Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2554725 C 2012/04/03

(11)(21) 2 554 725

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2004/12/08

(87) Date publication PCT/PCT Publication Date: 2005/08/138
(45) Date de délivrance/lssue Date: 2012/04/03

(85) Entree phase nationale/National Entry: 2006/07/24

(86) N° demande PCT/PCT Application No.: BE 2004/0001/73
(87) N° publication PCT/PCT Publication No.: 2005/0/5115
(30) Priorité/Priority: 2004/02/04 (EP04447026.8)

51) Cl.Int./Int.Cl. BOsE 77083 (2006.01)

(72) Inventeur/Inventor:
PRIGNON, XAVIER, B

(73) Proprietaire/Owner:
MAGOTTEAUX INTERNATIONAL SA, BE

(74) Agent: GOWLING LAFLEUR HENDERSON LLP

(54) Titre : SEPARATEUR DE MATIERE GRANULEUSE
54) Title: SEPARATOR FOR GRANULAR MATERIAL

13
14

/
< 9
17 > - - >
_—
7N
4/*>< — % 10
7 G :
: \3
11 1\2;

(57) Abrégée/Abstract:

The present invention relates to a dynamic air classifier for the separation of granular and powdery materials into fractions of
different grain sizes comprising a rotary cage, wherein: - said classifier also comprises a recovery chamber for fine materials with a
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(57) Abrege(suite)/Abstract(continued):

outlet bottom, saild chamber being defined by a casing; - said recovery chamber Is coaxially arranged in the protrusion of the rotary
cage so as to be able to use the vortex created by the rotary cage for cycloning said material; - said recovery chamber comprises
openings In the casing allowing the passage of the centrifuged material towards ducts for collecting the material located outside the
chamber.
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ABSTRACT

CLASSIFIER FOR GRANULAR MATERIAIL

The present 1nvention relates to a dynamic air

classifier for the separation of granular and powdery

materials i1into fractions of different grain sizes comprising

a rotary cage, wherein:
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salid classifier also comprises a recovery chamber for fine

materials with a outlet bottom, said chamber being defined

by a casing;
sald recovery chamber 1is coaxially arranged 1in the

protrusion of the rotary cage so as to be able to use the

vortex created by the rotary cage for c¢ycloning said
material;

salid recovery chamber comprises openings in the casing
allowing the passage of the centrifuged material towards

ducts for collecting the material located outside the

chamber.

(Fig. 2)
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SEPARATOR FOR GRANULAR MATERIAL

Field of the invention

[0001] The present 1invention relates to the separation
of granular materials, and 1n particular Lo the
classification of powders or similar materials by means of a
dynamic alr classifiers.

State of the art

[0002] The separation of granular and powdery

materials 1nto two fractions with different grain sizes may

be achieved by means of dynamic air classifiers. The

materials concerned are powders with particle sizes of up to
1,000 um such as cement, limestone or 1lime, ore and coal
dust, among others.

.

[0003] The capacities of material treated vary from a

few tonnes to several hundreds of tonnes per hour.

[0004] Dynamic classifiers have undergone several

major changes allowing to classify them 1nto three large

groups. The first generation, generally known by the names of

“turbo,” T“heyd” or “whirlwind”, has been 1improved Dby the

second generation of the “wedag” type.

[0005] The 3" generation is the most effective from

the point of view of the separation efficiency. The operating

principle of classifiers (0O'Sepa, Sturtevant SD, ..) 1is

described 1n documents USP 4,551,241 and EP 0 023 220.

[0006] Document US 4,551,241 discloses a particle

classifier provided with a 1lateral c¢yclone into which the

particles are brought and cycloned. The surplus 1s sent to

the rotary cage of the classifier. The whole installation

proves relatively bulky and of quite complex design.

[0007] Document EP 0 023 320 also shows a device for

g

the classification of granular materials with a lateral

J
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outlet for the air charged with fine ©particles. This

installation regquires the use of additional filters and/or

cyclones for the separation of fine materials.

Aims of the invention
[(0008] The present 1nvention aims to disclose a

dynamic air classifier allowing to avoid the use of external

")

filters or cyclones, the recovery of the fine materials

occurring 1n the body of the classifier i1tself.

