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Description
Technical Field

[0001] The presentinvention relates to an air flow dry-
ing device that pulverizes a lump of raw material contain-
ing moisture and dries the pulverized material by means
of a hot wind.

Background Art

[0002] A conventional air flow drying device is dis-
closed in JP-A-2001-41652. This air flow drying device
includes a vertical cylindrical housing formed of a steel
plate and the like, and is provided, on a circumferential
surface of the housing, with a raw material supply portion
that supplies a raw material containing moisture. A pul-
verization portion for pulverizing a lump of raw material
into a granule is disposed below the raw material supply
portion in the housing. The pulverization portion is com-
posed by disposing a plurality of pulverization members
on a circumferential portion of a disc-shaped rotator that
rotates on a vertical rotating shaft. The rotator is support-
ed by a bearing portion disposed on a bottom portion of
the housing.

[0003] The raw material finely pulverized by the rota-
tion of the pulverization member collides with an inner
wall of the housing under centrifugal force; accordingly,
the inner wall of the housing is worn. Because of this, the
housing has an annular liner that opposes the pulveriza-
tion member and is formed of stainless steel and the like.
[0004] Below the pulverization portion, a hot wind inlet
is disposed which is opened through the circumferential
surface of the housing and introduces a hot wind into the
housing. A discharge portion is opened through an upper
portion of the housing and discharges the granule along
with an air flow by means of a fan connected to the dis-
charge portion. The discharge portion is provided with a
classification portion that classifies the granule. In the
classification portion, a classification rotor rotates which
is composed of a plurality of classification blades which
are each formed of an upright thin plate and disposed
radially.

[0005] In the air flow drying device having the above
structure, the raw material containing moisture is
dropped and supplied from the raw material supply por-
tion onto the rotator of the pulverization portion. The lump
of raw material is finely broken and pulverized into the
granule by collision with the pulverization member. A hot
wind flows into the housing from the hot wind inlet, and
the granule is blown up by the hot wind that ascends in
the housing through the gap between the pulverization
member and the liner. In this way, the granule is further
dispersed and dried while ascending in the housing.
[0006] Besides, the classification rotor of the classifi-
cation portion rotates to generate a whirling air flow in
the housing upper portion, and centrifugal force due to
the whirling air flow and sucking force due to the fan act
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on the granule that approaches the classification rotor.
An insufficiently pulverized raw material and an insuffi-
ciently dispersed granule are subjected to the centrifugal
force larger than the sucking force; accordingly, the raw
material and the granule are blown away from the clas-
sification rotor and drop to be pulverized and dried again.
[0007] A granule that is dried, sufficiently pulverized
and dispersed is subjected to the sucking force larger
than the centrifugal force, so that the granule flows into
the classification rotor from a gap between the classifi-
cation blades and is discharged from the discharge por-
tion. In this way, the dried granule of an even size is
obtained.

Citation List
Patent Literature

[0008] JP-A-2001-41652 (pages 5-7, Fig. 1) discloses
an airflow drying device. JP 2008 194 592 A discloses
an airflow drying device according to the preamble of
claim 1.

[0009] Other drying devices are disclosed in JP
2010-046646 A and EP 0696475 A1.

Summary of Invention
Technical Problem

[0010] However, according to the conventional air flow
drying device, an outer circumferential surface of the liner
is exposed to outside air, and the liner is deprived of
evaporation heat because of evaporation of the moisture
of the raw material that collides with an inner circumfer-
ential surface. In this way, even if a hot wind of 300°C is
supplied from the inlet, the temperature of the liner is
dropped from about 80°C to 120°C. Because of this, the
raw material (granule) contains much moisture near the
liner, and the raw material adheres to the liner to grow.
In this way, there is a problem that an air flow path be-
tween the pulverization member and the liner is clogged
and drying efficiency of the air flow drying device declines
because of increase in pressure loss.

[0011] Itis an object of the presentinvention to provide
an air flow drying device that is able to solve the above
problem and improve the drying efficiency.

Solution to Problem

[0012] This object is achieved by an airflow drying de-
vice as claimed in claim 1; the dependent claims are re-
lated to further developments of the invention.

[0013] According to the structure defined in claim 1,
the hot wind, which flows in the outer circumferential por-
tion of the hot wind supply portion contacting the outer
circumferential surface of the liner, ascends between the
pulverization member and the liner via the inner circum-
ferential portion. The raw material dropping from the raw
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material supply portion is pulverized by the rotating pul-
verization member, blown up and dried in the housing by
the hot wind, and discharged from the discharge portion.
[0014] Besides, the air flow drying device having the
above structure according to the present invention in-
cludes: a bearing portion that is disposed on a bottom
portion of the housing and supports the rotator; and an
outside air inlet that introduces the outside air into the
housing from below the hot wind supply portion. Accord-
ing to this structure, the bearing portion disposed on the
housing bottom portionis cooled by the outside air flowing
from the outside air inlet that is disposed below the hot
wind supply portion.

[0015] Besides, in the air flow drying device having the
above structure according to the present invention, the
inner circumferential portion has a horizontal portion that
extends horizontally from an upper end of a circumfer-
ential wall opposing an inner surface of the housing and
approaches a lower surface of the rotator. According to
this structure, the bearing portion is isolated from the hot
wind by the circumferential wall and horizontal portion of
the inner circumferential portion. Besides, the outside air
flowing into the housing from the outside air inlet passes
through the gap between the horizontal portion and the
rotator to join the hot wind.

[0016] Besides, in the air flow drying device having the
above structure according to the present invention, the
outer circumferential portion is formed annularly to cover
a whole circumference of the liner.

[0017] Besides, in the air flow drying device having the
above structure according to the present invention, the
liner has: a cylindrical body formed of a good thermal
conductor; and a plurality of plate-shaped liner chips that
are arranged in a circumferential direction on an inner
circumferential surface of the cylindrical body.

[0018] According to this structure, an outer circumfer-
ential surface of the cylindrical body formed of a good
thermal conductor such as metal or the like opposes the
outer circumferential portion of the hot wind supply por-
tion, and the liner chip is disposed to oppose the pulver-
ization member. The cylindrical body formed of a good
thermal conductor is raised in temperature by the hot
wind flowing in the outer circumferential portion and the
heat is conducted to the liner chip located on the inner
surface.

[0019] Besides, in the air flow drying device having the
above structure according to the present invention, the
liner chip is formed of super-hard ally or ceramic or metal
whose surface is treated to be wear-resistant.

[0020] Besides, in the air flow drying device having the
above structure according to the present invention, a re-
taining member formed of metal is disposed which is
formed on upper and lower surfaces of the cylindrical
body and retains an inner surface of the liner chip; the
liner chip is formed of super-hard alloy or ceramic; and
a radial direction gap and an axial direction gap are dis-
posed between the retaining member and the liner chip.
According to this structure, thermal expansion difference
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caused by the hot wind between the liner chip formed of
super-hard alloy or ceramic and the cylindrical body is
absorbed by the gaps disposed between the retaining
portion and the liner chip.

[0021] Besides, in the air flow drying device having the
above structure according to the present invention, a
classification rotor is disposed in an upper portion of the
housing; the classification rotor classifying the granule,
which ascends in the housing by using the hot wind, by
means of rotation of a classification blade disposed ra-
dially; and an upper portion of an inner wall of the housing
opposing the classification rotor is tapered to become
narrow toward a top.

[0022] According to this structure, the classification ro-
tor rotates to generate a whirling air flow, and a large-
mass granule is blown away from the classification rotor
by centrifugal force. A small-mass granule flows into the
classification rotor from a gap of the classification blade
and is discharged from the discharge portion. The hot
wind is guided to the classification rotor along the inner
wall of the tapered upper portion of the housing, dries
and disperses the granule to prevent adhesion of the
granule to the housing inner wall.

