached from the base 53c, so as to
block the first through hole 531c or open the first through
hole 531c. The second opening-closing portion 522 can
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be attached to or detached from the base 53c, so as to
block the second through hole 532c or open the second
through hole 532c. In this embodiment, when the gas
pressures on both sides are unbalanced, the first barrier
member 51c or the second barrier member 52c is elas-
tically deformed to realize the opening of the through
hole. After the gas pressures on both sides are balanced,
the first barrier member 51c or the second barrier mem-
ber 52c are automatically restored to block the through
hole, so there is no need to additionally provide an elastic
reset member, resulting in the simplified structure of the
gas barrier structure 50, the simple assembly, and the
lower cost.

[0041] When the gas pressures outside and inside the
gas barrier structure 50 are balanced, the first opening-
closing portion 512 and the second opening-closing por-
tion 522 are both attached to the base 53c, where the
first opening-closing portion 512 blocks the first through
hole 531c, and the second opening-closing portion 522
blocks the second through hole 532c. At this time, the
gas inside and outside the gas barrier structure 50 do
not circulate. When the gas pressure inside the gas bar-
rier structure 50 is greater than the gas pressure outside,
the first opening-closing portion 512 is detached from the
base 53c to open the first through hole 531c¢. At this time,
the second opening-closing portion 522 blocks the sec-
ond through hole 532c¢, and the gas inside the gas barrier
structure 50 can flow to the outside through the first
through hole 531c. When the gas pressure outside the
gas barrier structure 50 is greater than the gas pressure
inside, the second opening-closing portion 522 is de-
tached from the base 53c to open the second through
hole 532c. At this time, the first opening-closing portion
512 blocks the first through hole 531c, and the gas out-
side the gas barrier structure 50 can flow inward through
the second through hole 532c.

[0042] Further, the first fixing portion 511 is fixed to the
base 53c by at least two fixing points, and/or the second
fixing portion 521 is fixed to the base 53c by at least two
fixing points. The first fixing portion 511 and the second
fixing portion 521 are respectively fixed to the base 53¢
through at least two fixing points, ensuring that the first
barrier member 51c and the second barrier member 52c
do not rotate relative to the base 53c when the corre-
sponding through hole is opened.

[0043] Optionally, the first fixing portion 511 is fixed to
the base 53c by at least two fixing points, and the second
fixing portion 521 is also fixed to the base 53c by at least
two fixing points.

[0044] Preferably, as shown in FIG. 8 and FIG. 9, the
first fixing portion 511 and the second fixing portion 521
are jointly fixed to the base 53c by two fixing points 58,
and the first fixing portion 511, the base 53¢ and the sec-
ond fixing portion 521 are fixed by the two fixing points
58, which makes the gas barrier structure 50 more com-
pact as a whole and saves installation space. In an em-
bodiment, the fixing points 58 may be rivets to ensure
the connection strength of the first fixing portion 511, the
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second fixing portion 521 and the base 53c. In other em-
bodiments, the fixing points 58 may also be fasteners
such as bolts and screws.

[0045] It should be pointed out that the opening pres-
sures of the first barrier members 51a, 51b, 51c and the
second barrier members 52a, 52b, 52c may be the same
or different. When the opening pressures of the first bar-
riermembers 51a, 51b, 51c and the second barrier mem-
bers 52a, 52b, 52c are different, the opening pressures
of the second barrier members 52a, 52b, 52c¢ may be
greater than the opening pressures of the first barrier
members 51a, 51b, 51c, so that the gas in the enclosed
cavity can easily flow to the outside, while the external
gas cannot easily

[0046] Therefore, in an embodiment, the elastic coef-
ficients of the second elastic members 56a, 56b may be
greater than the elastic coefficients of the first elastic
members 54a, 54b, so that the opening pressures of the
second barrier members 52a, 52b are greater than that
of the first barrier members 51a, 51b.

[0047] In an embodiment, the thickness of the second
barrier member 52c may be greater than the thickness
of the first barrier member 51c, so that the second barrier
member 52c¢ is more difficult to deform than the first bar-
rier member 51c, thereby making the opening pressure
of the second barrier member 52c be greater than the
opening pressure of the first barrier member 51c.
[0048] Optionally, the cross-sectional area of the sec-
ond through hole 532c is smaller than the cross-sectional
area of the first through hole 531c, so that the gas inside
the enclosed cavity is more easily discharged to the out-
side.

