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(54) STIRRING APPARATUS FOR SYNTHETIC PARTICLES AND HEATING METHOD THEREFOR

(57) Disclosed are a stirring apparatus for synthetic
particles and a heating method therefor. The stirring ap-
paratus for synthetic particles comprises: a rotatable stir-
ring barrel (230); a fixed support (240) for supporting the
stirring barrel (230); at least one heat conducting tube
(210), wherein the side wall of the heat conducting tube
(210) for facing a heat source is provided with multiple
hot air inlet holes (211); a main heat conducting tube
(220), wherein the main heat conducting tube (220) is in
communication with an inner cavity of the stirring barrel
(230), and the main heat conducting tube (220) is in com-
munication with the heat conducting tube (210) to form

aconnected air channel; and an air pressure valve (250),
wherein the air pressure valve (250) is arranged in the
connected air channel. The heating method comprises:
by means of a heat conducting tube (210) provided with
hot air inlet holes (211), sucking hot air around a heat
source into a connected air channel formed by connect-
ing a main heat conducting tube (220) and the heat con-
ducting tube (210); and bringing the main heat conduct-
ing tube (220) into communication with an inner cavity of
a stirring barrel (230), so that the hot air is introduced
into the rotatable stirring barrel (230) via the main heat
conducting tube (220).

FIG. 1
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Description
TECHNICAL FIELD

[0001] The presentdisclosure relates to a heating and
mixing technology for composite particles, and more par-
ticularly, relates to a mixing plant for composite particles
and a heating method of the mixing plant.

BACKGROUND

[0002] In the present global power stations, a require-
ment of the coal for the power generating boiler is ex-
treme greater. However, when burning, the fossil fuel
such as coal discharges a large quantity of gas which
causes a greenhouse effect and a large quantity of dust
which cannot be eliminated. Therefore, anew green pow-
er "biofuel" is adopted to replace the fossil fuel such as
the traditional coal. The biofuel is transferred from con-
densed residual waste plant fiber of plants in general or
commercial crops, such as halm, straw, weed tree, palm
kernel shell, or coconut shell.

[0003] However, a conventional plant for composite
particles generally requires a heating to the material
therein. The conventional heating methods includes: pro-
viding an electric heating tube in the mixing tank, per-
forming a steaming and baking treatment to the whole
mixing tank, and so on. However, such treatments may
results problems such as a poor temperature controlla-
bility, an uneven heat to the material in the mixing tank,
and a high improvement cost. Therefore, the prior mixing
plant for composite particles requires a further improve-
ment to the heating method.

SUMMARY

[0004] Accordingly, itis necessary to provide a mixing
plant for composite particles and a heating method of the
mixing plant, which are directed to solve the problem of
an uneven heating of the material in the mixing tank in
the prior art.

[0005] A mixing plantfor composite particles, includes:
a rotatable mixing tank having an inner chamber; a fixing
bracket for supporting the mixing tank; at least one heat
conductive pipe, wherein the heat conductive pipe de-
fines a plurality of hot air entrance holes on a sidewall
thereof facing a heat source defining; a primary heat
conductive pipe in communication with the inner cham-
ber, wherein the primary heat conductive pipe is in com-
munication with the heat conductive pipe to form an air
communication passage; and a pneumatic valve located
in the air communication passage.

[0006] In aforementioned mixing plant for composite
particles, by providing a heat conductive pipe which de-
fines a plurality of hot air entrance holes, the hot air close
to a heat source is inhaled into an air communication
passage constituted by the primary heat conductive pipe
and the heat conductive pipe. When the primary heat
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conductive pipe is in communication with an inner cham-
ber of the mixing tank, the hot air is introduced into the
rotatable mixing tank by the primary heat conductive
pipe, thereby achieving a heating, the heating method
can provide a more homogeneous heating, and further
causes the temperature in the mixing tank to be raised
gradually, and enhances a controllability of the temper-
ature in the mixing tank without additionally adding an
electric heat tube circuit. An improvement cost for adding
a heating function to the plant which does not have a
heating function is low. In addition, a heat conduction and
heat treatment of the whole mixing tank is eliminated,
thereby a negative effect that causes damage to the
housing of the mixing tank is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] To illustrate the technical solutions according
to the embodiments of the present invention or in the
prior art more clearly, the accompanying drawings for
describing the embodiments or the prior art are intro-
duced briefly in the following. Apparently, the accompa-
nying drawings in the following description are only some
embodiments of the present invention, and persons of
ordinary skill in the art can derive other drawings from
the accompanying drawings without creative efforts