[0023] Besides, in the air flow drying device having the
above structure according to the present invention, the
rotator has a disc-shaped metal plate and is provided
with a protrusion portion that protrudes from an upper
surface of the rotator; the pulverization memberis formed
of super-hard alloy or ceramic and screwed to the rotator
by means of a bolt with an axial direction gap left; a small
diameter portion having a diameter smaller than the pro-
trusion portion is formed on the protrusion portion by
means of the rotator or the bolt; the pulverization member
is provided with a through-hole that has a first fitting por-
tion in which the protrusion portion is fitted and a second
fitting portion in which the small diameter portion is fitted;
and a gap between the first fitting portion and the protru-
sion portion is smaller than a gap between the second
fitting portion and the small diameter portion.

[0024] According to this structure, the pulverization
member formed of super-hard alloy or ceramic is
screwed to the metal plate of the rotator by means of the
bolt with the axial direction gap and the radial direction
gap left. Thermal expansion difference between the pul-
verization member and the rotator or between the pul-
verization member and the bolt is absorbed by the gaps.
Besides, even if the pulverization member is moved by
the rotation of the rotator, the large diameter protrusion
portion and the first fitting portion collide with each other
to prevent breakage of the small diameter portion.
[0025] Besides, in the air flow drying device having the
above structure according to the present invention, the
rotator has: a metal base that has a shaft portion protrud-
ing from an upper surface of the rotator, and an upper
surface plate that has a shaft hole in which the shaft por-
tion is fitted, is disposed on an upper surface of the base,
and formed of super-hard alloy or ceramic; a holding
member is disposed which has an O-ring and is mounted
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on the shaft portion; and an upper surface of the upper
surface plate is pushed by the O-ring such that the upper
surface plate is held on the base.

[0026] According to this structure, even if thermal ex-
pansion difference occurs because of the hot wind be-
tween the metal base and the upper surface plate formed
of super-hard ally or ceramic, the upper surface plate is
held on the base by the O-ring that pushes the upper
surface plate.

Advantageous Effects of Invention

[0027] Accordingto the presentinvention, the hot wind
supply portion has: the outer circumferential portion
where the hot wind flows contacting the outer circumfer-
ential surface of the liner; and the inner circumferential
portion that guides the hot wind to the gap between the
pulverization member and the liner; therefore, it is pos-
sible to keep the liner at a high temperature. Accordingly,
it is possible to reduce adhesion of the raw material to
the inner wall of the liner and improve the drying efficiency
of the air flow drying device.

[0028] Besides, according to the presentinvention, the
bearing portion is disposed on the bottom portion of the
housing, and the outside air inlet is disposed which in-
troduces outside air into the housing from below the hot
wind supply portion; accordingly, the bearing portion is
cooled by the outside air flowing from the outside air inlet.
Because of this, it is possible to rotate the rotator at a
high rotation speed and pulverize the raw material quick-
ly. Accordingly, it is possible to more improve the drying
efficiency of the air flow drying device.

[0029] Besides, according to the presentinvention, the
inner circumferential portion of the hot wind supply por-
tion has the horizontal portion that extends horizontally
from the upper end of the circumferential wall opposing
the inner surface of the housing and approaches the low-
er surface of the rotator. In this way, it is possible to pre-
vent an outflow of the hot wind from the inner circumfer-
ential portion and curb a decrease in the hot wind sup-
plied to the gap between the pulverization member and
the liner. Accordingly, it is possible to improve more the
drying efficiency of the air flow drying device.

[0030] Besides, according to the presentinvention, the
outer circumferential portion of the hot wind supply por-
tion is formed annularly to cover the whole circumference
of the liner; accordingly, it is possible to keep an entirety
of the annular liner at a high temperature and reduce
more the adhesion of the raw material.

[0031] Besides, according to the present invention, as
to the liner, the plurality of plate-shaped liner chips are
arranged in the circumferential direction on the inner cir-
cumferential surface of the cylindrical body formed of a
good thermal conductor; accordingly, even if the liner
chip is worn, it is possible to easily replace the liner chip
and improve a maintenance characteristic of the air flow
drying device. Besides, it is possible to easily form the
liner whose inner surface has high wear resistance and
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which has a large diameter.

[0032] Besides, according tothe presentinvention, the
retaining members disposed on the upper and lower sur-
faces of the cylindrical body retain the liner chip with the
radial direction gap and the axial direction gap left. In this
way, it is possible to reduce the wear of the liner caused
by collision of the raw material by means of the liner chip
formed of super-hard alloy or ceramic. Besides, the ther-
mal expansion difference caused by the hot wind be-
tween the liner chip and the cylindrical body or between
the liner chip and the retaining member is absorbed by
the gaps and it is possible to prevent breakage of the
liner chip caused by the thermal expansion.

[0033] Besides, according tothe presentinvention, the
upper portion of the inner wall of the housing opposing
the classification rotor disposed in the upper portion of
the housing is tapered to become narrow toward the top;
accordingly, it is possible to reduce the adhesion of the
raw material in the housing. Therefore, it is possible to
improve the maintenance characteristic of the air flow
drying device and improve the recovery efficiency of the
granule.

[0034] Besides, according tothe presentinvention, the
rotator has the disc-shaped metal plate and the protru-
sion portion protrudes from the upper surface of the ro-
tator, and a hammer formed of super-hard alloy or ce-
ramic is screwed to the rotator by means of a bolt with
an axial direction gap left. The hammer is provided with
the first and second fitting portions in which the protrusion
portion and the small diameter portion formed by the ro-
tator or by the bolt are fitted respectively, and the gap
between the first fitting portion and the protrusion portion
is formed to be smaller than the gap between the second
fitting portion and the small diameter portion. Because
of this, the protrusion portion butts an inner surface of
the first fitting portion to limit a movement range of the
hammer, and collision between an inner surface of the
second fitting portion and the small diameter portion is
avoided. In this way, it is possible to prevent breakage
of the bolt caused by repeated collision and form the ro-
tator to have a light weight.

[0035] Besides, according to the presentinvention, the
rotator has the metal base from which the axial portion
protrudes, and the upper surface plate which is formed
of super-hard alloy or ceramic and in which the shaft por-
tion is fitted; and the O-ring mounted on the shaft portion
pushes the upper surface of the upper surface plate such
that the upper surface plate is held on the base.

Brief Description of Drawings
[0036]

[Fig. 1] is a front view showing an air flow drying
device according to an embodiment of the present
invention.

[Fig. 2] is a top view showing an air flow drying device
according to the embodiment of the present inven-
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tion.

[Fig. 3] is a front sectional view showing a main body
portion of an air flow drying device according to the
embodiment of the present invention.

[Fig. 4] is a front sectional view showing a pulveriza-
tion portion and hot wind supply portion of an air flow
drying device according to the embodiment of the
present invention.

[Fig. 5]is a plan view showing a pulverization portion
of a main body portion of an air flow drying device
according to the embodiment of the present inven-
tion.

[Fig. 6] is a front sectional view showing a classifi-
cation portion of an air flow drying device according
to the embodiment of the present invention.

Description of Embodiments

[0037] Hereinafter, an embodiment of the present in-
vention is described with reference to the drawings. Fig.
1 and Fig. 2 show respectively a front view and a top view
of an air flow drying device according to an embodiment
of the present invention. As to the air flow drying device
1, amain body portion 2 and a drive motor 3 are disposed
on a table 4. The table 4 is provided therein a belt (not
shown) that connects the drive motor 3 and a shaft portion
52 (see Fig. 3) of a pulverization portion 50 later de-
scribed.

