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(54) DRYING DEVICE AND BATTERY PREPARATION SYSTEM

(57) The present application relates to a drying ap-
paratus and a system for preparing batteries. The drying
apparatus includes a drying tower and a cooling mech-
anism. The cooling mechanism is disposed on the drying
tower, and the cooling mechanism is used for cooling the
inner wall of the drying tower, so that the temperature of
the inner wall of the drying tower is controlled within the
required temperature range. In this way, when the drying
tower performs spray drying operation, after the material
is in contact with the inner wall of the drying tower, the
phenomenon that the material melts because of a high
temperature of the inner wall and adheres to the inner
wall is avoided, which reduces the probability of the ma-
terial hanging on the wall, thereby improving the produc-
tion rate and granulation quality of the material.
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Description

CROSS-REFERENCE

[0001] The present application is based on Chinese
patent application No. 2023205036983, filed on March
16, 2023 and entitled "DRYING APPARATUS AND SYS-
TEM FOR PREPARING BATTERIES", which is incorpo-
rated into the present application by reference in its en-
tirety.

TECHNICAL FIELD

[0002] The present application relates to the technical
field of drying devices, and in particular, to a drying ap-
paratus and a system for preparing batteries.

BACKGROUND

[0003] Spray drying refers to the process of blowing
hot air into a drying tower from a tower opening to be in
contact with an atomized material, so that the moisture
in the material is quickly removed. However, during the
atomization drying process, the material is likely to ad-
here to the inner wall of the drying tower, and the phe-
nomenon that the material hangs on the wall occurs,
which affects the output rate and granulation quality of
the material.

SUMMARY OF THE INVENTION

[0004] Based on this, it is necessary to provide a drying
apparatus and a system for preparing batteries to reduce
the probability of a material hanging on the wall and im-
prove the output rate and granulation quality of the ma-
terial.
[0005] In the first aspect, the present application pro-
vides a drying apparatus, including: a drying tower; and
a cooling mechanism, disposed on the drying tower, for
cooling the inner wall of the drying tower, where, the cool-
ing mechanism includes reinforcing members and a cool-
ing member disposed on the outer wall of the drying tow-
er, and each reinforcing member is at least partially con-
nected between the cooling member and the outer wall
of the drying tower.
[0006] In the above-mentioned drying apparatus, the
cooling mechanism is disposed on the drying tower, and
the cooling mechanism is used for cooling the inner wall
of the drying tower, so that the temperature of the inner
wall of the drying tower is controlled within the required
temperature range. In this way, when the drying tower
performs spray drying operation, after the material is in
contact with the inner wall of the drying tower, the phe-
nomenon that the material melts because of a high tem-
perature of the inner wall and adheres to the inner wall
is avoided, which reduces the probability of the material
hanging on the wall, thereby improving the production
rate and granulation quality of the material. At the same

time, the reinforcing member is disposed between the
cooling member and the drying tower to increase the con-
nection strength between the cooling member and the
drying tower, making the mounting structure of the cool-
ing member on the drying tower more stable, and facili-
tating stably cooling the drying tower by a cooling medium
in the cooling member; at the same time it is also bene-
ficial to increase the strength of the drying tower.
[0007] In some embodiments, the cooling mechanism
includes a power source and a cooling member disposed
on the outer wall of the drying tower. The cooling member
has a cooling channel inside, and the power source is
used for driving the cooling medium to flow in the cooling
channel. In this way, the power source is used for driving
the cooling medium to flow in the cooling channel, so as
to enable the cooling medium to exchange heat with the
drying tower, the effect of cooling the inner wall of the
drying tower is realized, and the occurrence of the ma-
terial hanging on the wall is reduced.
[0008] In some embodiments, the cooling member is
annularly disposed on the periphery of the drying tower,
and the cooling channel is formed between the cooling
member and the outer wall of the drying tower. In this
way, the cooling member surrounds the outside of the
drying tower, so that the cooling channel is formed be-
tween the cooling member and the drying tower, and then
the cooling medium flows directly on the outer wall of the
drying tower, which is conducive to improving the heat
exchange effect.
[0009] In some embodiments, the cooling mechanism
further includes a flow equalizer annularly disposed on
the periphery of the drying tower, the inflow end of the
cooling channel communicates with the flow equalizer,
and the power source is used for driving the cooling me-
dium in the flow equalizer to flow into the cooling channel.
In this way, the flow equalizer is disposed at the inflow
end of the cooling channel, and the cooling medium is
evenly dispersed into the cooling channel by the flow
equalizer, so that the temperature distribution of the inner
wall of the drying tower is more uniform, and the occur-
rence of the material hanging on the wall is further re-
duced; at the same time, it is also beneficial to improve
the granulation quality of the material.
[0010] In some embodiments, the reinforcing member
is annularly disposed on the periphery of the drying tower,
and the part of the reinforcing member located in the
cooling channel is provided with a circulating port, the
circulating port being used for the cooling medium of the
cooling channel to circulate. In this way, the circulating
port penetrates through the reinforcing member, so that
the cooling medium can pass through the reinforcing
member to flow smoothly in the cooling channel, thereby
improving the cooling effect of the drying tower.
[0011] In some embodiments, one end of the reinforc-
ing member away from the drying tower in the radial di-
rection of the drying tower penetrates out of the cooling
member. In this way, one end of the reinforcing member
penetrates out of the cooling member, so that the con-
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nection area between the reinforcing member and the
cooling member increases, which is conducive to improv-
ing the connection strength; at the same time, the part
of the reinforcing member penetrating into the cooling
member can be used as a supporting base, so that the
cooling member is more stably mounted on the drying
tower.
[0012] In some embodiments, the drying tower has an
air outlet, and the cooling member extends on the outer
wall of the drying tower to be adjacent to the air outlet.
In this way, the cooling member is extended to the air
outlet, cooling at the air outlet is increased, and the outlet
air temperature is reduced to meet the process require-
ments.
[0013] In some embodiments, the drying tower in-
cludes a first part and a second part having an air outlet,
the cross-sectional area S in the second part gradually
decreases from the end of the second part close to the
first part to the end of the second part having the air outlet,
and the cooling member is disposed on the first part and
extends to the second part. In this way, extending the
cooling member to the second part can increase the cool-
ing of a second component, so that the outlet air temper-
ature of the drying tower can be lowered, further meeting
the process requirements.
[0014] In some embodiments, the cooling mechanism
further includes a discharge member disposed on the
drying tower, and the discharge member has discharge
ports communicating with the cooling channel. In this
way, the discharge member is disposed so that the cool-
ing medium flows out from the discharge port, which fa-
cilitates the continuous flow of a new cooling medium
into the cooling channel and improves the cooling effect
of the drying tower.
[0015] In some embodiments, the number of the dis-
charge ports is at least two, and all the discharge ports
are disposed at intervals around the periphery of the dry-
ing tower. In this way, the discharge ports are disposed
at intervals around the periphery of the drying tower, so
that the cooling medium in the cooling channel flows out
from different discharge ports, which is conducive to
changing the flow path of the cooling medium in the cool-
ing channel, making the distribution of the cooling medi-
um more uniform, and improving the cooling effect.
[0016] In some embodiments, the drying apparatus
further includes a thermal insulation layer, and the ther-
mal insulation layer is disposed outside the cooling mem-
ber in a sleeving mode. In this way, the thermal insulation
layer is disposed outside the cooling member, reducing
the heat loss in the cooling channel, and enabling the
cooling medium to fully exchange heat with the drying
tower, so that the inner wall of the drying tower can main-
tain the required temperature for a long time, and the
probability of the material adhering to the wall due to the
too high temperature of the inner wall is reduced.
[0017] In some embodiments, the drying apparatus
further includes a heat exchanger, and the heat exchang-
er communicates with one end of the cooling member