[0049] In the present application, the ventilation chan-
nel 11 includes opposite inner end and outer end, where
the inner end refers to the end close to the inside of the
enclosed cavity, and the outer end refers to the end close
to the outside. In one embodiment, the gas barrier struc-
ture 50 may be arranged at a position close to the inner
end of the ventilation channel 11, and the breathable
membrane 30 may be arranged near the outer end of the
ventilation channel 11, which can effectively prevent dust
and the like from entering the ventilation channel 11 and
accumulating between the breathable membrane 30 and
the gas barrier structure 50 to form blockage. In another
embodiment, the gas barrier structure 50 may be ar-
ranged at a position close to the outer end of the venti-
lation channel 11, and the breathable membrane 30 may
be arranged at a position close to the inner end of the
ventilation channel 11.

[0050] Inanon-claimedexample, as showninFIG. 10,
the body 10 may be an integral structure. In this case,
the body 10 can be fixed on the enclosed cavity.

[0051] As shown in FIG. 11, FIG. 12 and FIG. 13, the
body 10 may also be a split structure, and the body 10
includes a valve body 12a and a valve core 13a. The
valve body 12a is used to be fixed on the enclosed cavity,
and the valve core 13a is used to be movably installed
on the valve body 12a.
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[0052] Inanon-claimed example, as shownin FIG. 11,
the ventilation channel 11 may be provided in the valve
core 13a, and the breathable membrane 30 and the gas
barrier structure 50 are both fixed to the valve core 13a.
[0053] AsshowninFIG.11andFIG.12,the valve body
12a is provided with a guide hole 121 and a gas vent
122. The guide hole 121 is used to guide the valve core
13a, and the gas vent 122 is used for communication of
the inside and outside of the enclosed cavity. The valve
core 13a includes a piston 131 and a guide post 132.
One end of the guide post 132 is connected to the piston
131, and the other end of the guide post 132 is used to
movably pass through the guide hole 121. The piston
131 is used to abut against the valve body 12a, and the
piston 131 covers the gas vent 122. The ventilation chan-
nel 11 penetrates the guide post 132 and the piston 131
to facilitate the installation of the breathable membrane
30 and the gas barrier structure 50.

[0054] Furthermore, the balance valve 100 further in-
cludes a spring 14a that is elastically supported between
the guide post 132 and the valve body 12a. The spring
14ais used to push the piston 131 against the valve body
12a so that the piston 131 covers the gas vent 122. When
the gas pressure inside the enclosed cavity is much
greater than the gas pressure outside, the gas pressure
inside the enclosed cavity overcomes the elastic force of
the spring 14a to open the piston 131 so as to open the
gas vent 122, so that the gas inside the enclosed cavity
discharges through the gas vent 122 quickly, and there-
fore the gas pressure inside the enclosed cavity is bal-
anced with the gas pressure outside, which has an ex-
plosion-proof function.

[0055] Preferably, the breathable membrane 30 is ar-
ranged on the piston 131, and the gas barrier structure
50 is arranged on the end of the guide post 132 away
from the piston 131. This arrangement can block external
dust and liquid water at the outer end of the ventilation
channel 11 so that external dust and liquid water cannot
enter the ventilation channel 11. In other embodiments,
the positions of the breathable membrane 30 and the gas
barrier structure 50 can also be interchanged, that is, the
breathable membrane 30 is arranged at the end of the
guide post 132 away from the piston 131, and the gas
barrier structure 50 is arranged on the piston 131.
[0056] Inanon-claimed example, as showninFIG. 13,
the ventilation channel 11 includes a first section 111 and
a second section 112 that communicate with each other.
The first section 111 is provided on the valve body 12b,
and the second section 112 is provided on the valve core
13b. The breathable membrane 30 can be fixed to the
valve core 13b, and the gas barrier structure 50 can be
fixed to the valve body 12b.