FIG. 1 is a perspective view of a plant according to
one embodiment;

FIG. 2 is a plan view of a plant according to one
embodiment;

FIG. 3 is a side view of a plant according to one
embodiment;

FIG. 4 is a cross-sectional view, taken along line A-
A of FIG. 3;

FIG. 5 is a cross-sectional view, taken along line B-
B of FIG. 3;

FIG. 6 is a perspective view showing an internal of
a mixing tank according to one embodiment;

FIG. 7 is a side view of a mixing tank according to
an embodiment;

FIG. 8 is a top view of a plant according to an em-
bodiment; and

FIG. 9 is a cross-sectional view, taken along line A-
A of FIG. 8.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0008] Embodiments of the invention are described
more fully hereinafter with reference to the accompany-
ing drawings, in which preferred embodiments of the in-
vention are shown. The various embodiments of the in-
vention may, however, be embodied in many different
forms and should not be construed as limited to the em-
bodiments set forth herein. Rather, these embodiments
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention
to those skilled in the art.
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[0009] It will be understood that when an element is
referred to as being "fixed" to another element, it can be
directly fixed to the other element orintervening elements
may be present. When an element is referred to as being
"connected" or "coupled" to another element, it can be
directly connected or coupled to the other element or
intervening elements may be present. The terminology
"perpendicular”, "horizontal", "left", "right" and similar ex-
pressions herein are for the purpose of illustration, and
not for a unique implemented mode.

[0010] Unless otherwise defined, all terms used herein
have the same meaning as commonly understood by one
of ordinary skill in the art to which this invention belongs.
Terms in the description of the connector are for the
purpose of describing specific embodiments, and are not
intend to limit the invention. As used herein, the term
"and/or" includes any and all combinations of one or more
of the associated listed items.

[0011] AsshowninFIG. 1, a mixing plant 200 for com-
posite particles is provided according to one embodi-
ment, the plant 200 includes a rotatable mixing tank 230,
a fixing bracket 240 for supporting aforementioned mix-
ing tank 230, at least one heat conductive pipe 210, a
primary heat conductive pipe 220, and a pneumatic valve
250.

[0012] The mixing tank 230 can be driven to rotate by
amotor. For example, in one embodiment, opposite ends
of the mixing tank 230 are provided with tooth discs 231.
The tooth disc 231 is arranged along a peripheral direc-
tion of the end of the mixing tank 230. The tooth disc 231
is connected to the motor via a gear transmission mech-
anism. After an electric drive, the mixing tank 230 is driv-
en by the gear transmission mechanism to realize a ro-
tation around a central axis of the mixing tank 230, there-
by accomplishing a stirring of the materials in an inner
chamber of the mixing tank.

[0013] In the illustrated embodiment, aforementioned
heat conductive pipe 210 defines a plurality of hot air
entrance holes 211 on a sidewall thereof facing a heat
source. The primary heat conductive pipe 220 is in com-
munication with an inner chamber of the mixing tank 230.
The primary heat conductive pipe 220 is in communica-
tion with the heat conductive pipe 210, the primary heat
conductive pipe 220 and the heat conductive pipe 210
constitute an air communication passage. The pneumat-
ic valve 250 is located in the air communication passage.
The pneumatic valve 250 is configured to control an at-
mospheric pressure. When the atmospheric pressure in
the air communication passage is too great, it can be
detected by the pneumatic valve 250, and the pneumatic
valve 250 is initiated to perform a decompression to the
atmospheric pressure.

[0014] It shows that, in one embodiment, hot air close
to a heat source can be inhaled into the air communica-
tion passage by the heat conductive pipe, and is intro-
duced into the rotatable mixing tank by the primary heat
conductive pipe, thereby achieving a heating, such heat-
ing method can provide a more homogeneous heating,
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and provide a drying treatment for the wet materials in
the mixing tank. The heat source mentioned here can be
any devices which can provide a high temperature gas,
such as a heating furnace.