for the cooling medium to flow in. In this way, the heat
exchanger exchanges heat with the cooling medium in
advance to change the temperature of the cooling medi-
um so that the cooling medium can better meet the cool-
ing requirement of the inner wall of the drying tower.
[0018] In a second aspect, the present application pro-
vides a system for preparing batteries, including any one
of the above drying apparatuses.
[0019] The above description is only a summary of the
technical solutions of the present application. In order to
be able to understand the technical means of the present
application more clearly, the technical means can be im-
plemented according to the content of the specification.
Furthermore, to make the above and other objectives,
features and advantages of the present application more
comprehensible, specific implementation modes of the
present application are exemplified below.

DESCRIPTION OF DRAWINGS

[0020] Various other advantages and benefits will be-
come apparent to those of ordinary skill in the art upon
reading the following detailed description of the preferred
implementation modes. The drawings are for the purpose
of illustrating the preferred implementation modes only
and are not to be considered as a limitation to the present
application. Also, the same components are denoted by
the same reference numerals in all the drawings. In the
drawings:

FIG. 1 is a schematic structural view of a drying ap-
paratus according to one or more embodiments;
FIG. 2 is a schematic structural view of a reinforcing
member in FIG. 1;
FIG. 3 is a partially enlarged schematic view of po-
sition A in FIG. 1; and
FIG. 4 is a schematic structural view of a drying ap-
paratus with a heat exchanger according to one or
more embodiments.

[0021] 100. Drying apparatus; 10. Drying tower; 11.
Inner wall; 12. Air outlet; 13. First part; 14. Second part;
20. Cooling mechanism; 21. Power source; 22. Cooling
member; 23. Cooling channel; 24. Discharge member;
241. Discharge port; 25. Reinforcing member; 251. Cir-
culating port; 26. Flow equalizer; 30. Thermal insulation
layer; 40. Heat exchanger; X. Height direction.