[0038] The main body portion 2 includes a vertical cy-
lindrical housing 10, a classification portion 40 and an
exhaust duct 11 (discharge portion) are disposed on an
upper portion of the housing 10. The exhaust duct 11 is
connected to a fan (not shown) via a collector (not
shown). As described later, a granule obtained by pul-
verizing and drying araw material is discharged by driving
the fan via the exhaust duct 11 and recovered by the
collector.

[0039] A substantially central portion of the housing 10
is provided with a raw material supply portion 12. The
raw material supply portion 12 is provided with a screw
feeder (not shown), and the screw feeder rotates to drop
and supply a lump of raw material containing moisture
into the housing 10. A hot wind supply portion 20 is dis-
posed below the raw material supply portion 12. The hot
wind supply portion 20 is connected, via a hot wind inlet
20a, to a hot wind generation device (not shown) which
generates and sends out a hot wind, and supplies a hot
wind into the housing 10.

[0040] Fig. 3 shows a front sectional view of the main
body portion 2. The housing 10 is formed by connecting,
from bottom, a first casing 13, a liner 30, a second casing
14, a third casing 15, and a fourth casing 16. The first
casing 13 disposed on a bottom portion of the housing
10 is fixed, by means of a bolt 13a, to a bottom plate 17
that is fixed on the table 4 (see Fig. 1) by means of a bolt
17a. An outside air inlet 13b, from which outside air flows
in, is opened through a circumferential surface of the first
casing 13.
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[0041] An angle 23, which has a C shape in section
and forms the hot wind supply portion 20, is integrally
formed with an upper surface of the first casing 13 by
means of welding. The liner 30 is disposed above a bot-
tom surface portion 23a of the angle 23. The second cas-
ing 14 is fixed to an upper surface of angle 23 by means
of a bolt 14a. A circumferential surface of the second
casing 14 is provided with the hot wind supply portion
12, and a window portion 14b through which an inside of
the housing 10 is observed.

[0042] Thethird casing 15is fixed onthe second casing
14 by means of a bolt 15a, and an upper portion of an
inner wall of the third casing 15 is tapered to become
narrow toward the top. The fourth casing 16 is fixed on
the third casing 15 by means of a bolt 16a. A circumfer-
ential surface of the fourth casing 16 is provided with the
exhaust duct 11 to form an L-shaped exhaust path 16b.
Besides, as described later, a classification rotor 43 is
attached to the fourth casing 16.

[0043] A pulverization portion 50 for pulverizing the raw
material is disposed in a lower portion below the raw ma-
terial supply portion 12 in the housing 10. The pulveriza-
tion portion 50 includes a rotator 55 and a hammer 62
(pulverization member). The rotator 55 is formed to have
a disk shape, and a shaft portion 52 forming a rotating
shaft is supported by a bearing portion 51 fixed to the
bottom plate 17. In this way, the bearing portion 51 is
disposed to oppose the outside air inlet 13b. The shaft
portion 52 is connected to the drive motor 3 (see Fig. 1)
via the belt (not shown). A plurality of hammers 62 are
disposed on an outer periphery of the rotator 55 and dis-
posed to oppose the liner 30.

[0044] Fig. 4 is a front sectional view showing details
of the hot wind supply portion 20 and pulverization portion
50. Fig. 5 is a plan view showing main portions of the
liner 30 and pulverization portion 50. The hot wind supply
portion 20 has an outer circumferential portion 21 formed
outside the housing 10 and an inner circumferential por-
tion 22 formed inside the housing 10. The angle 23 of
the hot wind supply portion 20 is formed to have an an-
nular shape that has a C shape in front section and in-
cludes a bottom surface portion 23a, a side surface por-
tion 23b and an upper surface portion 23c.

[0045] The bottom surface portion 23a disposed hori-
zontally is welded to an upper end of the first casing 13,
and disposed to extend inward and outward beyond the
first casing 13. The side surface portion 23b is formed to
have a cylindrical shape that extends vertically from an
outer circumferential end of the bottom surface portion
23a, and the upper surface portion 23c is formed to have
an annular shape that extends horizontally inward from
an upper end of the side surface portion 23b. The side
surface portion 23b is provided with the hot wind inlet
20a (see Fig. 3) through which the hot wind flows in.
[0046] The bottom surface portion 23a of the angle 23
is provided thereon a stand 31 on which a plurality of leg
portions 31a are disposed uprightly in a circumferential
direction, and the liner 30 is disposed on the leg portion
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31a. The stand 31 is positioned by a pin 31d that is in-
serted into the bottom surface portion 23a, and an open-
ing portion 31c is formed between the leg portions 31a.
[0047] The liner 30 includes a cylindrical body 32, an
upper surface retaining member 33, a lower surface re-
taining member 34, and a liner chip 35. The cylindrical
body 32 is formed of a good thermal conductor such as
metal (stainless steel and the like) or the like to have a
cylindrical shape. The upper retaining member 33 and
the lower retaining member 34 are each formed of a good
thermal conductor such as metal (stainless steel and the
like) or the like to have an annular shape, and fixed to an
upper surface and a lower surface of the cylindrical body
32 by means of bolts 33a and 34a, respectively. Inner
circumferential ends of the upper surface retaining mem-
ber 33 and lower surface retaining member 34 are pro-
vided respectively with retaining claws 33b, 34b that are
bent in a direction to approach each other. Besides, the
lower surface retaining member 34 is placed on the leg
portion 31a and positioned by a pin 31b.

[0048] The liner chip 35 is formed of super-hard alloy
or ceramic (alumina, zirconia or the like), which has high
hardness and is excellent in wear resistance, to have a
plate shape. The liner chip 35 may be formed of another
wear-resistant material, or may be formed by applying a
wear resistance treatment to a surface of ametal member
such as stainless steel or the like.

[0049] A plurality of liner chips 35 are disposed and
arranged to touch one another in a circumferential direc-
tion along an inner circumferential surface of the cylin-
drical body 32. In this way, the inner circumferential sur-
face of the liner 30 opposing the hammer 62 is formed
to have a polygonal shape. Upper and lower ends of an
inner circumferential surface of the liner chip 35 are each
formed to have an inclined surface 35a. The retaining
claws 33b, 34b of the upper surface retaining member
33 and lower surface retaining member 34 oppose the
inclined surface 35a to retain the liner chip 35, so that
the cylindrical body 32 and the liner chip 35 are unified
with each other.

[0050] In this way, the liner chip 35 with the high wear
resistance is disposed to oppose the hammer 62; accord-
ingly, it is possible to reduce wear of the liner 30 caused
by collision of the raw material. Besides, even if the liner
chip 35 is worn, it is possible to easily replace the liner
chip 35, and improve a maintenance characteristic of the
air flow drying device 1. Further, it is difficult to form the
liner 30 having a diameter of 1 m or more into the cylin-
drical shape by using super-hard alloy, ceramic or the
like, but according to the above structure, it is possible
to easily form the liner 30 whose diameter exceeds 1 m.
[0051] Gaps of a predetermined size are disposed in
an axial direction and a radial direction between the liner
chip 35 and the upper surface retaining member 33 and
between the liner chip 35 and the lower surface retaining
member 34. In this way, thermal expansion difference,
which is caused by the hot wind flowing through the hot
wind supply portion 20 between the liner chip 35 and
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each of the cylindrical body 32, upper surface retaining
member 33, and lower surface retaining member 34 that
are formed of metal or the like, is absorbed by the gaps.
Accordingly, itis possible to prevent breakage of the liner
chip 35 caused by the thermal expansion.

[0052] An annular liner pusher 37 is disposed on the
upper surface retaining member 33 of the liner 30. A gap
between the upper surface portion 23c of the angle 23
and the liner 30 is closed by the liner pusher 37. In this
way, the outer circumferential portion 21 of the hot wind
supply portion 20 is enclosed by the angle 23, the liner
30, and the liner pusher 37 to cover the whole circumfer-
ence of the liner 30, so that the hot wind flows contacting
an outer circumferential surface of the liner 30.

