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(57) Abrégée/Abstract:
The invention relates to an apparatus (100) for sifting feedstock (1), comprising: a. a static sifter (2) that has a ventilated bottom (4)
which Is oriented at an angle to the vertical and Is penetrated by sifting gas (3); b. an inlet (9) for feeding the feedstock (1) to the
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(57) Abrege(suite)/Abstract(continued):

ventilated bottom; c. (4) an outlet (10) for the coarse material; d. a dynamic sifter (5) that is mounted downstream and
encompasses at least one rotor (6) with rotor blades (15) and a horizontal rotor axis; e. at least one outlet (19) for the sifting gas
loaded with fine material; and f. a housing (8) inside which the static and the dynamic sifter (5) are arranged. The housing area
surrounding the dynamic sifter Is designed as a housing spiral such that the sifting gas (3) flows against the rotor (6) In a
substantially tangential direction. The rotor (6) rotates (14) counter to the direction of flow of the sifting gas (3) in the housing spiral.
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(54) Bezeichnung: VORRICHTUNG UND VERFAHREN ZUM SICHTEN VON AUFGABEGUT
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(57) Abstract: The invention relates to an apparatus (100) for sifting feedstock (1), comprising: a. a static sifter (2) that has a
ventilated bottom (4) which is oriented at an angle to the vertical and is penetrated by sifting gas (3); b. an inlet (9) for feeding the
Te' feedstock (1) to the ventilated bottom; ¢. (4) an outlet (10) for the coarse material; d. a dynamic sifter (5) that is mounted downstream
) and encompasses at least one rotor (6) with rotor blades (15) and a horizontal rotor axis; e. at least one outlet (19) for the sifting
¢f, gas loaded with fine material; and f. a housing (8) inside which the static and the dynamic sifter (5) are arranged. The housing area
¥ surrounding the dynamic sifter is designed as a housing spiral such that the sifting gas (3) flows against the rotor (6) in a substantially

TS~
Q0 tangential direction. The rotor (6) rotates (14) counter to the direction of flow of the sifting gas (3) in the housing spiral.

—
—

(57) Zusammenfassung: Die Erfindung betrifft eine Vorrichtung (100) zum Sichten von Aufgabegut. (1) mit a. einem statischen
Sichter (2), der einen schridg. zur vertikalen ausgerichteten, von Sichtgas (3) durchstromten Beliiftungsboden (4) aufweist, b. einer
o Einlass6ffnung (9) zur Aufgabe des Aufgabegutes (1) auf den Be.liif tungsboden, c. (4) einer Auslass6ffnung

3 [ Fortsetzung auf der néichsten Seite]
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GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, — vor Ablauf der fiir Andemngen der Anspriiche geltenden
/M, ZW), eurasisches (AM, AZ, BY, KG, KZ, MD, RU, Frist; Verdffentlichung wird wiederholt, falls Anderungen
TJ, TM), europdisches (AT, BE, BG, CH, CY, CZ, DE, DK, eintreffen

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, (88) Veroffentlichungsdatum des internationalen

BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, Recherchenberichts: 31. Dezember 2008
TD, TG).

Veroffentlicht:
— it internationalem Recherchenbericht

(10) fur.das Grobgut, d. einem nachgeschalteten dynamischen Sichter (5), der wenigstens einen Rotor (6) mit Rotorbladttern (15)
und horizontaler Rotorachse umfasst, e. wenigstens einer Auslasséffnung' (19) fiir das mit Feingut beladene Sichtgas, . sowie
einem Gghduse (8), in dem der statische und der dynamischen Sichter (5) angeordnet sind, wobei der den dynamischen Sichter
umgebende Bereich des Gehduses als Gehdusespirale ausgebildet ist, so dass sich eine im Wesentlichen tangentiale Anstromung des
Rotors (6) mit Sichtgas (3) ergibt. Die Drehrichtung (14) des Rotors (6) ist dabei der Stromungsrichtung des Sichtgases (3) in der

Gehdusespirale entgegengesetzt.
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Apparatus and Method for Sifting Feedstock

The i1nvention relates to an apparatus for sifting feedstock,

having a static sifter comprisling an aeration base which 1is

oriented at an angle to the vertical and through which

sifting gas flows, and a dynamic sifter which 1s arranged

downstream and which comprises at least one rotor having a

horizontal rotor axis.