DETAILED DESCRIPTION

[0022] The technical solutions in the embodiments of
the present application will be clearly and completely de-
scribed below in conjunction with the drawings in the em-
bodiments of the present application, and it is apparent
that the described embodiments are a part of the embod-
iments of the present application rather than all the em-
bodiments. Based on the embodiments in the present
application, all other embodiments obtained by those of
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ordinary skill in the art without creative effort fall within
the protection scope of the present application.
[0023] Unless otherwise defined, all technical and sci-
entific terms used herein have the same meaning as com-
monly understood by those skilled in the art in the present
application; the terms used herein are intended only for
the purpose of describing specific embodiments and are
not intended to limit the present application; the terms
"including" and "having" and any variations thereof in the
specification and the claims of the present application
and in the description of the drawings above are intended
to cover non-exclusive inclusion.
[0024] In the description of the embodiments of the
present application, the technical terms "first", "second",
and the like are used only to distinguish different objects,
and are not to be understood as indicating or implying a
relative importance or implicitly specifying the number,
particular order, or primary and secondary relation of the
technical features indicated. In the description of the em-
bodiments of the present application, the meaning of "a
plurality of’ is two or more, unless otherwise explicitly and
specifically defined.
[0025] Reference herein to "an embodiment" means
that a particular feature, structure, or characteristic de-
scribed in connection with the embodiment can be in-
cluded in at least one embodiment of the present appli-
cation. The appearance of this phrase in various places
in the specification does not necessarily refer to the same
embodiment, nor is it a separate or alternative embodi-
ment that is mutually exclusive with other embodiments.
It is explicitly and implicitly understood by those skilled
in the art that the embodiments described herein may be
combined with other embodiments.
[0026] In the description of the embodiments of the
present application, the term "and/or" is only an associ-
ation relationship for describing associated objects, indi-
cating that there may be three relationships, for example
A and/or B may represent three situations: A exists alone,
both A and B exist, and B exists alone. In addition, the
character "/" herein generally means that the associated
objects in the context are in an "or" relationship.
[0027] In the description of the embodiments of the
present application, the term "a plurality of’ refers to two
or more (including two), and similarly, "a plurality of
groups" refers to two or more groups (including two
groups), and "a plurality of pieces" refers to two or more
pieces (including two pieces).
[0028] In the description of the embodiments of the
present application, the orientation or position relation-
ship indicated by the technical terms "center", "longitu-
dinal", "transverse", "length", "width", "thickness", "up-
per," "lower," "front," "back," "left," "right," "vertical," "hor-
izontal," "top," "bottom," "inner," "outer," "clockwise,"
"counterclockwise," "axial", "radial", "circumferential",
etc. are based on the orientation or position relationship
shown in the drawings and are intended to facilitate de-
scribing the embodiments of the present application and
simplify the description only, rather than indicating or im-

plying that the apparatus or element referred to must
have a particular orientation or be constructed and op-
erated in a particular orientation, and therefore are not
to be interpreted as limitations on the embodiments of
the present application.
[0029] In the description of the embodiments of the
present application, unless otherwise expressly specified
and limited, the technical terms "mount," "connect," "con-
nection," "fix," etc. should be understood in a broad
sense, such as, a fixed connection, a detachable con-
nection, or an integral connection; a mechanical connec-
tion, or an electrical connection; a direct connection, an
indirect connection through an intermediate medium, an
internal communication of two elements, or interaction
between two elements. For those of ordinary skill in the
art, the specific meanings of the above terms in the em-
bodiments of the present application can be understood
according to specific situations.
[0030] Spray drying refers to a process in which hot air
enters a drying tower from a tower opening and makes
contact with an atomized material, making the moisture
in the material be removed quickly. During the drying
process, after the hot air continues to be introduced into
the drying tower, the hot air will heat the inside of the
drying tower, so that the temperature of the inner wall of
the drying tower reaches a certain temperature value.
For some temperature-sensitive materials, which may
be, for example, but not limited to nanometer electric fuel,
feather enzymatic protein, traditional Chinese medicine
extract or other materials with a high sugar content, etc.,
if the material is in contact with the inner wall of the drying
tower, it is easy for the material to melt due to high tem-
perature and then adhere to the inner wall of the drying
tower, and the phenomenon of the material hanging on
the wall occurs. With the increase of the phenomenon of
the material hanging on the wall, the amount of the ma-
terial adhering to the inner wall of the drying tower in-
creases, resulting in a decrease in the amount of the
material produced by the drying tower, wasting materials,
and resulting in a decrease in the output rate of the prod-
uct.
[0031] At the same time, the material adhering to the
inner wall of the drying tower will partly fall off under the
blowing of the hot air. Because the particle size of the
material which falls off changes after melting, it is gen-
erally larger than the particle size of the normally dried
material. Therefore, the material which falls off will be
mixed into the dried material, affecting the quality of the
product in terms of the particle size.
[0032] Based on this, in order to effectively reduce the
probability of the material hanging on the wall and im-
prove the output rate and granulation quality of the ma-
terial, please refer to FIG. 1. The present application de-
signs a drying apparatus 100, and a cooling mechanism
20 is disposed on the drying tower 10. The cooling mech-
anism 20 is used for cooling the inner wall 11 of the drying
tower 10. In this way, when the drying tower 10 performs
spray drying operation, after the material is in contact
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with the inner wall 11 of the drying tower 10, the phenom-
enon that the material melts because of a high temper-
ature of the inner wall 11 and adheres to the inner wall
is avoided, which reduces the probability of the material
hanging on the wall, thereby improving the production
rate and granulation quality of the material.
[0033] At the same time, the cooling mechanism 20 is
used for cooling the inner wall 11 of the drying tower 10,
so that the material is not likely to adhere to the inner
wall 11 of the drying tower 10, and the difficulty for clean-
ing the inner wall 11 of the drying tower 10 is reduced.
In addition, if more materials adhere to the inner wall 11
of the drying tower 10, the inner space of the drying tower
10 will be reduced, making the granulation space smaller,
which will affect the granulation effect of the device. For
this reason, cooling the inner wall 11 through the cooling
mechanism 20 can also reduce the probability of the ma-
terial hanging on the wall, reduce the degree of shrinkage
of the inner space of the drying tower 10, and improve
the granulation effect of the device.
[0034] The drying apparatus 100 provided in the
present application can be applied to the spray drying
process of different materials, for example, the drying
apparatus 100 can be applied to, but not limited to, the
spray drying process of the nanometer electric fuel.
[0035] According to some embodiments of the present
application, please refer to FIG. 1, the present application
provides a drying apparatus 100, and the drying appa-
ratus 100 includes: a drying tower 10 and a cooling mech-
anism 20. The cooling mechanism 20 is disposed on the
drying tower 10, and is used for cooling the inner wall 11
of the drying tower 10; where, the cooling mechanism 20
includes reinforcing members 25 and a cooling member
22 disposed on the outer wall of the drying tower 10, and
each reinforcing member 25 is at least partially connect-
ed to between the cooling member 22 and the outer wall
of the drying tower 10.
[0036] The drying tower 10 refers to a device for drying
materials, and hot air can be introduced into the drying
tower, and the atomized material is dried by using the
hot air. The hot air can be input into the drying tower 10
from top to bottom, or from bottom to top; the hot air can
even be input from the side face of the drying tower 10.
The drying tower 10 can be designed into various shapes,
for example: the drying tower can be designed into, but
not limited to, cylindrical, conical and cuboid shapes and
the like. When the drying tower 10 is designed into a
conical structure, the conical part thereof can play a role
in converging the dried material to facilitate the uniform
output of the material.
[0037] It is not difficult to understand that the way for
the material to enter the drying tower 10 is usually that
the material enters from the top or side face of the drying
tower 10, for example, an atomizing nozzle is disposed
on the top of the drying tower 10, and the material is
atomized and sprayed into the drying tower 10 by using
the atomizing nozzle, so that the material is in contact
with the hot air.