[0053] Besides, when necessary, an inner cylinder 38
(see Fig. 3) is disposed over the pulverization portion 50
in the housing 10. A ring 38a integrally formed with the
inner cylinder 38 is pushed by a bolt 37a screwed into a
circumferential surface of the liner pusher 37 to support
the inner cylinder 38. An air flow path is formed on an
outer periphery of an inside of the housing 10 by the inner
cylinder 38.

[0054] A guard 24 is mounted on the bottom surface
portion 23a of the angle 23 by means of a bolt 24a in the
housing 10. The guard 24 has: an annular portion 24b
that is disposed uprightly on the bottom surface portion
23a; and a horizontal portion 24c that extends from an
upper end of the annular portion 24b in a horizontal di-
rection. The annular portion 24b opposes an inner wall
of the housing 10 to form a circumferential wall of the
inner circumferential portion 22. In this way, the inner
circumferential portion 22 communicates with the outer
circumferential portion 21 via the opening portion 31¢c
below the liner 30 and guides the hot wind to the gap
between the hammer 62 and the liner 30. Besides, the
horizontal portion 24c¢ is close to a lower surface of the
rotator 55, and an inner circumferential end of the hori-
zontal portion 24c is close to the shaft portion 52 of the
rotator 55.

[0055] The rotator 55 of the pulverization portion 50 is
formed in a disc shape, and an upper surface plate 57 is
disposed on an upper surface of a base 56. The upper
surface plate 57 is formed of super-hard alloy or ceramic
(alumina, zirconia or the like) which has high hardness
and is excellent in wear resistance. The upper surface
plate 57 may be formed of another wear-resistant mate-
rial, or may be formed by applying a wearresistance treat-
ment to a surface of a metal member such as stainless
steel or the like.

[0056] By forming the upper surface plate 57 of ceram-
ic or the like, it is possible to reduce wear of an upper
surface of the rotator 55 that collides with the raw mate-
rial. The shaft portion 52 forming the rotating shaft of the
rotator 55 is formed of metal (stainless steel or the like),
and has a flange portion 52a that protrudes from a cir-
cumferential surface and a boss 52b that protrudes up-
ward from the flange portion 52a.

[0057] The base 56 and the upper surface plate 57 are
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provided respectively with shaft holes 56a, 57a in which
the boss 52b is fitted. The boss 52b is inserted into the
shaft hole 56a, and the base 56 is fixed to the flange
portion 52a by means of a bolt 56b. In this way, the base
56 and the shaft portion 52 are unified with each other,
and a portion of the boss 52b protrudes from the upper
surface of the base 56.

[0058] A holding member 53 is mounted on an upper
surface of the boss 52b by means of a bolt 53a. The
holding member 53 protrudes beyond the boss 52b to-
ward an outer circumference, and an O-ring 54 is dis-
posed into an annular groove portion 53b that is formed
to oppose the upper surface plate 57. The O-ring 54 push-
es an upper surface of the upper surface plate 57, and
the upper surface plate 57 is held on the base 56 in a
relatively stretchable and shrinkable state. In this way,
thermal expansion differences, caused by the hot wind,
between the upper surface plate 57 formed of super-hard
alloy or ceramic and each of the metal base 56 and the
metal shaft portion 52, are absorbed. Accordingly, it is
possible to prevent breakage of the upper surface plate
57 caused by the thermal expansion.

[0059] A plurality of hammers 62 are mounted on an
outer periphery of the rotator 55 in a circumferential di-
rection at predetermined intervals. The hammer 62 col-
lides with the raw material at a high speed; accordingly,
the hammer 62 is formed of super-hard alloy or ceramic
(alumina, zirconia or the like) which has high hardness
and is excellent in wear resistance. The hammer 62 may
be formed of another wear-resistant material, or may be
formed by applying a wear resistance treatment to a sur-
face of a metal member such as stainless steel or the like.
[0060] A plurality of recess portions 56¢, which have a
circular shape when seen from top, are formed on an
outer periphery of the base 56, and a cylindrical metal
(stainless steel or the like) boss member 61 penetrating
the upper surface plate 57 is set in the recess portion
56¢. The boss member 61 is prevented from rotating by
a pin 64, and screwed to the base 56 by means of a bolt
63 that penetrates the hammer 62 and the boss member
61. In this way, the metal base 56 and the metal boss
member 61 are unified with each other, and a protrusion
portion 61a, which protrudes from the upper surface of
the rotator 55, is formed by the boss member 61.
[0061] The bolt 63 is formed in multi-steps, and a small
diameter portion 63a smaller than the boss member 61
is disposed on an upper surface of the boss member 61.
A through-hole of the hammer 62, in which the bolt 63 is
inserted, has a first fitting portion 62a in which the pro-
trusion portion 61a is fitted and a second fitting portion
62b in which the small diameter portion 63a is fitted, and
spot facing is applied above the second fitting portion
62b.

[0062] The hammer 62 is prevented from rotating with
respect to the boss member 61 by a pin 65, and when
the boss member 61 is fixed by the bolt 63, an axial di-
rection gap is formed between the hammer 62 and the
bolt 63. In this way, the hammer 62 is able to move some-
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what, and thermal expansion difference, caused by the
hot wind, between the metal boss member 61 and the
hammer 62 formed of super-hard alloy or ceramic is ab-
sorbed. Accordingly, it is possible to prevent breakage
of the hammer 62 caused by the hot wind.

[0063] Besides, a gap between the first fitting portion
62a and the protrusion portion 61a is formed to be smaller
than a gap between the second fitting portion 62b and
the small diameter portion 63a. Because of this, the ham-
mer 62 moved by the rotation of the rotator 55 is limited
in a movement range by the boss member 61 butting an
inner surface of the first fitting portion 62a. In this way,
collision between an inner surface of the second fitting
portion 62b and the small diameter portion 63 is avoided,
and it is possible to prevent breakage of the bolt 63
caused by repeated collisions.

[0064] Besides, in the case where the hammer 62 is
formed of ceramic, the metal portion above the boss
member 61 is formed to be thinner; accordingly, it is pos-
sible to form the rotator 55 to be lighter than using a large
diameter bolt like the boss member 61. In the meantime,
the small diameter portion 63a may be formed in the boss
member 61 unified with the base 56.

[0065] Fig. 6 shows a front sectional view of the clas-
sification portion 40. The classification portion 40 in-
cludes a classification motor 41 (see Fig. 2) disposed on
the fourth casing 16, and a shaft 42 driven by the classi-
fication motor 41 by using a belt protrudes into the hous-
ing 10 to be disposed uprightly. A classification rotor 43
is disposed below the shaft 42. As to the classification
rotor 43, a plurality of thin-plate classification blades 46
are disposed radially on a disc 44 that is screwed to an
lower end of the shaft 42. Upper portions of the classifi-
cation blades 46 are connected to one another by an
annular member 45.

[0066] In the air flow drying device 1 having the above
structure, by driving the hot wind generation device, the
hot wind flows in the outer circumferential portion 21 of
the hot wind supply portion 20. In this way, the cylindrical
body 32 forming the outer circumferential surface of the
liner 30 is raised in temperature. The cylindrical body 32
is formed the good thermal conductor; accordingly, the
liner chip 35 forming the inner circumferential surface of
the liner 30 is raised in temperature by heat conduction
and is kept at a high temperature (e.g., 600°C). The hot
wind flowing in the outer circumferential portion 21 flows
in the inner circumferential portion 22 via the opening
portion 31c and is guided to the gap between the hammer
62 and the liner 30.