[ 0009] The present 1invention also relates to a method

of separation according to grain size using the classifier of

the 1nvention.

Summary of the invention

[0010] The present 1nvention discloses a dynamic ailr

classifier for the separation of granular and powdery

materials 1nto grain size fractions, comprising a rotary cage

in which:

F

- said classifier also comprises a recovery chamber 2 for

fine materials with a outlet bottom, said chamber 2 being
defined by a casing;

- said recovery chamber 2 1s coaxially arranged 1in the

protrusion of the rotary cage 1 so as to be able to use

the vortex created by the rotary cage for cycloning said

material ;
- sald recovery chamber 2 comprises openings in the casing 5

allowing the passage of the centrifuged material towards

the collection ducts for the material located outside the

chamber.
[0011] In addition, according to the invention, said
recovery chamber 2 may comprise fixed and/or mobile

deflectors (4,7) 1n order to modify the air velocity and/or

to change 1tgs direction.

[(0012] According to a preferred embodiment of the

invention, said recovery chamber 2 for the fine materials is
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cylindrical or cone-shaped, the cone possibly being open at

the top or at the bottom.

10013} As an advantage, said recovery chamber 2 for

the fine materials has a length that corresponds to 2 to 6

s

times the length of the rotary cage 1 so as to have the

required and sufficient cycloning capacity.

[0014] In an especially preferred manner, sald

recovery chamber 2 for the fine materials and said rotary

cage 1 share the same vertical axis as the recovery chamber 2

positioned below and protruding from said cage 1.

I T}

the

[0015] According to a first embodiment @ o:

1invention, the deflectors 4 that are positioned in the outlet
part of the rotary cage 1 and/or in the recovery chamber 2
are driven by the rotation means of the cage 1 or by a
separate device.

[0016] According to a second embodiment of the
invention, the deflectors 4 that are positioned in the outlet

-

part of the rotary cage 1 are attached to said cage 1 itself.

[0017] The 1nvention also specifies that the air-

extraction duct 3 passes through the outlet bottom of the

recovery chamber 2, said duct having a diameter of between 30

and 95% of the bottom diameter of the recovery chamber 2 for

the fine materials.

[0018] Several openings and/or slits are preferably

provided at the bottom of the recovery chamber 2.

[0019] In addition, below said slits and/or openings

there are a plurality of ducts 8 leading to a means for

conveying the material.

[0020] As an advantage, below said slits and/or

openings there are a plurality of ducts 8 1leading to a

circular airslide conveying the material towards another

means of conveyance.

[0021] The clagssifier of the invention 18 also

characterised by the presence of one or several deflectors 7

that are conical, cylindrical or radial (angled or straight)
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on top of the bottom of the recovery chamber 2, outside the

alr-extraction duct 3, so as to minimlise the turbulence near

the bottom of the chamber and to avoid that the material 1s

picked up again by the air.

(0022] In addition, the 1nvention also shows the

presence of a plurality of openings in the lower part of the

—
-

casing 5 of the recovery chamber 2, these openings leading

1into collection ducts for the fine material may Dbe
appropriately positioned (not shown).
[0023] The present 1nvention also discloses a method

gr—

of separation according to grain size by means of a dynamic

alry classifier, comprising the following steps:

- feeding the material to be treated 13 to the rotary cage 1;
- sorting between large and fine particles 1in the rotary cage

1 depending on the rotation velocity and alr intake;

- rejecting the large particles to the refuse chamber 17.

- recovering the fine materials 1n the recovery chamber 2

positioned coaxially with the rotary cage;

- using the vortex created by the rotary cage and possibly

further accelerated by moblle or fixed deflectors 4 for

cycloning the fine material;

- separating the dedusted air and fine ©particles and

extraction of the latter to a means of convevance.

RR!

the

[0024] Lastly, the invention discloses the use o:

device described 1in Claim 1 for the separation and

classification of particles of mineral materials such as

particles of cement, clinker, lime and coal dust.

Brief description of the figures

[0025] Figure 1 shows the layout of a classifier o:

N

{

the 3m‘generation as 1n the state of the art.