[0057] Specifically, as showninFIG. 13, the valve body
12b is a hollow structure. Both ends of the valve body
12b are open. One end of the valve body 12b is opened
to form the first section 111 of the ventilation channel 11,
and the other end of the valve body 12b is opened for
the penetration of the valve core 13b. The valve core 13b
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is arranged inside the valve body 12b and includes a
hollow structure inside, and the hollow structure of the
valve core 13b forms the second section 112 of the ven-
tilation channel 11. The valve core 13b is coaxially ar-
ranged with the valve body 12b. The open end of the
valve body 12b away from the first section 111 is provided
with a bonnet 15, and the bonnet 15 is provided with a
through hole 151 communicating with the inside of the
valve body 12b and the outside. A spring 14b is arranged
between the bonnet 15 and the valve core 13b. The
spring 14b presses the valve core 13b against the valve
body 12b, and the valve core 13b and the valve body 12b
are in an enclosed fit. When the ventilation channel 11
is opened, the gas inside the enclosed cavity can ex-
change with the gas outside through the first section 111,
the second section 112 and the through hole 151 of the
bonnet 15.

[0058] In other examples, the breathable membrane
30 and the gas barrier structure 50 may both arranged
on the valve body 12b, or may also be arranged on the
valve core 13b, or the breathable membrane 30 may be
arranged on the valve body 12b, while the gas barrier
structure 50 may be arranged on the valve core 13b.
[0059] Optionally, the breathable membrane 30 is ar-
ranged on the valve core 13b, and the gas barrier struc-
ture 50 is arranged on the valve body 12b.

[0060] It should be noted that although in the above, it
only lists the scenarios where the balance valve 100 is
applied to the battery, the present application is not lim-
ited to this, and the balance valve 100 can also be applied
to other devices with an enclosed cavity.

[0061] Itshould be noted that, in the case of no conflict,
the features in the embodiments of the present applica-
tion can be combined with each other, the scope of pro-
tection being defined exclusively by the present claims.

Claims
1. A balance valve, comprising:

a body (10), the body (10) being provided with
a ventilation channel (11);

a breathable membrane (30), the breathable
membrane (30) being arranged at one end of
the ventilation channel (11), and the breathable
membrane (30) being configured to maintain a
gas circulation of the ventilation channel (11);
and

agasbarrier structure (50), the gas barrier struc-
ture (50) being arranged at an other end of the
ventilation channel (11), and the gas barrier
structure (50) being configured to close the ven-
tilation channel (11) when gas pressures inside
and outside the gas barrier structure (50) are
balanced, while the gas barrier structure (50)
being configured to open the ventilation channel
(11) when the gas pressures inside and outside
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the gas barrier structure (50) are unbalanced,
so as to achieve a balance of the gas pressure
inside and outside the gas barrier structure (50);
wherein the gas barrier structure (50) comprises
afirstbarrier member (51b)and a second barrier
member (52b);

when the gas pressure inside the gas barrier
structure (50) is greater than the gas pressure
outside, the first barrier member is configured
to be able to open unidirectionally towards the
outside;

when the gas pressure outside the gas barrier
structure (50) is greater than the gas pressure
inside, the second barrier member is configured
to be able to open unidirectionally towards the
inside;

when the gas pressure outside the gas barrier
structure (50) is balanced with the gas pressure
inside, the first barrier member and the second
barrier member are configured to close the ven-
tilation channel (11) together;

wherein the gas barrier structure (50) further
comprises a base (53b), and the base is provid-
ed with a first through hole (531b) and a second
through hole (532b), the first through hole and
the second through hole are both in communi-
cation with the ventilation channel (11);

when the gas pressure inside the gas barrier
structure (50) is greater than the gas pressure
outside, the first barrier member (51b) is config-
ured to open the first through hole (531b);
when the gas pressure outside the gas barrier
structure (50) is greater than the gas pressure
inside, the second barrier member (52b) is con-
figured to open the second through hole (532b);
when the gas pressure outside the gas barrier
structure (50) is balanced with the gas pressure
inside, the first barrier member closes the first
through hole and the second barrier member
closes the second through hole;
characterized in that:

the first barrier member (51b) is arranged in the
first through hole (531b), and the second barrier
member (52b) is arranged in the second through
hole (532b).

2. The balance valve according to claim 1, wherein a
cross-sectional area of the first through hole is great-
er than a cross-sectional area of the second through
hole.

3. A battery, comprising a box (81), a battery cell and
the balance valve according to any one of claims 1
or 2,
wherein the battery cell is arranged in the box (81),
and the balance valve is arranged on the box (81).