[0038] The cooling mechanism 20 refers to a device
capable of cooling the inner wall 11 of the drying tower
10. The cooling mechanism has multiple methods for
cooling the inner wall 11 of the drying tower 10, for ex-
ample, the drying tower 10 is cooled in the way of air
cooling or water cooling; or, the drying tower 10 may also
be lowered by means of a semiconductor chilling plate.
The cooling mechanism 20 can also be arranged on the
drying tower 10 in various ways, for example: the cooling
mechanism 20 can be arranged on the outer wall of the
drying tower 10; or, the cooling mechanism 20 can be
embedded in the tower wall of the drying tower 10.
[0039] The cooling mechanism 20 can be designed in-
to a plate-shaped structure, such as a water-cooled plate
structure, or a tubular structure, such as a cooling water
pipe structure.
[0040] The cooling member 22 refers to a structure that
allows the cooling medium to flow so that the cooling
medium can exchange heat with the drying tower 10. The
cooling member 22 can be designed into a hollow struc-
ture, and the interior thereof can be directly used as the
cooling channel 23; the cooling member can also be de-
signed into a plate-shaped or sheet-shaped structure, at
this time the outer surface of the cooling member 22 can
have a cooling channel, for example: a gap can be formed
between the cooling member 22 and the outer wall of the
drying tower 10, and the gap can be used as a cooling
channel. When the cooling member 22 is designed into
a hollow structure, the cooling member can be a tubular
structure or hollow plate-shaped structure, where the tu-
bular cooling member 22 can be wound on the outer wall
of the drying tower 10.
[0041] The reinforcing member 25 refers to the struc-
ture connected between the cooling member 22 and the
outer wall of the drying tower 10, and there are various
modes for connecting the reinforcing member with the
cooling member 22 and the drying tower 10 respectively,
for example, the reinforcing member 25 can be connect-
ed between the cooling member 22 and the drying tower
10 by means of bolted connection, welding, snap-fit,
bonding, riveting, pinning or integral molding.
[0042] It should be noted that the reinforcing member
25 shown in FIG. 1 is not disposed transversely through
the drying tower 10, but surrounds the periphery of the
reinforcing member 25 in an annular structure. Certainly,
the reinforcing member 25 shown in FIG. 1 is only an
embodiment, and should not be interpreted as limiting
the protection scope of the scheme, for example: be-
tween the cooling member 22 and the drying tower 10,
the reinforcing member 25 can be of a blocky structure,
and can also be an annular structure, etc. When the re-
inforcing member 25 is of an annular structure, the rein-
forcing member 25 is connected between the cooling
member 22 and the drying tower 10 in the circumferential
direction. The number of the reinforcing member 25 can
be one or more. When the number of the reinforcing
member 25 is plural, the distribution of all the reinforcing
members 25 between the cooling member 22 and a dry-
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ing member can also be designed in various ways, for
example: some reinforcing members 25 are distributed
at intervals in the height direction X of the drying tower
10; or, some reinforcing members 25 are arranged at
intervals around the drying tower 10 in the circumferential
direction.
[0043] When the drying tower 10 performs spray drying
operation, after the material is in contact with the inner
wall 11 of the drying tower 10, the phenomenon that the
material melts because of a high temperature of the inner
wall 11 and adheres to the inner wall is avoided, which
reduces the probability of the material hanging on the
wall, thereby improving the production rate and granula-
tion quality of the material. At the same time, the rein-
forcing member 25 is disposed between the cooling
member 22 and the drying tower 10 to increase the con-
nection strength between the cooling member and the
drying tower, making the mounting structure of the cool-
ing member 22 on the drying tower 10 more stable, and
facilitating stably cooling the drying tower 10 by a cooling
medium in the cooling member 22; at the same time it is
also beneficial to increase the strength of the drying tower
10.
[0044] According to some embodiments of the present
application, please refer to FIG. 1, the cooling mecha-
nism 20 further includes a power source 21. The cooling
member 22 has a cooling channel 23, and the power
source 21 is used for driving the cooling medium to flow
in the cooling channel 23.
[0045] The power source 21 refers to a device capable
of providing power for the cooling medium to flow, which
may be a draught fan or a power pump. When the power
source 21 is a draught fan, the cooling medium may be
air, carbon dioxide, or the like. The air may be the air
outside the drying tower 10, and the air outside the drying
tower 10 is delivered into the cooling channel 23 in a
mode of blowing or suction by the draught fan. When the
power source 21 is a power pump, the cooling medium
can be tap water, glycerin type cooling liquid, etc.
[0046] The power of the power source 21 can be set
be adjustable, that is, the power source 21 is a variable
frequency adjustable device, so that the inflow volume
of the cooling medium can be controlled (such as adjust-
ing the supply air rate of the cooling channel 23) by chang-
ing the power of the power source 21 according to the
cooling requirements of the inner wall 11 of the drying
tower 10, for example, temperature monitoring appara-
tuses (such as temperature sensors, etc.) can be dis-
posed at a certain distance on the inner wall 11 of the
drying tower 10 to detect the temperature changes in
different regions on the inner wall 11 of the drying tower
10 in real time, so as to adjust the amount of cold air that
is introduced. In addition, if too much cooling medium is
introduced, it will also cause dew condensation on the
inner wall 11 of the drying tower 10. For this, the frequen-
cy of the power source 21 can also be changed to reduce
the inflow volume of the cooling medium to reduce the
occurrence of dew condensation on the inner wall 11.