[0026] Figure 2 shows the principle 1layout of the

classifier as 1n the 1nvention.
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Description of the invention

[0027] All types of classifier operate according to

the same principle, which 1s shown 1in Fig. 1. The heart ot

the classifier comprises a squirrel cage 1 rotating about a

vertical axis. This cage comprises spaced plates or bars and

is surrounded by vanes 14 allowing to direct the air before

1t enters through the intake volute 6 1n the cage 1. Vanes 14

may also assist with controlling the airflow.

[0028] The material to be separated enters the sorting

zone defined by the outside of the cage 1 and the deflectors

4. The maximum size of the particles entering the cage with

r—

the alir will be determined by the rotation velocity of the

cage 1 and the wvolume of air with which the classifiler 1s

fed.

10029] The larger particles remain outside the cage

and are collected 1n the refuse chamber 17. These large

particles come out of the classifier by gravity 10. The air

P

charged with fine particles 15 comes out of the cage elther

through the top or laterally and 1t leaves the classifier by
a duct. The fine material 18 then recovered by means of one

or more cyclone(s) or filter(s) outside the body of the

classifier.

P

[0030] In modern classifiers of the 3 generation,

e

the air enters the cage 1 with a tangential velocity of the

same order as the peripheral velocity of the cage. The

tangential component of the velocity naturally increases when

the air enters 1nside the cage 1 (vortex effect).

r—
-

[0031] The principle of the 1nvention 1s laid out in

Fig. 2. This consists 1n using the vortex already created 1in

order to cyclone the material to be treated 13 1n a recovery

chamber 2 adjacent to and coaxial with the cage 1, the

dedusted air 12 leaving this recovery chamber 2 through an
alr-extraction duct 3 whose 1intake 1s 1located 1inside the
recovery chamber 2. The dedusted air 12 1s then sucked

P

towards one or several ventilators that send some of the air




10

15

20

25

30

CA 02554725 2006-07-24

or all of 1t back to the air-intake wvolute 6 o0of the
classifier.

[0032] The vortex created by the rotary cage 1 may

either remain free or be accelerated by fixed or mobile

deflectors 4 before entering said recovery chamber 2. These

deflectors 4 may also be positioned i1n the recovery chamber 2

—
—

1tself.

[0033] The fine material 11 1s centrifuged 1n this

recovery chamber 2 and 1t will concentrate 1in the outer part

1A

gr—e
p—

of the chamber where 1t wi1ill Dbe collected by means ot

=
v

openings in the walls (cylindrical casing and/or bottom) of

the recovery chamber 2.

gr—
P

[0034] The recovery efficiency for the fine materials

11 essentially depends on the size of the particles and of

their absolute density. For a same material, the 1important

factors are the 1intensity of the vortex, 1.e. the tangential

velocity of the air all through the recovery chamber 2, the

diameter of the recovery chamber 2 and the dwelling time of

the particles in said chamber.

10035] In other words, the 1important factors will be

the diameter of the recovery chamber 2, 1ts length and the

tangential velocity of the air. The greater the tangential

component of the air and the longer the chamber, the greater

will be the recovery efficilency.

[0036] The 1nvention thus comprises a classifiler with

a cage, provided with a recovery chamber 2 for fine materials

which 18 fitted coaxially 1n the protrusion of the rotary

cage 1. This recovery chamber for fine materials 1is
cylindrical or conical (cone-shaped), the angle of the cone
generating line with the zrevolution axis of the cone

gr—

preferably being smaller than 30°; the intake diameter of the

recovery chamber 2 for fine materials 1s of the same size
order as the diameter of the cage 1 and has a 1length that

corregponds to 2 to 6 times the length of the cage 1.
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[0037] In the outlet area of the cage 1 and/or in the
recovery chamber 2, fixed or mobile deflectors 4 may be

installed and will allow to affect the direction of the air

currents. The possible rotation of these deflectors 4 may Dbe
induced by attaching them to the cage 1 or on the other hand
by setting them in motion by a means that 1s 1ndependent of
the cage 1. They may also be set 1n motion by the same means

as the cage 1 without being attached to said cage 1.