[0067] Besides, by driving the fan connected to the ex-
haust duct 11, an ascending air flow is formed in the
housing 10. In this way, the hot wind flowing in from the
hot wind supply portion 20 ascends in the housing 10
and outside air flows into the housing 10 via the outside
air inlet 13b. The outside air flowing in from the outside
airinlet 13b flows in a gap between the horizontal portion
24c of the guard 24 and the shaft portion 52 and a gap
between the horizontal portion 24c and the lower surface
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of the rotator 55, joins the hot wind in the inner circum-
ferential portion 22, and ascends.

[0068] During this time, the bearing portion 51 oppos-
ing the outside air inlet 13b is cooled by the outside air
flowing in from the outside air inlet 13b. Because of this,
itis possible to rotate the rotator 55 rotated by the driving
of the drive motor 3 at a rotation speed (e.g., circumfer-
ential speed of 100 m/s to 150 m/s) higher than conven-
tional and to quickly pulverize the raw material. Besides,
it is possible to supply the hot wind of a temperature high-
er than conventional from the hot wind supply portion 20
into the housing 10.

[0069] The lump of raw material containing moisture
drops from the raw material supply portion 12 onto the
rotator 55. The raw material is guided to an outer circum-
ference of the rotator 55 by centrifugal force due to the
rotation of the rotator 55. And, the raw material collides
with the hammer 62 to be finely broken and pulverized
into a granule. During this time, the liner 30 is kept at a
high temperature; accordingly, the raw material, which
contains moisture and collides with the liner 30, is dried,
and it is possible to reduce adhesion of the raw material
to the liner 30.

[0070] The granule pulverized by the hammer 62 is
dried by the hot wind, further dispersed, blown upward,
and ascends together with the hot wind in the housing
10. The granule ascending in the housing 10 is guided
to the center, where the classification rotor 43 is dis-
posed, along the inner wall of the tapered third casing 15
in the upper portion of the housing 10. If the third casing
15 opposing the classification rotor 43 is formed to have
a cylindrical shape, the granule is prone to adhere to and
accumulate on the inner circumferential surface of the
upper portion of the housing 10. By tapering the third
casing 15 to make the upper portion become narrow to-
ward the top, the air flow flows along the inclined surface,
and itis possible to prevent adhesion of the raw material
to the upper portion of the housing 10.

[0071] The classification rotor 43 generates a whirling
air flow in the upper portion of the housing 10 by means
ofthe classification blades 46 rotated by the classification
motor 41. Centrifugal force due to the whirling air flow
and force directed to the center by the fan connected to
the exhaust duct 11 act on the granule that ascends in
the housing 10 and approaches the classification rotor
43. The centrifugal force acts more greatly on a granule
which is insufficiently dried and aggregates to have a
large mass, so that the granule is blown away from the
classification rotor 43, thereafter, circulated to the pul-
verization potion 50 located below. On the other hand,
the force directed to the center acts more greatly on a
granule which is sufficiently dispersed and dried and has
a small mass, so that the granule flows from the gap
between the classification blades 46 into the classifica-
tion rotor 43 and is discharged from the exhaust duct 11.
In this way, the granule, which has an even size and is
dried, is recovered.

[0072] According to the present embodiment, the hot
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wind supply portion 20 has: the outer circumferential por-
tion 21 where the hot wind flows contacting the outer
circumferential surface of the liner 30; and the inner cir-
cumferential portion 22 that guides the hot wind to the
gap between the hammer 62 (pulverization member) and
the liner 30; therefore, it is possible to keep the liner 30
atahightemperature. Accordingly, itis possible toreduce
adhesion of the raw material to the inner wall of the liner
30 and improve the drying efficiency of the air flow drying
device 1.

[0073] Besides, the bearing portion 51 is disposed on
the bottom portion of the housing 10, and the outside air
inlet 13b is disposed which introduces outside air into the
housing 10 from below the hot wind supply portion 20;
accordingly, the bearing portion 51 is cooled by the out-
side air flowing in from the outside air inlet 13b. Because
of this, it is possible to rotate the rotator 55 at a high
rotation speed and pulverize the raw material quickly.
Accordingly, it is possible to more improve the drying
efficiency of the air flow drying device 1.

[0074] Besides, as to the inner circumferential portion
22 of the hot wind supply portion 20, the circumferential
wall opposing the inner surface of the housing 10 is
formed by the annular portion 24b of the guard 24, and
the horizontal portion 24c extending horizontally from the
upper end of the annular portion 24b approaches the
lower surface of the rotator 55. In this way, it is possible
to prevent an outflow of the hot wind from the inner cir-
cumferential portion 22 and curb a decrease in the hot
wind supplied to the gap between the hammer 62 and
the liner 30. Accordingly, it is possible to improve more
the drying efficiency of the air flow drying device 1.
[0075] Besides, the angle 23 of the hot wind supply
portion 20 is disposed on the first casing 13 from which
the outside air inlet 13b is opened; accordingly, the bot-
tom surface portion 23a of the angle 23 and the liner 30
are disposed to be near each other. And, the inner cir-
cumferential portion 22 forms a flown path for the hot
wind along the inner wall of the housing 10 by means of
the annular portion 24b. Because of this, it is possible to
obtain a high flow speed of the hot wind that flows from
the opening portion 31cinto the inner circumferential por-
tion 22 and flows in the inner circumferential portion 22.
In this way, the granule dropping onto the bottom surface
portion 23a is easily guided upward by the hot wind that
ascends in the inner circumferential portion 22, and it is
possible to more improve a recovery rate of the granule.
[0076] Besides, the outer circumferential portion 21 of
the hot wind supply portion 20 is formed annularly to cov-
er the whole circumference of the liner 30; accordingly,
it is possible to keep the entirety of the annular liner 30
at a high temperature and reduce more the adhesion of
the raw material.

[0077] Besides, asto the liner 30, the plurality of plate-
shaped liner chips 35 are arranged in the circumferential
direction on the inner circumferential surface of the cy-
lindrical body 32 formed of a good thermal conductor;
accordingly, even if the liner chip 35 is worn, it is possible
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to easily replace the liner chip 35 and improve the main-
tenance characteristic of the air flow drying device 1. Be-
sides, it is possible to easily form the liner 30 whose inner
surface has high wear resistance and which has a large
diameter.

[0078] Besides, the liner chip 35 is formed of super-
hard alloy or ceramic; accordingly, it is possible to easily
achieve the liner 30 whose inner surface has high wear
resistance. Likewise, also in the case where the liner chip
35 is formed of metal to which a wear resistance treat-
ment is applied, it is possible to easily achieve the liner
30 whose inner surface has high wear resistance.
[0079] Besides, the upper surface retaining member
33 and lower surface retaining member 34 disposed on
the upper and lower surfaces of the cylindrical body 32
retain the liner chip 35 with the radial direction gap and
the axial direction gap left. In this way, it is possible to
reduce the wear of the liner 30 caused by the collision of
the raw material by means of the liner chip 35 formed of
super-hard alloy or ceramic. Besides, the thermal expan-
sion difference caused by the hot wind between the liner
chip 35 and each of the cylindrical body 32, upper surface
retaining member 33, and lower surface retaining mem-
ber 34 is absorbed by the gaps. Accordingly, itis possible
to prevent the breakage of the liner chip 35 caused by
the thermal expansion.

[0080] Besides, the upper portion of the inner wall of
the third casing 15 opposing the classification rotor 43
disposed in the upper portion of the housing 10 is tapered
to become narrow toward the top; accordingly, it is pos-
sible to reduce the adhesion of the raw material in the
housing 10. Therefore, it is possible to improve the main-
tenance characteristic of the air flow drying device 1 and
improve more the recovery efficiency of the granule.
[0081] Besides, the rotator 55 has the disc-shaped
base 56 (metal plate) and the protrusion portion 61a pro-
trudes, and the hammer 62 formed of super-hard alloy
or ceramic is screwed by means of the bolt 63 with the
axial direction gap left. The hammer 62 is provided with
the first and second fitting portions 62a, 62b in which the
protrusion portion 61a and the small diameter portion 63a
are fitted respectively, and the gap between the firstfitting
portion 62a and the protrusion portion 61a is formed to
be smallerthan the gap between the second fitting portion
62b and the small diameter portion 63a.