[0047] The power source 21 is used for driving the cool-
ing medium to flow in the cooling channel 23, so as to
enable the cooling medium to exchange heat with the
drying tower 10, the effect of cooling the inner wall 11 of
the drying tower 10 is realized, and the occurrence of the
material hanging on the wall is reduced.
[0048] According to some embodiments of the present
application, please refer to FIG. 1, the cooling member
22 is annularly disposed on the periphery of the drying
tower 10, and the cooling channel 23 is formed between
the cooling member and the outer wall of the drying tower
10.
[0049] The cooling member 22 is annularly disposed
on the periphery of the drying tower 10. It can be under-
stood that the cooling member 22 surrounds the outside
of the drying tower 10, and forms a certain gap from the
outer wall of the drying tower 10. The gap is directly used
as the cooling channel 23, so that the cooling medium
and the outer wall of the drying tower 10 are in direct
contact, so that the heat exchange effect is better.
[0050] At the same time, the cooling member 22 is an-
nularly disposed outside the drying tower 10, and there
are various ways for fixing the cooling member. For ex-
ample, the cooling member 22 is fixed to the outer wall
of the drying tower 10 by means of bolted connection,
welding, snap-fit, riveting and the like.
[0051] The cooling member 22 surrounds the outside
of the drying tower 10, so that the cooling channel 23 is
formed between the cooling member 22 and the drying
tower 10, and then the cooling medium flows directly on
the outer wall of the drying tower 10, which is conducive
to improving the heat exchange effect.
[0052] According to some embodiments of the present
application, please refer to FIG. 1, the cooling mecha-
nism 20 further includes a flow equalizer 26 annularly
disposed on the periphery of the drying tower 10. The
inflow end of the cooling channel 23 communicates with
the flow equalizer 26, and the power source 21 is used
for driving the cooling medium in the flow equalizer 26 to
flow into the cooling channel 23.
[0053] The flow equalizer 26 refers to a device that can
evenly disperse the cooling medium so that the cooling
medium flows into the cooling channel 23 more uniformly.
When the cooling medium enters the flow equalizer 26
under the action of the power source 21, since the flow
equalizer 26 is a structure annularly disposed on the pe-
riphery of the drying tower 10, the cooling medium which
enters surrounds the periphery of the drying tower 10 to
flow in the flow equalizer 26, so that the cooling medium
is dispersed before entering the cooling channel 23. Spe-
cifically, in some embodiments, the flow equalizer 26 can
be designed into an annular and hollow box body struc-
ture.
[0054] The inflow end of the cooling channel 23 refers
to the end on the cooling channel 23 where the cooling
medium starts to flow in. Since the cooling channel 23 is
formed by the cooling member 22 annularly disposed on
the periphery of the drying tower 10, the inflow end of the
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cooling channel 23 also presents or approximately
presents an annular end. When the inflow end of the cool-
ing channel 23 communicates with the flow equalizer 26,
it is not difficult to understand that the inflow end of the
cooling channel 23 should be in annular communication
with the flow equalizer 26, that is, a communication port
between the cooling channel 23 and the flow equalizer
26 is disposed around the periphery of the drying tower
10, so that the cooling medium filled in the flow equalizer
26 can flow into the cooling channel 23 synchronously in
different directions, and then the cooling medium is even-
ly dispersed in the cooling channel 23.
[0055] When the power source 21 is a blowing type
device, the power source 21 can be communicated with
the cooling channel 23 through the flow equalizer 26;
when the power source 21 is a suction type device, the
flow equalizer 26 communicates with the inflow end of
the cooling channel 23, and the power source 21 then
communicates with the outflow end of the cooling chan-
nel 23.
[0056] The flow equalizer 26 is disposed at the inflow
end of the cooling channel 23, and the cooling medium
is evenly dispersed into the cooling channel 23 by the
flow equalizer 26, so that the temperature distribution of
the inner wall 11 of the drying tower 10 is more uniform,
and the occurrence of the material hanging on the wall
is further reduced; at the same time, it is also beneficial
to improve the granulation quality of the material.
[0057] According to some embodiments of the present
application, please refer to FIG. 1, the cooling mecha-
nism 20 further includes reinforcing members 25, and
each reinforcing member 25 is at least partially connect-
ed between the cooling member 22 and the outer wall of
the drying tower 10.
[0058] According to some embodiments of the present
application, please refer to FIG. 2, the reinforcing mem-
ber 25 is annularly disposed on the periphery of the drying
tower 10, and the part of the reinforcing member 25 lo-
cated in the cooling channel 23 is provided with a circu-
lating port 251, the circulating port 251 being used for
the cooling medium of the cooling channel 23 to circulate.
[0059] The reinforcing member 25 extends around the
periphery of the drying tower 10 to form an annular struc-
ture. Since the reinforcing member 25 is located between
the cooling member 22 and the drying tower 10, the an-
nularly designed reinforcing member 25 will hinder the
flow of the cooling medium to a certain extent. In order
to make the cooling medium flow smoothly, the circulat-
ing port 251 penetrates through the reinforcing member
25 so that the cooling medium can pass through the re-
inforcing member 25 through the circulating port 251 to
flow in the cooling channel 23.
[0060] On the same reinforcing member 25, the
number of the circulating ports 251 can be one or more.
When the number of the circulating ports 251 is plural,
all the circulating ports 251 are arranged on the reinforc-
ing member 25 at intervals around the periphery of the
drying tower 10.