[0038] The extraction duct 3 for the dedusted air 12

will be on 1its first part concentric of the recovery chamber

and will preferably have a diameter Dbetween 0.3 and 0.95

times the bottom diametexr of the recovery chamber 2 1n the

plane of the intake surface of said duct. Outlet deflectors 7

may be positioned here so as to control the direction of air

intake at the i1inlet of the duct.

gr—

[0039] Recovery of the centrifuged material occurs by

using openings at the outlet bottom and/or in the lower half
of the casing 5 of the recovery chamber 2. Sleeves or ducts 8

for the material are provided opposite these openings so as

to collect and direct the material towards traditional means
of conveyance.
[0040] The use of a coaxial recovery chamber 1n the

—
—

protrusion of the rotary cage allows to wuse the vortex

P
p—

already created by the cage and thereby reduces the losses of

charge of the aeraulic circult.

p—
s,

(004 1] The 1nvention allows to avoilid the use of

filters or cyclones external to the machine, thus simplifyving
its 1nstallation. An additional advantage 1s that the entire
separation assembly 1s more compact, which reduces the
engineering work of 1nstallation, reduces the 1nstallation

costs and reduces charge losses 1n the separation circult.

[0042] Key
1. Classifier with rotary cage
2. Recovery chamber for fine materials

3. Alr-extraction duct
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Fixed or mobille deflectors
Casing of the recovery chamber

Alr-intake volute

Qutlet deflectors

Material duct

Intake air
Coarse material separated by gravity

Fine material

Dedusted ailr

Material to be treated

vanes

Air and fine material
Ailr-outlet duct

Refuse chamber (large material)

Fine material chamber
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CLAIMS

1. A dynamic air classifier for separation of granular and powdery materials

Into fractions of different grain sizes comprising:

a rotary cage (1) adapted to create a vortex when subjected to air flow, the

rotary cage (1) classifying the materials into fine particles and coarse

particles;

a recovery chamber (2) having an outlet bottom, said recovery chamber
(2) being defined by a casing (5), wherein the recovery chamber (2)

receives the fine particles mixed with air from the rotary cage (1);

said recovery chamber (2) coaxially arranged in a protrusion of the rotary
cage (1), the recovery chamber (2) adapted to use the vortex created by
the rotary cage for cycloning the fine particles mixed with air and

separating the fine particles from air; and

sald recovery chamber (2) including a fine particles outlet and an air
outlet, wherein the fine particles separated from air exit through the fine

particles outlet and a dedusted air exits through the air outlet.

2. The dynamic air classifier as in claim 1, wherein said recovery chamber

(2) comprises fixed and/or mobile deflectors (4,7).

3. The dynamic air classifier as in claim 1, wherein said recovery chamber
(2) for fine materials is cylindrical or cone-shaped, wherein the recovery chamber
(2) is open to the rotary cage (1) at an inlet and includes at least two separate

openings on the outlet bottom, wherein the at least two separate openings define

the fine particles outlet and the air outlet.

4. The dynamic air classifier as in claim 1, wherein said recovery chamber

(2) has a length that corresponds to 2 to 6 times the length of the rotary cage (1).

5. The dynamic air classifier as in claim 1, wherein said recovery chamber
(2) and said rotary cage (1) share the same vertical axis, the recovery chamber

(2) being positioned below and protruding from said cage (1).
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6. The dynamic air classifier as in claim 1, wherein the deflectors (4) that are
positioned in the outlet part of the rotary cage (1) and/or in the recovery chamber

(2) are driven by the rotation means of the cage (1) or by a separate device

7. The dynamic air classifier as in claim 1, wherein the deflectors (4) that are
positioned in the outlet part of the rotary cage (1) are attached to said cage (1)

itself.

8. The dynamic air classifier as in claim 1, wherein an air-extraction duct (3)
passes through the outlet bottom of the recovery chamber (2), said duct having a

diameter between 30 and 95% of the bottom diameter of the recovery chamber
(2).

9. The dynamic air classifier as in claim 1, wherein a plurality of openings

and/or slits are provided at the bottom of the recovery chamber (2).