4. A power consumption apparatus, comprising the
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battery according to claim 3.

Patentanspriiche

1.

Ausgleichsventil, das Folgendes umfasst:

einen Korper (10), wobei der Kérper (10) mit ei-
nem Liftungskanal (11) versehen ist;

eine atmungsaktive Membran (30), wobei die at-
mungsaktive Membran (30) an einem Ende des
Liftungskanals (11) angeordnet ist und wobei
die atmungsaktive Membran (30) dazu ausge-
legt ist, eine Gaszirkulation des Luftungskanals
(11) aufrechtzuerhalten; und

eine Gasbarrierenstruktur (50), wobei die Gas-
barrierenstruktur (50) an einem anderen Ende
des Liftungskanals (11) angeordnet ist und wo-
bei die Gasbarrierenstruktur (50) dazu ausge-
legt ist, den Luftungskanal (11) zu schlieRen,
wenn Gasdricke innerhalb und auRerhalb der
Gasbarrierenstruktur (50) ausgeglichen sind,
wahrend die Gasbarrierenstruktur (50) dazu
ausgelegt ist, den Liftungskanal (11) zu 6ffnen,
wenn die Gasdricke innerhalb und auf3erhalb
der Gasbarrierenstruktur (50) nicht ausgegli-
chen sind, um einen Ausgleich des Gasdrucks
innerhalb und auRerhalb der Gasbarrierenstruk-
tur (50) zu erreichen;

wobei die Gasbarrierenstruktur (50) ein erstes
Barrierenelement (51b) und ein zweites Barrie-
renelement (52b) umfasst;

wenn der Gasdruck innerhalb der Gasbarrieren-
struktur (50) grofRer als der Gasdruck aul3erhalb
ist, ist das erste Barrierenelement dazu ausge-
legt, in der Lage zu sein, sich unidirektional nach
aulen zu offnen;

wenn der Gasdruck auBerhalb der Gasbarrie-
renstruktur (50) gréRer als der Gasdruck inner-
halb ist, ist das zweite Barrierenelement dazu
ausgelegt, in der Lage zu sein, sich unidirektio-
nal nach innen zu 6ffnen;

wenn der Gasdruck auBerhalb der Gasbarrie-
renstruktur (50) mit dem Gasdruck innerhalb
ausgeglichen ist, sind das erste Barrierenele-
ment und das zweite Barrierenelement dazu
ausgelegt, den Luftungskanal (11) zusammen
zu schlielRen;

wobei die Gasbarrierenstruktur (50) ferner eine
Basis (53b) umfasst, und wobei die Basis mit
einem ersten Durchgangsloch (531b) und ei-
nem zweiten Durchgangsloch (532b) versehen
ist, wobei das erste Durchgangsloch und das
zweite Durchgangsloch beide in Kommunikati-
on mit dem Liftungskanal (11) sind;

wenn der Gasdruck innerhalb der Gasbarrieren-
struktur (50) grofRer als der Gasdruck auf3erhalb
ist, ist das erste Barrierenelement (51b) dazu
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ausgelegt, das erste Durchgangsloch (531b) zu
offnen;

wenn der Gasdruck auflerhalb der Gasbarrie-
renstruktur (50) gréRer als der Gasdruck inner-
halb ist, ist das zweite Barrierenelement (52b)
dazu ausgelegt, das zweite Durchgangsloch
(532b) zu offnen;

wenn der Gasdruck auflerhalb der Gasbarrie-
renstruktur (50) mit dem Gasdruck innerhalb
ausgeglichen ist, schliel3t das erste Barrierene-
lement das erste Durchgangsloch, und das
zweite Barrierenelement schlielt das zweite
Durchgangsloch;

dadurch gekennzeichnet, dass:

das erste Barrierenelement (51b) im ersten
Durchgangsloch (531b) angeordnet ist und das
zweite Barrierenelement (52b) im zweiten
Durchgangsloch (532b) angeordnet ist.

Ausgleichsventil nach Anspruch 1, wobei die Quer-
schnittsfliche des ersten Durchgangslochs grof3er
als eine Querschnittsflaiche des zweiten Durch-
gangslochs ist.