[0061] The circulating port 251 penetrates through the
reinforcing member 25, so that the cooling medium can
pass through the reinforcing member 25 to flow smoothly
in the cooling channel 23, thereby improving the cooling
effect of the drying tower 10.
[0062] According to some embodiments of the present
application, please refer to FIG. 3, one end of the rein-
forcing member 25 away from the drying tower 10 in the
radial direction of the drying tower 10 penetrates out of
the cooling member 22.
[0063] One end of the reinforcing member 25 pene-
trating out of the cooling member 22 should be under-
stood as one end of the reinforcing member 25 is em-
bedded into the cooling member 22 and protrudes from
the inside of the cooling member 22. When one end of
the reinforcing member 25 penetrates out of the cooling
member 22, it is necessary to seal the part where the
reinforcing member 25 penetrates into the cooling mem-
ber 22, such as performing welding and coating sealant
between the cooling member 22 and the reinforcing
member 25. When a thermal insulation structure is dis-
posed outside the cooling member 22, the end of the
reinforcing element 25 away from the drying tower 10
can penetrate through the cooling member 22 and can
also penetrate through the thermal insulating structure.
In addition, when the reinforcing member 25 is designed
into an annular structure, the end of the reinforcing mem-
ber 25 away from the drying tower 10 can also be under-
stood as the outer side end of the annular structure.
[0064] One end of the reinforcing member 25 pene-
trates out of the cooling member 22, so that the connec-
tion area between the reinforcing member 25 and the
cooling member 22 increases, which is conducive to im-
proving the connection strength; at the same time, the
part of the reinforcing member 25 penetrating into the
cooling member 22 can be used as a supporting base,
so that the cooling member 22 is more stably mounted
on the drying tower 10.
[0065] According to some embodiments of the present
application, the drying tower 10 has an air outlet 12. The
cooling member 22 extends on the outer wall of the drying
tower 10 to be adjacent to the air outlet 12.
[0066] During the drying process, it is very important
to control the inlet air temperature and the outlet air tem-
perature of the hot air, which can determine the quality
of the product and the drying bulk density, so these two
temperatures need to be strictly controlled. The cooling
member 22 is extended to the air outlet 12, that is, the
cooling flow channel is extended to the air outlet 12, so
that the cooling at the air outlet 12 can be increased, and
the outlet air temperature can be reduced to meet the
process requirements.
[0067] The cooling member 22 is extended to the air
outlet 12, cooling at the air outlet 12 is increased, and
the outlet air temperature is reduced to meet the process
requirements.
[0068] According to some embodiments of the present
application, please refer to FIG. 1, the drying tower 10
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includes a first part 13 and a second part 14 having the
air outlet 12. The cross-sectional area S in the second
part 14 gradually decreases from one end of the second
part 14 close to the first part 13 to one end of the second
part 14 having the air outlet 12. The cooling member 22
is disposed on the first part 13 and extends to the second
part 14.
[0069] The cross-sectional area S in a second compo-
nent is smaller as it gets closer to the air outlet 12, which
shows that the second component is of a structure with
the top larger and the bottom smaller. For example, the
second component is conically designed, etc., which can
facilitate uniformly collecting and discharging the dried
material.
[0070] Extending the cooling member 22 to the second
part 14 can increase the cooling of the second part, so
that the outlet air temperature of the drying tower 10 can
be lowered, further meeting the process requirements.
[0071] According to some embodiments of the present
application, please refer to FIG. 1, the cooling mecha-
nism 20 further includes a discharge member 24 dis-
posed on the drying tower 10. The discharge member 24
has discharge ports 241 communicating with the cooling
channel 23.
[0072] The discharge member 24 may be disposed at
the top of the drying tower 10, or at the bottom of the
drying tower 10, or the like. When the discharge member
24 is disposed at the top of the drying tower 10, the cool-
ing medium can be input from the bottom of the drying
tower 10, and the flow direction of the cooling medium is
generally from bottom to top. The top and the bottom of
the drying tower 10 can be understood respectively:
when the drying tower 10 is in normal operation, the high-
er end of the drying tower 10 in the vertical direction is
the top, and the relatively lower end is the bottom.
[0073] The method for mounting the discharge mem-
ber 24 on the drying tower 10 may be, but not limited to,
bolt connection, snap-fit, riveting, welding, bonding and
the like. There are many ways to communicate the dis-
charge port 241 with the cooling channel 23. For ease of
understanding, the discharge member 24 disposed on
the top of the drying tower 10 is taken as an example for
illustration, and the discharge member 24 can be dis-
posed on the top of the drying tower 10 at intervals, so
that a channel is formed between the discharge member
24 and the top of the drying tower 10; then, the cooling
member 22 surrounds the periphery of the discharge
member 24 and is connected, so that an integral cover
or hood structure can be formed between the discharge
member 24 and the cooling member 22, and is directly
disposed on the drying tower 10 in a sleeving mode, at
this time, the cooling channel 23 on the cooling member
22 communicates with the channel between the dis-
charge member 24 and the top of the drying tower 10;
or, the discharge member 24 is disposed on the top of
the drying tower 10 in a covering mode; then, the cooling
member 22 is annularly disposed on the side face of the
drying tower 10, and one end of the cooling member 22