[0082] Because of this, the boss member 61 butts the
inner surface of the first fitting portion 62a to limit the
movement range of the hammer 62, and the collision
between the inner surface of the second fitting portion
62b and the small diameter portion 63a is avoided. In this
way, it is possible to prevent breakage of the bolt 63
caused by repeated collision. Besides, in the case where
the hammer 62 is formed of ceramic, itis possible to form
the rotator 55 to have a light weight compared with the
case where a large bolt is used.

[0083] Besides, the rotator 5 has the metal base 56
that protrudes beyond the boss 52b of the shaft portion
52, and the upper surface plate 57 which is formed of
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super-hard alloy or ceramic and in which the shaft portion
52 is fitted; and the O-ring 54 disposed in the holding
member 53 mounted on the shaft portion 52 pushes the
upper surface of the upper surface plate 57 such that the
upper surface plate 57 is held on the base 56. In this way,
the thermal expansion difference caused by the hot wind
between the upper surface plate 57 formed of super-hard
alloy or ceramic and each of the metal base 56 and the
shaft portion 52 is absorbed. Accordingly, it is possible
to prevent breakage of the upper surface plate 57 caused
by the thermal expansion.

[0084] Inthe presentembodiment, instead of the ham-
mer 62, a plurality of thin-plate blades may be uprightly
disposed radially on the rotator 55.

Industrial Applicability
[0085] The presentinventionis applicable to an airflow
drying device that pulverizes a lump of raw material and

dries it by means of a hot wind.

Reference Signs List

[0086]

1 air flow drying device

2 main body portion

3 drive motor

4 table

10 housing

11 exhaust duct

12 raw material supply portion
13 first casing

13b outside air inlet

14 second casing

14b window portion

15 third casing

16 fourth casing

16b exhaust path

17 bottom plate

20 hot wind supply portion
20a hot wind inlet

21 outer circumferential portion
22 inner circumferential portion
23 angle

23a bottom surface portion

23b side surface portion

23c upper surface portion

24 guard

24b annular portion

24c horizontal portion

30 liner

31 stand

31a leg portion

31c opening portion

32 cylindrical body

33 upper surface retaining member
33b, 34b  retaining claws



34
35
37
38
40
41
42
43
44
45
46
50
51
52
53
54
55
56
57
61
61a
62
62a
62b
63
63a
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lower surface retaining member
liner chip

liner pusher

inner cylinder
classification portion
classification motor
shaft

classification rotor
disc

annular member
classification blade
pulverization portion
bearing portion

shaft portion

holding member
O-ring

rotator

base

upper surface plate
boss member
protrusion portion
hammer

first fitting portion
second fitting portion
bolt

small diameter portion

1. An air flow drying device (1) comprising:

a vertical cylindrical housing (10),

a raw material supply portion (12) adapted to
supply a raw material containing moisture into
the housing (10),

adisc-shaped rotator (55) thatis disposed below
the raw material supply portion (12) and is adapt-
ed to rotate on a vertical rotating axis,

a pulverization member (62) that is disposed on
an outer periphery of the rotator (55) and is
adapted to pulverize the raw material into a gran-
ule,

a hot wind supply portion (20) that is adapted to
supply a hot wind below the rotator (55) in the
housing (10), and

a discharge portion (11) that is adapted to dis-
charge the granule from an upper portion of the
housing (10),

a fan connected to the discharge portion (11),
and

a bearing portion (51) that is disposed on a bot-
tom portion of the housing (10) and that supports
a shaft portion (52) of the rotator (55),

such that the granule can be pulverized by the
pulverization member, dried by the hot wind and
discharged,

wherein the housing (10) has an annular liner
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10

(30) that opposes the pulverization member
(62), and

wherein the hot wind supply portion (20) has: an
outer circumferential portion (21) where the hot
wind flows contacting an outer circumferential
surface of the liner (30); and an inner circumfer-
ential portion (22) that guides the hot wind to a
gap between the pulverization member (62) and
the liner (30) through an opening portion (31c)
below the liner (30),

characterized in that

the device further comprises an outside air inlet
(10) adapted to introduce outside air into the
housing (9) from below the hot wind supply por-
tion (20),

wherein the inner circumferential portion (22)
has an annular portion(24b) that opposes an in-
ner wall of the housing (10) to form a circumfer-
ential wall of the inner circumferential portion
(22) and a horizontal portion (24c) that extends
horizontally from the upper end of the annular
portion (24b),

wherein an upper end of the annular portion
(24b) and the horizontal portion (24c) approach
a lower surface of the rotator (55) to form a gap,
wherein an inner circumferential end of the hor-
izontal portion (24c) approaches the shaft por-
tion (52) to form a gap, and

wherein the device is configured such that, when
the fan is driven, outside air flows into the hous-
ing (10) via the outside air inlet (13b), flows in a
gap between the horizontal portion (24c) and
the shaft portion (52) and in a gap between the
horizontal portion (24c) and the lower surface of
the rotator (55), joins the hot wind in the inner
circumferential portion (22), and ascends.

The air flow drying device according to claim 1,
wherein

the outer circumferential portion (21) is formed an-
nularly to cover a whole circumference of the liner
(30).

The air flow drying device according to claim 1,
wherein

the liner (30) has: a cylindrical body (32) formed of
a good thermal conductor; and a plurality of plate-
shaped liner chips (35) that are arranged in a cir-
cumferential direction on an inner circumferential
surface of the cylindrical body (32).

The air flow drying device according to claim 3,
wherein

the liner chip (35) is formed of super-hard alloy, ce-
ramic, or metal whose surface is treated to be wear-
resistant.

The air flow drying device according to claim 3,
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wherein

a retaining member (33, 34) formed of metal is
disposed which is formed on upper and lower

ashaft portion (52) protruding from an upper sur-
face of the rotator (55); and an upper surface
plate (57) that has a shaft hole (57a) in which
the shaft portion (52) is fitted, is disposed on an

1"

20

upper surface of the base (56), and formed of
super-hard alloy or ceramic,

a holding member (53) is disposed which has
an O-ring (54) and is mounted on the shaft por-