[0015] As shown in FIG. 1 and FIG. 2, on basis of the
structural foundation of above embodiment, in one em-
bodiment, the fixing bracket 240 includes at least two
supporting walls 241, the supporting wall 241 defines a
fixing hole which is provided for the at least one heat
conductive pipe 210 extending through and fixing the
heat conductive pipe to the fixing bracket 240. The plu-
rality of hot airs 211 are defined on a portion of the heat
conductive pipe 210 which is located between the two
supporting walls 241. The two supporting walls 241 sup-
port the mixing tank 230 to create a distance from a sup-
porting surface (e.g. the ground surface), the heat source
(e.g. the heating furnace) is located within the distance,
an occupying space can be saved, causing the plant to
have a more compact structure.

[0016] In addition, in order to conveniently inhale the
air or diffuse the air in the air communication passage,
in one embodiment, both the primary heat conductive
pipe 220 and the heat conductive pipe 210 have hollow
tubular shapes. And/or the primary heat conductive pipe
220 and the heat conductive pipe 210 are parallel ar-
ranged. For example, the primary heat conductive pipe
220 is arranged parallel to an axis of the mixing tank 230.
The hollow tubular shape mentioned here in the illustrat-
ed embodiment can be a hollow tubular structure which
has a cross-section of any shape, such as a hollow cir-
cular tube, a hollow tube having a trapezoidal cross-sec-
tion, a hollow elliptical tube, a hollow square tube.
[0017] In order to accelerate a diffusion of the hot air
in the mixing tank, as shown in FIG. 1 through FIG. 3, in
one embodiment, both the primary heat conductive pipe
220 and the heat conductive pipe 210 are hollow circular
tubes. A diameter of the primary heat conductive pipe
220 is greater than a diameter of the heat conductive
pipe. Apparently, the primary heat conductive pipe 220
can also adopt a structure which has a plurality of heat
exchange tubes. For example, a plurality of heat ex-
change tubes are located in the mixing tank to form a
primary radiating tube, the plurality of heat exchange
tubes are in communication with the heat conductive pipe
210 to form the air communication passage.

[0018] In addition, in order to constantly heat the ma-
terial in the mixing tank in a rotation process of the mixing
tank, as shown in FIG. 3 through FIG. 5, in one embod-
iment, an end of the mixing tank 230 is provided with a
sealing cover 280. The sealing cover 280 defines a
through hole thereon. The primary heat conductive pipe
220 extends through the through hole and into the mixing
tank 230. The through hole of the sealing cover 280 is
connected to the primary heat conductive pipe 220 via a
bearing 270. In theillustrated embodiment, when the mix-
ing tank 230 rotates, a rotation of the mixing tank 230
can be separated from the primary heat conductive pipe
220 by a limitation of the bearing 270, a following move-
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ment of the primary heat conductive pipe 220 accompa-
nying to the mixing tank 230 can be avoided. Apparently,
in other embodiments, the primary heat conductive pipe
is linked to the sealing cover 280 of the mixing tank for
moving.

[0019] As shown in FIG. 4 through FIG. 6, on basis of
the structural foundation of any one aforementioned em-
bodiment, in one embodiment, an end of the primary heat
conductive pipe 220 extends into the mixing tank 230,
and a portion of the primary heat conductive pipe 220
which extends into the mixing tank 230 defines at least
one row of hot air exhaust holes 221 along a longitudinal
direction. The at least one row of hot air exhaust holes
221 is arranged along a longitudinal direction of the pri-
mary heat conductive pipe 220. Apparently, the portion
of the primary heat conductive pipe 220 which extends
into the mixing tank 230 can also define at least one loop
of hot air exhaust holes 221 along a peripheral direction.
The pluralities of hot air exhaust holes 221 are mainly
arranged to diffuse the hot air into the mixing tank rapidly,
causing a heating to be more homogeneous.