is extended to be disposed on the periphery of the dis-
charge element 24 in a surrounding mode. At this time,
an opening communicating with the inside of the dis-
charge member can be formed in the discharge member
24 (at this time, the discharge member 24 can be of a
hollow structure), so that the opening communicates with
the cooling channel 23 between the cooling member 22
and the drying tower 10, thereby making the cooling
channel 23 keep communicating with the discharge port
241. Specifically, in some embodiments, an integral
structure is formed between the discharge member 24
and the cooling member 22, which is integrally disposed
on the outer wall of the drying tower 10 in a sleeving
mode. In addition, the discharge member 24 is disposed
on the top of the drying tower 10, which can serve as a
device support, for example, a spray head of the drying
tower 10 can be supported to be mounted, maintenance
personnel can climb to the top of the tower for mainte-
nance and so on.
[0074] The discharge member 24 is disposed so that
the cooling medium flows out from the discharge port
241, which facilitates the continuous flow of a new cooling
medium into the cooling channel 23 and improves the
cooling effect of the drying tower 10.
[0075] According to some embodiments of the present
application, please refer to FIG. 1, the number of the dis-
charge ports 241 is at least two, and the discharge ports
241 are all disposed at intervals around the periphery of
the drying tower 10.
[0076] The number of the discharge port 241 and the
distance between two adjacent discharge ports 241 may
be determined according to the actual cooling require-
ments, and are not specifically limited here. At the same
time, when the discharge ports 241 are arranged at in-
tervals around the periphery of the drying tower 10, one
circle of discharge ports 241 may be disposed, or a plu-
rality of circles of discharge ports 241 distributed up and
down may be disposed. Specifically, in some embodi-
ments, the discharge ports 241 on the discharge member
24 may be distributed on the periphery of the drying tower
10 at equal intervals, so that the cooling medium is dis-
charged more uniformly.
[0077] The discharge ports 241 are disposed at inter-
vals around the periphery of the drying tower 10, so that
the cooling medium in the cooling channel 23 flows out
from different discharge ports 241, which is conducive to
changing the flow path of the cooling medium in the cool-
ing channel 23, making the distribution of the cooling me-
dium more uniform, and improving the cooling effect.
[0078] According to some embodiments of the present
application, please refer to FIG. 1, the drying apparatus
100 further includes a thermal insulation layer 30, and
the thermal insulation layer 30 is disposed outside the
cooling member 22 in a sleeving mode.
[0079] The thermal insulation layer 30 refers to a struc-
ture that can reduce the heat transfer rate, for example,
it can be, but not limited to, an asbestos layer, a silicate
layer, a rock wool layer, an expanded perlite layer and
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the like. There are many ways to connect the thermal
insulation layer 30 on the cooling member 22, for exam-
ple, it may be, but not limited to, bolted connection, bond-
ing, welding, snap-fit and the like.
[0080] The thermal insulation layer 30 is disposed out-
side the cooling member 22, reducing the heat loss in
the cooling channel 23, and enabling the cooling medium
to fully exchange heat with the drying tower 10, so that
the inner wall 11 of the drying tower 10 can maintain the
required temperature for a long time, and the probability
of the material adhering to the wall due to the too high
temperature of the inner wall 11 is reduced.
[0081] According to some embodiments of the present
application, please refer to FIG. 4, the drying apparatus
100 further includes a heat exchanger 40, and the heat
exchanger 40 communicates with one end of the cooling
member 22 for the cooling medium to flow in.
[0082] The heat exchanger 40 refers to a device ca-
pable of exchanging heat with the cooling medium, for
example, the heat exchanger can be designed into a
structure such as a cooling fin. When the temperature of
the cooling medium (such as normal temperature air,
etc.) cannot meet the cooling requirement, the heat ex-
changer 40 can be connected to the input end of the
cooling channel 23 to reduce the temperature of the cool-
ing medium. When the power source 21 is a blowing type
fan, the heat exchanger 40 can be communicated be-
tween the power source 21 and one end of the cooling
member 22 for the cooling medium to flow in. It should
be noted that when the flow equalizer 26 is connected to
the end of the cooling member 22 for the cooling medium
to flow in, the heat exchanger 40 can communicate with
one end of the cooling member 22 through the flow equal-
izer 26.
[0083] The heat exchanger 40 exchanges heat with
the cooling medium in advance to change the tempera-
ture of the cooling medium so that the cooling medium
can better meet the cooling requirement of the inner wall
11 of the drying tower 10.
[0084] According to some embodiments of the present
application, the present application further provides a
system for preparing batteries, including any one of the
above drying apparatuses 100.
[0085] According to some embodiments of the present
application, please refer to FIG. 1 to FIG. 4, the present
application provides a drying apparatus 100, a cooling
member 22 is disposed between the drying tower 10 and
the thermal insulation layer 30, and air is blown from the
bottom of the cooling member 22, and normal tempera-
ture air with the temperature lower than the temperature
of the drying tower 10 is introduced to cool the inner wall
11. The thermal insulation layer 30 is disposed outside
the cooling member 22 to keep the inner wall 11 at the
required temperature for a long time, so that the material
will not melt when making contact with the inner wall 11.
In addition, a plurality of annular reinforcing members 25
are welded between the drying tower 10 and the cooling
member 22. A power source 21 (such as a draught fan)