surfaces of the cylindrical body (32) and retains 5 tion (52), and
an inner surface of the liner chip (35), an upper surface of the upper surface plate (57)
the liner chip (35) is formed of super-hard alloy is pushed by the O-ring (54) such that the upper
or ceramic, and surface plate is held on the base (56).
a radial direction gap and an axial direction gap
are disposed between the retaining member 70
(33, 34) and the liner chip (35). Patentanspriiche
6. The air flow drying device according to claim 1, 1. Luftstrom-Trocknungsvorrichtung (1) mit:
wherein
15 einem vertikalen zylindrischen Gehause (10),
a classification rotor (43) is disposed in an upper einem Rohmaterial-Zufuhrbereich (12), der aus-
portion of the housing (10), the classification ro- gebildet ist, um ein Rohmaterial, das Feuchtig-
tor (43) classifying the granule, which ascends keit enthéalt, dem Gehause (10) zuzufiihren,
in the housing (10) by using the hot wind, by einem scheibenférmigen Rotator (55), der un-
means of rotation of a classification blade (46) 20 terhalb des Rohmaterial-Zufuhrbereichs (12)
disposed radially, and angeordnet ist und ausgebildet ist, um auf einer
an upper portion of an inner wall of the housing vertikalen Drehachse zu drehen,
(10) opposing the classification rotor (43) is ta- einem Pulverisierungselement (62), das an ei-
pered to become narrow toward a top. ner dufleren Peripherie des Rotators (55) ange-
25 ordnet ist und ausgebildet ist, um das Rohma-
The air flow drying device according to claim 1, terial in ein Granulat zu pulverisieren einem
wherein HeiBluft-Zufuhrbereich (20), der ausgebildet ist,
HeiBluft unter den Rotator (55) in dem Gehause
the rotator (55) has a disc-shaped metal plate (10) zuzufihren, und
and is provided with a protrusion portion (61a) 30 einem Austragsbereich (11), der ausgebildetiist,
that protrudes from an upper surface of the ro- um das Granulat von einem oberen Teil des Ge-
tator (55), hauses (10) abzufihren, einem Geblase, das
the pulverization member (62) is formed of su- mit dem Austragsbereich (11) verbunden ist,
per-hard alloy or ceramic and screwed to the und
rotator (55) by means of a bolt (63) with an axial 35 einem Lagerbereich (51), der an einem Unterteil
direction gap left, des Gehauses (10) angeordnet ist und einen
asmall diameter portion (63a) having a diameter Wellenteil (52) des Rotators (55) tragt, sodass
smaller than the protrusion portion (61a) is das Granulat durch das Pulverisierungselement
formed on the protrusion portion (61a) by means pulverisiert werden kann, durch die Heil3luft ge-
of the rotator (55) or the bolt (63), 40 trocknet werden kann und abgefiihrt werden
the pulverization member (62) is provided with kann, wobei das Gehause (10) eine ringférmige
a through-hole (62) that has a first fitting portion Auskleidung (30) aufweist, die dem Pulverisie-
(62a) in which the protrusion portion (61a) is fit- rungselement (62) gegenuberliegt, und
ted and a second fitting portion (62b) in which wobei der HeiRluft-Zufuhrbereich (20) aufweist:
the small diameter portion (63a) is fitted, and 45 einen auleren Umfangsteil (21), wo die Heil3luft
a gap between the first fitting portion (62a) and stromt, die eine dufere Umfangsflache der Aus-
the protrusion portion (61a) is smaller than a gap kleidung (30) kontaktiert, und einen inneren Um-
between the second fitting portion (62b) and the fangsteil (22), der die HeiB3luft in einen Spalt zwi-
small diameter portion (63a) . schen dem Pulverisierungselement (62) und der
50 Auskleidung (30) durch einen Offnungsteil (31c)
8. The air flow drying device according to claim 1, unterhalb der Auskleidung (30) fiihrt, dadurch
wherein gekennzeichnet, dass
die Vorrichtung ferner einen Auf3enluft-Einlass
the rotator (55) has: a metal base (56) that has (10) aufweist, der ausgebildet ist, um AulRenluft
55

in das Gehause (9) von unterhalb des Heilluft-
Zufuhrbereichs (20) zuzufiihren,

wobei der innere Umfangsteil (22) einen ringfor-
migen Bereich (24b) aufweist, der einer Innen-
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wand des Gehauses (10) gegentberliegt, um
eine Umfangswand des inneren Umfangsteils
(22) zu bilden, und einen horizontalen Teil (24c),
der sich horizontal von dem oberen Ende des
ringférmigen Bereichs (24b) erstreckt,

wobei ein oberes Ende des ringférmigen Be-
reichs (24b) und des horizontalen Bereichs
(24c) sich einer unteren Flache des Rotators
(55) ndhern, um einen Spalt zu bilden,

wobei ein Innenumfangsende des horizontalen
Teils (24c) sich dem Wellenbereich (52) nahert,
um einen Spalt zu bilden und wobei die Vorrich-
tung ferner so ausgebildet ist, dass, wenn das
Geblase betrieben wird, AuRenluft in das Ge-
hause (10) Uber den AuRenluft-Einlass (13b)
strdmt, in einen Spalt zwischen dem horizonta-
len Bereich (24c) und dem Wellenbereich (52)
und in einen Spalt zwischen dem horizontalen
Bereich (24c) und der unteren Flache des Ro-
tators (55) stromt, sich der Heiluftin dem inne-
ren Umfangsteil (22) anschlief3t und aufsteigt.

Luftstrom-Trocknungsvorrichtung nach Anspruch 1,
wobei der duRere Umfangsbereich (21) ringférmig
ausgebildet ist, um den gesamten Umfang der Aus-
kleidung (30) abzudecken.

Luftstrom-Trocknungsvorrichtung nach Anspruch 1,
wobei die Auskleidung (30) aufweist: einen zylindri-
schen Kérper (32) aus einem guten Warmeleiter und
eine Anzahl von plattenférmigen Auskleidungsele-
menten (35), die in einer Umfangsrichtung an einer
inneren Umfangsflache des zylindrischen Korpers
(32) angeordnet sind.

Luftstrom-Trocknungsvorrichtung nach Anspruch 3,
wobei das Auskleidungselement (35) aus einer su-
perharten Legierung, einer Keramik oder einem Me-
tall gebildet ist, dessen Oberflache verschleil’fest
behandelt ist.

Luftstrom-Trocknungsvorrichtung nach Anspruch 3,
wobei ein Halteelement (33, 34) aus Metall angeord-
net ist, das auf unteren und oberen Flachen des zy-
lindrischen Kérpers (32) angeordnet ist und eine In-
nenflache des Auskleidungselements (35) halt,
wobei das Auskleidungselement (35) aus superhar-
ter Legierung oder Keramik gebildet ist, und

ein Spalt in radialer Richtung und einen Spalt in axi-
aler Richtung zwischen dem Halteelement (33, 34)
und dem Auskleidungselement (35) gebildet sind.

Luftstrom-Trocknungsvorrichtung nach Anspruch 1,
wobei ein Klassifizierungs-Rotor (43) in einem obe-
ren Teil des Gehaduses (10) angeordnet ist, wobei
der Klassifizierungs-Rotor (43) das Granulat klassi-
fiziert, das in dem Gehause (10) mittels der Heil3luft
aufsteigt, mittels einer Drehung eines Klassifizie-
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rungs-Blattes (46), das radial angeordnet ist, und
wobei ein oberer Teil einer Innenwand des Gehau-
ses (10), derdem Klassifizierungs-Rotor (43) gegen-
Uberliegt, abgeschragt ist, um zu einem Oberteil
schmal zu werden.

Luftstrom-Trocknungsvorrichtung nach Anspruch 1,
wobei der Rotator (55) eine scheibenférmige Metall-
platte aufweist und mit einem Vorsprungsteil (61a)
versehen ist, der von einer oberen Flache des Ro-
tators (55) vorsteht,

wobeidas Pulverisierungselement (62) aus einer su-
perharten Legierung oder einer Keramik gebildet ist
und mittels eines Bolzens (63) an den Rotator (55)
geschraubt ist, wobei ein Spalt in Axialrichtung be-
lassen ist,

ein Teil (63a) kleinen Durchmessers mit einem
Durchmesser, der kleiner als der Vorsprungsteil
(61a) ist, an dem Vorsprungsteil (61a) mittels des
Rotators (55) oder des Bolzens (63) ausgebildet ist,
wobei das Pulverisierungselement (62) mit einem
Durchgangsloch (62) ausgebildet ist, das einen ers-
ten Passungsteil (62a) aufweist, in den der Vor-
sprungsteil (61a) eingepasst ist, und einen zweiten
Passungsteil (62b), in den der Teil (63a) kleinen
Durchmessers eingepasst ist, und

wobei ein Spalt zwischen dem ersten Passungsteil
(62a) und dem Vorsprungsteil (61a) kleiner als ein
Spalt zwischen dem zweiten Passungsteil (62b) und
dem Teil (63a) kleinen Durchmessers ist.