[0020] As shown in FIG. 1 through FIG. 9, in one em-
bodiment, a vertical height of the at least one heat con-
ductive pipe is less than a vertical height of the primary
heat conductive pipe. The vertical height mentioned here
indicates a distance between an axis of the heat conduc-
tive pipe or an axis of the primary heat conductive pipe
and the supporting surface (e.g. the ground surface). In
the illustrated embodiment, a hot air self-diffusion princi-
ple can be utilized to enable the hot air to be delivered
and diffused automatically in the air communication pas-
sage, without adopting external force to diffuse the hot
air in the air communication passage.

[0021] As shown in FIG. 5 through FIG. 9, on basis of
the structural foundation of any one aforementioned em-
bodiment, in one embodiment, the air communication
passage defines an exhaust through hole 291 and in-
cludes a first connecting tube 293, a second connecting
tube 292, the at least one heat conductive pipe 210, and
the primary heat conductive pipe 220. The at least one
heat conductive pipe 210 is in communication with the
first connecting tube 293. The first connecting tube 293
is in communication with the exhaust through hole 291.
The first connecting tube 293 is further in communication
with the primary heat conductive pipe 220 via the second
connecting tube 292. The pneumatic valve 250 is posi-
tioned on the second connecting tube 292. The first con-
necting tube 293 is a four-way adapter coupling, or a
multi-way adapter coupling. In addition, as shown in FIG.
9, the first connecting tube 293 and the second connect-
ing tube 292 can be fixed or supported by the bracket
260, so as to fixedly support an air communitarian pas-
sage assembly outside of the mixing tank 230.

[0022] As shown in FIG. 5 and FIG. 6, on basis of the
structural foundation of any one aforementioned embod-
iment, in one embodiment, in orderto accelerate aflowing
of the hot air in the air communication passage, the plant
further includes an air pump (not shown), the air pump
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is connected to the air communication passage, and con-
figured to pump the hot air close to the heat source into
the at least one heat conductive pipe via the hot air en-
trance holes, i.e. a negative pressure can be generated
in the at least one heat conductive pipe by the air pump,
thereby causing the hot air close to the heat source to
be quickly inhaled into the at least one heat conductive
pipe.

[0023] As shown in FIG. 4 and FIG. 5, on basis of the
structural foundation of any one aforementioned embod-
iment, in one embodiment, the mixing tank 230 further
includes a plurality of elongated members 232. The plu-
rality of elongated members 232 are arranged along an
inner wall of the mixing tank 230 and spaced from each
other, and the plurality of elongated members 232 are
arranged in a spiral shape. Angles between each elon-
gated member 232 and the axis of the mixing tank 230
are the same. Each elongated member 232 extends from
an end of the mixing tank 230 to an opposite end of the
mixing tank 230. When the mixing tank 230 rotates, the
elongated member 232 follows and rotates to generate
a wind force which blows into an inner of the mixing tank
230 and inhales composite particles from the entrance
holes into the inner. When the mixing tank 230 rotates
reversely, the elongated member 232 follows and rotates
to generate a wind force which blows outside the mixing
tank 230, and composite particles are outputted from out-
lets.

[0024] In orderto solve the problem of an uneven heat
of the material in the mixing tank in the prior art, in one
embodiment, a mixing plant for composite particles is
provided. By providing a heat conductive pipe which de-
fines a plurality of hot air entrance holes, the hot air close
to a heat source is inhaled into an air communication
passage constituted by the primary heat conductive pipe
and the heat conductive pipe. When the primary heat
conductive pipe is in communication with an inner cham-
ber of the mixing tank, the hot air is introduced into the
rotatable mixing tank by the primary heat conductive
pipe, thereby achieving a heating, the heating method
can provide a more homogeneous heating, and further
causes the temperature in the mixing tank to be raised
gradually, and enhances a controllability of the temper-
ature in the mixing tank without additionally adding an
electric heat tube circuit. An improvement cost for adding
a heating function to the plant which does not have a
heating function is low. In addition, a heat conduction and
heat treatment of the whole mixing tank is eliminated,
thereby a negative effect that causes damage to the
housing of the mixing tank is avoided.

[0025] Technical features of above embodiments can
be combined arbitrarily, for simple, any combination of
every technical feature in above embodiments is not all
illustrated. However, the technical features which are not
contradicted to each other may fall into the scope of the
specification.