10. The dynamic air classifier as in claim 9, wherein there are a plurality of
ducts (8) below said slits and/or openings, leading to a means for conveying the

material.

11. The dynamic air classifier as in claim 9, wherein there are a piurality of
ducts (8) below said slits and /or openings, leading to a circular airslide

conveying the material to another means of conveyance.

12. The dynamic air classifier as in claim 1, wherein the recovery chamber (2)

includes at least one deflector (7) proximate the outlet bottom of the recovery

chamber (2), outside of an air-extraction duct (3), wherein the at least one
deflector (7) minimises the turbulence near the bottom of the chamber and

preventing the fine particles from being picked up again by the air.

13.  The dynamic air classifier as in claim 1, wherein the casing (5) of the
recovery chamber (2) includes a plurality of openings in a lower portion of the
casing (5), at least one of the plurality of openings leading to the ducts for

collecting the fine particles.

14. A method of separation according to grain sizes by means of a dynamic

air classifier, comprising the following steps:



CA 02554725 2011-05-02

11

feeding the material to be treated (13) to the rotary cage (1),

sorting between large and fine particles in the rotary cage (1) depending

on the rotation velocity and air intake;
rejecting the large particles towards the refuse chamber (17);

recovering the fine materials in the recovery chamber (2) positioned
coaxially with the rotary cage;

using the vortex created by the rotary cage and possibly further
accelerated by mobile or fixed deflectors (4) for cycloning the fine

particles;

separating the dedusted air and the fine particles and extraction of the

latter to a means of conveyance.

15. The dynamic air classifier as in clam 1, further comprising a central
opening between the rotary cage (1) and the recovery chamber (2), intersecting
an axis directly connecting the rotary cage (1) and the recovery chamber (2) so

that the recovery chamber (2) uses the vortex created by the rotary cage (1).

16. The dynamic air classifier aas In claim 15, wherein no intervening
structure is disposed along the axis between the rotary cage (1) and the recovery
chamber (2).

17. The dynamic air classifier as in claim 1, wherein the rotary cage (1)
comprises a vortex creation apparatus and the recovery chamber (2) is free of

any vortex creation apparatus.

18. The dynamic air classifier as in claim 1, wherein the rotary cage includes
at least one coarse particles outlet, wherein the coarse particles exit the rotary

cage through the at least one coarse patrticles outlet and the fine particles mixed

with air enter the recovery chamber.
19. A dynamic air classifier comprising:

a material inlet receiving materials including coarse particles and fine

particles;
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a rotary cage including a vortex creation apparatus to generate a vortex,
the rotary cage including a classifier classifying the coarse particles from

the fine particles;

a coarse particle outlet allowing collection of the classified coarse particles

from the rotary cage;

a recovery chamber vertically arranged under the rotary cage, the
recovery chamber receiving the classified fine particles mixed with air from
the rotary cage with the classified fine particles mixed with air continuing

to swirl in the vortex from the rotary cage through the recovery chamber;

wherein the recovery chamber includes at least one deflector and uses the

vortex created by the rotary cage to cyclone and separate fine particles

from air;

wherein the recovery chamber includes a fine particle outlet and an air
outlet, the fine particle outlet coaxially arranged with the air outlet, wherein
the fine particle outlet circumscribes the outer periphery of the air outlet,
wherein the fine particles separated from air are recovered through the

fine particle outlet and a dedusted air exit through the air outlet.

20. The dynamic air classifier of claim 19, wherein the recovery chamber Is
attached directly to the rotary cage, wherein the rotary cage ana the recovery
chamber are arranged without any intervening structure between them, thereby
allowing the recovery chamber to utilize the vortex generated by the rotary cage,
wherein the recovery chamber is free of any vortex creation apparatus and
adapted to separate the fine particles from air and recover the fine particles

without need of any external filters or cyclones.

21. The dynamic air classifier of claim 19, wherein the recovery chamber is
cylindrical or conical, wherein the recovery chamber is conical, an angle of a
cone generating line with a revolution axis of the cone is less than 30°, wherein a
length of the recovery chamber is between 2 to 5 times a length of the rotary

cage.
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