Luftstrom-Trocknungsvorrichtung nach Anspruch 1,
wobei der Rotator (55) aufweist: eine Metallbasis
(56), die einen Wellenteil (42) aufweist, der von einer
oberen Flache des Rotators (55) vorsteht, und eine
Oberflache-Platte (57), die ein Wellenloch (57a) auf-
weist, in das der Wellenteil (52) eingepasst ist, die
auf einer oberen Flache der Basis (56) angeordnet
ist und aus einer superharten Legierung oder Kera-
mik gebildet ist,

ein Halteelement (53) angeordnet ist, das einen O-
Ring (54) aufweist und an dem Wellenteil (52) mon-
tiert ist, und

wobei eine obere Flache der Oberflache-Platte (57)
durch den O-Ring (54) geschoben wird, sodass die
Oberflache-Platte an der Basis (56) gehalten wird.

Revendications

Dispositif de séchage a flux d’air (1), comprenant

un boitier cylindrique vertical (10),

une partie d’alimentation de matiére premiére
(12) prévue pour fournir une matiére premiere
contenant de 'humidité dans le boitier (10),

un rotateur en forme de disque (55) qui est dis-
posé en dessous de la partie d’alimentation de
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matiére premiére (12) et qui est prévu pour tour-
ner sur un axe de rotation vertical,

un organe de pulvérisation (62) qui est disposé
sur une périphérie extérieure du rotateur (55) et
qui est prévu pour pulvériser la matieére premiére
en granulés,

une partie d’alimentation en vent chaud (20) qui
est prévue pour fournir un vent chaud en des-
sous du rotateur (55) dans le boitier (10), et
une partie de décharge (11) qui est prévue pour
décharger les granulés depuis une partie supé-
rieure du boitier (10),

un ventilateur raccordé a la partie de décharge
(11), et

une partie de palier (51) qui est disposée sur
une partie inférieure du boitier (10) et qui sup-
porte une partie d’arbre (52) du rotateur (55),
de telle sorte que les granulés puissent étre pul-
vérisés parl’organe de pulvérisation, séchés par
le vent chaud et déchargés,

le boitier (10) présentant une doublure annulaire
(30) opposée a I'organe de pulvérisation (62),
et la partie d’alimentation en vent chaud (20)
présentant : une partie circonférentielle exté-
rieure (21) ou s’écoule le vent chaud venant en
contact avec une surface circonférentielle exté-
rieure de la doublure (30) ; et une partie circon-
férentielle intérieure (22) qui guide le ventchaud
jusqu’a un espace entre 'organe de pulvérisa-
tion (62) et la doublure (30) a travers une partie
d’ouverture (31c) en dessous de la doublure
(30),

caractérisé en ce que

le dispositif comprend en outre une entrée d’air
extérieur (10) prévue pour introduire de 'air ex-
térieur dans le boitier (9) depuis le dessous de
la partie d’alimentation en vent chaud (20),

la partie circonférentielle intérieure (22) présen-
tant une partie annulaire (24b) qui est opposée
a une paroiintérieure du boitier (10) pour former
une paroi circonférentielle de la partie circonfé-
rentielle intérieure (22) et une partie horizontale
(24c) qui s’étend horizontalement depuis I'ex-
trémité supérieure de la partie annulaire (24b),
une extrémité supérieure de la partie annulaire
(24b) et la partie horizontale (24c) approchant
une surface inférieure du rotateur (55) pour for-
mer un espace,

une extrémité circonférentielle intérieure de la
partie horizontale (24c) approchant la partie
d’arbre (52) pour former un espace, et

le dispositif étant configuré de telle sorte que,
lorsque le ventilateur est entrainé, de l'air exté-
rieur s’écoule dans le boitier (10) par le biais de
I'entrée d’air extérieur (13b), s’écoule dans un
espace entre lapartie horizontale (24c) et la par-
tie d’arbre (52) et dans un espace entre la partie
horizontale (24c) et la surface inférieure du ro-
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tateur (55), rejoigne le vent chaud dans la partie
circonférentielle intérieure (22), et monte.

Dispositif de séchage a flux d’air selon la revendica-
tion 1, dans lequel

la partie circonférentielle extérieure (21) est formée
de maniére annulaire pour couvrir une circonférence
totale de la doublure (30).

Dispositif de séchage a flux d’air selon la revendica-
tion 1, dans lequel

la doublure (30) présente : un corps cylindrique (32)
formé d’un bon conducteur thermique ; et une plu-
ralité de morceaux de doublure en forme de plaquet-
tes (35) qui sont disposés dans une direction circon-
férentielle surune surface circonférentielle intérieure
du corps cylindrique (32) .

Dispositif de séchage a flux d’air selon la revendica-
tion 3, dans lequel

le morceau de doublure (35) est formé d’un alliage
super-dur, de céramique ou de métal dont la surface
est traitée pour étre résistante a l'usure.

Dispositif de séchage a flux d’air selon la revendica-
tion 3, dans lequel

un organe de retenue (33, 34) formé de métal est
installé, lequel estformé sur des surfaces supérieure
et inférieure du corps cylindrique (32) et retient une
surface intérieure du morceau de doublure (35),

le morceau de doublure (35) est formé d’un alliage
super-dur ou de céramique, et

un espace dans la direction radiale et un espace
dans la direction axiale sont disposés entre 'organe
de retenue (33, 34) et le morceau de doublure (35).

Dispositif de séchage a flux d’air selon la revendica-
tion 1, dans lequel

un rotor de classification (43) est disposé dans une
partie supérieure du boitier (10), le rotor de classifi-
cation (43) classifiant les granulés, qui montentdans
le boitier (10) en utilisant le vent chaud, au moyen
de la rotation d’'une lame de classification (46) dis-
posée radialement, et

une partie supérieure d’une paroi intérieure du boi-
tier (10) opposée au rotor de classification (43) est
effilée de maniére a devenir plus étroite vers le haut.

Dispositif de séchage a flux d’air selon la revendica-
tion 1, dans lequel

le rotateur (55) présente une plaque métallique en
forme de disque et est pourvu d’'une partie saillante
(61a) qui fait saillie depuis une surface supérieure
du rotateur (55),

I'organe de pulvérisation (62) est formé d’un alliage
super-dur ou de céramique et est vissé au rotateur
(55) au moyen d’un boulon (63) en laissant libre un
espace dans la direction axiale, une partie de petit
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diameétre (63a) ayant un diamétre inférieur a la partie
saillante (61a) est formée sur la partie saillante (61a)
au moyen du rotateur (55) ou du boulon (63),
I'organe de pulvérisation (62) est pourvu d'un trou
traversant (62) qui présente une premiére partie
d’ajustement (62a) danslaquelle est ajustée la partie
saillante (61a) et une deuxiéme partie d’ajustement
(62b) dans laquelle est ajustée la partie de petit dia-
métre (63a), et

un espace entre la premiére partie d’ajustement
(62a) et la partie saillante (61a) est inférieur a un
espace entre la deuxieme partie d’ajustement (62b)
et la partie de petit diamétre (63a).

Dispositif de séchage a flux d’air selon la revendica-
tion 1, dans lequel

le rotateur (55) présente : une base métallique (56)
qui présente une partie d’arbre (52) faisant saillie
depuis une surface supérieure du rotateur (55) ; et
une plaque de surface supérieure (57) qui présente
un trou d’arbre (57a) dans lequel est ajustée la partie
d’arbre (52), estdisposée sur une surface supérieure
de la base (56), et est formée d’un alliage super-dur
ou de céramique,

un organe de retenue (53) est installé, lequel pré-
sente un joint torique (54) et est monté sur la partie
d’arbre (52), et

une surface supérieure de la plaque de surface su-
périeure (57) est poussée par le joint torique (54) de
telle sorte que la plaque de surface supérieure soit
retenue sur la base (56).
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