[0026] Based upon aforementioned plant, in one em-
bodiment, a heating method of a mixing tank for compos-
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ite particles is provided, which includes: hot air close to
the heat source is sucked into an air communication pas-
sage constituted by the primary heat conductive pipe and
the heat conductive pipe, by providing a heat conductive
pipe which defines a plurality of hot air entrance holes;
the primary heat conductive pipe is in communication
with an inner chamber of the mixing tank, thereby the hot
air is introduced into the rotatable mixing tank by the pri-
mary heat conductive pipe. The structural configuration
of the heat conductive pipe and the primary heat conduc-
tive pipe can be referred from aforementioned related
illustration, and is not specific illustrated herein.

[0027] The above are several embodiments of the
present invention described in detail, and should not be
deemed as limitations to the scope of the present inven-
tion. It should be noted that variations and improvements
will become apparent to those skilled in the art to which
the present invention pertains without departing from its
spirit and scope. Therefore, the scope of the present in-
vention is defined by the appended claims.

Claims
1. A mixing plant for composite particles, comprising:

arotatable mixing tank havinganinnerchamber;
a fixing bracket for supporting the mixing tank;
at least one heat conductive pipe, wherein the
heat conductive pipe defines a plurality of hot
air entrance holes on a sidewall thereof facing
a heat source;

a primary heat conductive pipe in communica-
tion with the inner chamber, wherein the primary
heat conductive pipe is in communication with
the heat conductive pipe to form an air commu-
nication passage; and

a pneumatic valve located in the air communi-
cation passage.

2. The plant according to claim 1, wherein the fixing
bracket has at least two supporting walls, the sup-
porting wall defines a fixing hole which is provided
for the at least one heat conductive pipe extending
through and fixing the heat conductive pipe to the
fixing bracket, and the plurality of hot air entrance
holes are defined on a portion of the heat conductive
pipe which is located between the two supporting
walls.

3. The plant according to claim 1, wherein both the pri-
mary heat conductive pipe and the heat conductive
pipe have hollow tubular shapes, and/or the primary
heat conductive pipe and the heat conductive pipe
are parallel arranged.

4. The plant according to claim 1, wherein a diameter
of the primary heat conductive pipe is greater than
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10.

a diameter of the heat conductive pipe.

The plant according to claim 1, wherein an end of
the mixing tank is provided with a sealing cover, the
sealing cover defines a through hole thereon, the
primary heat conductive pipe extends through the
through hole and into the mixing tank, the primary
heat conductive pipe is located in the through hole
of the sealing cover via a bearing.

The plant according to claim 1, wherein an end of
the primary heat conductive pipe extends into the
mixing tank, and a portion of the primary heat con-
ductive pipe which extends into the mixing tank de-
fines at least one row of hot air exhaust holes ar-
ranged along a longitudinal direction, or a portion of
the primary heat conductive pipe which extends into
the mixing tank defines at least one loop of hot air
exhaust holes along a peripheral direction.

The plant according to claim 1, wherein a vertical
height of the at least one heat conductive pipe is less
than a vertical height of the primary heat conductive

pipe.

The plant according to claim 1, wherein the air com-
munication passage further defines an exhaust
through hole, the at least one heat conductive pipe
is in communication with the first connecting tube,
the first connecting tube is in communication with
the exhaust through hole, and the first connecting
tube is further in communication with the primary
heat conductive pipe via the second connecting tube,
the pneumatic valve is located on the second con-
necting tube.

The plant according to claim 1, further comprising
an air pump, wherein the air pump is connected to
the air communication passage, and configured to
pump hot air close to a heat source into the at least
one heat conductive pipe via the hot air entrance
holes

A heating method of a mixing tank for composite par-
ticles, comprising:

inhaling hot air close to a heat source into an air
communication passage which is constituted by
a primary heat conductive pipe and a heat con-
ductive pipe, by providing a heat conductive pipe
which defines a plurality of hot air entrance
holes; and

communicating the primary heat conductive
pipe with an inner chamber of the mixing tank,
thereby introducing the hot air into the rotatable
mixing tank by the primary heat conductive pipe.
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