is mounted at the bottom of the drying tower 10 to pump
the normal temperature air into the cooling channel 23
to reach the top of the drying tower 10 through a circu-
lating port 251 in the reinforcing member 25, and the top
of the drying tower is provided with discharge ports 241
to discharge hot air.
[0086] Finally, it should be noted that the above various
embodiments are merely used for illustrating rather than
limiting the technical solutions of the present application.
Although the present application has been described in
detail with reference to the above various embodiments,
those of ordinary skill in the art should understand that
the technical solutions specified in the above various em-
bodiments can still be modified, or some or all of the
technical features therein can be equivalently substitut-
ed; and such modifications or substitutions do not make
the essence of the corresponding technical solutions de-
part from the scope of the technical solutions of the var-
ious embodiments of the present application, which shall
fall within the scope of the claims and the specification
of the present application. In particular, the technical fea-
tures mentioned in the various examples can be com-
bined in any manner as long as there is no structural
conflict. The present application is not limited to the spe-
cific embodiments disclosed herein, but rather includes
all technical solutions falling within the scope of the
claims.
[0087] The technical features of the above examples
can be combined arbitrarily. In order to make the descrip-
tion concise, not all possible combinations of the techni-
cal features in the above examples are described. How-
ever, all the combinations of the technical features should
be considered as falling within the scope described in
this specification provided that they do not conflict with
each other.
[0088] The above embodiments only describe several
implementation modes of the present application, and
the description thereof is specific and detailed, but cannot
therefore be understood as a limitation on the patent
scope of the present application. It should be noted that
those of ordinary skill in the art may further make several
variations and improvements without departing from the
concept of the present application, all of which fall within
the protection scope of the present application. There-
fore, the patent protection scope of the present applica-
tion should be subject to the appended claims.

Claims

1. A drying apparatus, comprising:

a drying tower (10); and
a cooling mechanism (20), disposed on the dry-
ing tower (10), for cooling the inner wall (11) of
the drying tower (10);
wherein the cooling mechanism (20) comprises
reinforcing members (25) and a cooling member
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(22) disposed on the outer wall of the drying tow-
er (10), and each reinforcing member (25) is at
least partially connected between the cooling
member (22) and the outer wall of the drying
tower (10).

2. The drying apparatus according to claim 1, wherein
the cooling mechanism (20) further comprises a
power source (21), the cooling member (22) has a
cooling channel (23), and the power source (21) is
used for driving a cooling medium to flow in the cool-
ing channel (23).

3. The drying apparatus according to claim 2, wherein
the cooling member (22) is annularly disposed on
the periphery of the drying tower (10), and the cooling
channel (23) is formed between the cooling member
and the outer wall of the drying tower (10).

4. The drying apparatus according to claim 3, wherein
the cooling mechanism (20) further comprises a flow
equalizer (26) annularly disposed on the periphery
of the drying tower (10), the inflow end of the cooling
channel (23) communicates with the flow equalizer
(26), and the power source (21) is used for driving
the cooling medium in the flow equalizer (26) to flow
into the cooling channel (23).

5. The drying apparatus according to claim 2, wherein
the reinforcing member (25) is annularly disposed
on the periphery of the drying tower (10), and the
part of the reinforcing member (25) located in the
cooling channel (23) is provided with a circulating
port (251), the circulating port (251) being used for
the cooling medium of the cooling channel (23) to
circulate.

6. The drying apparatus according to claim 1, wherein
one end of the reinforcing member (25) away from
the drying tower (10) in the radial direction of the
drying tower (10) penetrates out of the cooling mem-
ber (22).

7. The drying apparatus according to any one of claims
1-6, wherein the drying tower (10) has an air outlet
(12), and the cooling member (22) extends on the
outer wall of the drying tower (10) to be adjacent to
the air outlet (12).

8. The drying apparatus according to claim 7, wherein
the drying tower (10) comprises a first part (13) and
a second part (14) having the air outlet (12), the
cross-sectional area S in the second part (14) grad-
ually decreases from the end of the second part (14)
close to the first part (13) to the end of the second
part (14) having the air outlet (12), and the cooling
member (22) is disposed on the first part (13) and
extends to the second part(14).

9. The drying apparatus according to any one of claims
2-8, wherein the cooling mechanism (20) further
comprises a discharge member (24) disposed on the
drying tower (10), and the discharge member (24)
has discharge ports (241) communicating with the
cooling channel (23).

10. The drying apparatus according to claim 9, wherein
the number of the discharge ports (241) is at least
two, and the discharge ports (241) are all disposed
at intervals around the periphery of the drying tower
(10).

11. The drying apparatus according to any one of claims
1-10, wherein the drying apparatus further compris-
es a thermal insulation layer (30), and the thermal
insulation layer (30) is disposed outside the cooling
member (22) in a sleeving mode.

12. The drying apparatus according to any one of claims
1-10, wherein the drying apparatus further compris-
es a heat exchanger (40), and the heat exchanger
(40) communicates with one end of the cooling mem-
ber (22) for the cooling medium to flow in.

13. A system for preparing batteries, comprising the dry-
ing apparatus according to any one of claims 1-12.
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