Batterie, umfassend eine Box (81), eine Batteriezelle
und das Ausgleichsventil nach einem der Anspriiche
1 oder 2,

wobei die Batteriezelle in der Box (81) angeordnet
ist und das Ausgleichsventil an der Box (81) ange-
ordnet ist.
Leistungsverbrauchseinrichtung, umfassend die
Batterie nach Anspruch 3.

Revendications

Soupape d’équilibrage, comprenant :

un corps (10), le corps (10) étant pourvu d'un
canal de ventilation (11) ;

une membrane respirante (30), la membrane
respirante (30) étant agencée au niveau d'une
extrémité du canal de ventilation (11), etla mem-
brane respirante (30) étant configurée pour
maintenir une circulation de gaz du canal de
ventilation (11) ; et

une structure de barriere contre les gaz (50), la
structure de barriére contre les gaz (50) étant
agencée au niveau d’une autre extrémité du ca-
nal de ventilation (11), et la structure de barriére
contre les gaz (50) étant configurée pour fermer
le canal de ventilation (11) lorsque des pres-
sions de gaz a l'intérieur et a I'extérieur de la
structure de barriére contre les gaz (50) sont
équilibrées, tandis que la structure de barriére
contre les gaz (50) est configurée pour ouvrir le
canal de ventilation (11) lorsque les pressions
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de gaz al'intérieur et a I'extérieur de la structure
de barriére contre les gaz (50) sont déséquili-
brées, de maniére a atteindre un équilibre de la
pression de gaz a l'intérieur et a I'extérieur de
la structure de barriere contre les gaz (50) ;
dans laquelle la structure de barriere contre les
gaz (50) comprend un premier élément de bar-
riere (51b) et un second élément de barriere
(52b) ;

lorsque la pression de gaz a l'intérieur de la
structure de barriére contre les gaz (50) est su-
périeure a la pression de gaz a I'extérieur, le
premier élément de barriére est configuré pour
étre apte a s’ouvrir de maniere unidirectionnelle
vers 'extérieur ;

lorsque la pression de gaz a I'extérieur de la
structure de barriére contre les gaz (50) est su-
périeure a la pression de gaz a l'intérieur, le se-
cond élément de barriére est configuré pour étre
apte a s’ouvrir de maniére unidirectionnelle vers
I'intérieur ;

lorsque la pression de gaz a I'extérieur de la
structure de barriere contre les gaz (50) est équi-
librée avec la pression de gaz a l'intérieur, le
premier élément de barriére et le second élé-
ment de barriére sont configurés pour fermer le
canal de ventilation (11) conjointement ;

dans laquelle la structure de barriere contre les
gaz (50) comprend en outre une base (53b), et
labase est pourvue d’un premier trou traversant
(531b) et d’'un second trou traversant (532b), le
premier trou traversant et le second trou traver-
sant sont tous les deux en communication avec
le canal de ventilation (11) ;

lorsque la pression de gaz a l'intérieur de la
structure de barriére contre les gaz (50) est su-
périeure a la pression de gaz a I'extérieur, le
premier élément de barriere (51b) est configuré
pour ouvrir le premier trou traversant (531b) ;
lorsque la pression de gaz a I'extérieur de la
structure de barriére contre les gaz (50) est su-
périeure a la pression de gaz a l'intérieur, le se-
cond élément de barriere (52b) est configuré
pour ouvrir le second trou traversant (532b) ;
lorsque la pression de gaz a I'extérieur de la
structure de barriére contre les gaz (50) est équi-
librée avec la pression de gaz a l'intérieur, le
premier élément de barriére ferme le premier
trou traversant, et le second élément de barriére
ferme le second trou traversant ;

caractérisée en ce que :

le premier élément de barriére (51b) est agencé
dans le premier trou traversant (531b), et le se-
cond élément de barriere (52b) est agencé dans
le second trou traversant (532b).

2. Soupape d’équilibrage selon la revendication 1,

dans laquelle une surface transversale du premier
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trou traversant est supérieure a une surface trans-
versale du second trou traversant.

Batterie, comprenant une boite (81), une cellule de
batterie et la soupape d’équilibrage selon 'une quel-
conque des revendications 1 ou 2,

dans laquelle la cellule de batterie est agencée dans
la boite (81), etla soupape d’équilibrage estagencée
sur la boite (81).

Appareil de consommation électrique, comprenant
la batterie selon la revendication 3.
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