I]

DE 10 2005 045 591 Al discloses a grinding 1nstallation 1n

which a static sifter 1s operated directly 1n front of a

dynamic sifter, and a material bed roller mill and/or a tube

mill is(are) used as the mill. This type of static-dynamic
sifter has proved 1ts worth for specific tasks. The
feedstock passes via feeding devices (conveyor belts/chutes)

onto the aeration base of the static sifter and then slides

downwards via the aeration base.

The sifting alr flowing through the feedstock 1n transverse

flow carries the fine material to the dynamic sifter, while

the coarse material of the static sifter is discharged by

gravity at the lower outlet. The fineness of the fine

material of the static sifter can be influenced by altering

the si1fting air volume flow. In the dynamic sifter, the

desired product fineness 1s adjusted by means of the sifting

volume flow and the speed of the rotor.

Owing to structural measures, the sifting air should flow

agailnst the rotor substantially tangentially 1n order to

support the centrifugal field built up by the rotor. The

tangential incident flow 1s achieved by a volute

r-

configuration of the housing surrounding the dynamic sifter

1n combination with a dynamic rotor arranged eccentrically

wlith respect thereto. The resultant flow conditions can
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also be gathered, for example, from DE 103 50 518 Al. The

centrifugal force acting on the particles and the sweeping

force of the sifting air acting in the direction towards the

F

rotor separate the feedstock of the dynamic sifter into

product and coarse material.

Furthermore, DD 263 468 Al discloses a pneumatic sifter in

the sifting chamber of which at least two rod baskets

operated i1in opposite directions of rotation are arranged one

above the other in two planes which are perpendicular to the

axis of the sifting chamber.

The object of the invention i1s to improve the sifting

efficiency of a static-dynamic sifter.

According to the invention, that object is achieved by an

apparatus for sifting feedstock comprising:

a . a static sifter having an aeration base which is

oriented at an angle to the vertical and through which

sifting gas flows,

b. an lnlet opening for feeding the feedstock onto the

aeration base,

C. an outlet opening for the coarse material,

d. a dynamilc sifter which i1s arranged downstream and which

comprises at least one rotor having rotor blades and a

horizontal rotor axis,
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3
e. at least one outlet opening for the sifting gas charged
wilith fine material,
f. and also a housing 1n which the static and the dynamic

P

sifter are arranged, the region of the housing surrounding

the dynamic sifter being in the form of a housing volute so
that a substantially tangential flow of sifting gas against
the rotor results.

i
—

The direction of rotation of the rotor 1s counter to the

P

direction of flow of the sifting gas 1n the housing volute.

Further forms of the i1nvention are the subject-matter of the

subordinate claims.

The rotor blades of static-dynamic sifters are normally

oriented radially.

r—
e

A further 1ncrease 1n the sifter efficiency of the dynamic

sifting stage can be achieved by also inclining the rotor
blades by from 10 to 50° to the radial direction. The sifter
efficiency of the dynamic sifting stage can thereby be

improved by 10% or more.

According to a preferred form, guide plates for optimising
the tangential flow agalnst the rotor are provided in the
region between the static and the dynamic sifter, 1t being
possible for at least one of the guide plates to be arranged

in such a manner as to be adjustable.

ﬁ

During the operation of the apparatus for sifting, it has

Il

also been found to be especially advantageous 1f the

F

clrcumferential speed of the rotor is markedly increased

compared wilith conventional operation, a circumferential
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speed 1n the range of from 15 to 35 m/s, preferably in the

range of from 20 to 30 m/s, being regarded as especially

advantageous.

The above-described apparatus for sifting 1s especially

sultable 1n a grinding installation having a mill. If, 1in

addition, the mill 1s formed by a material bed roller mill,

the static sifter can be used at least 1n part to break up,

or deagglomerate, the scabs coming from the material bed

roller mill.

g

Further advantages and forms of the i1nvention will Dbe

explained i1n more detaill hereinafter by means of the

description and the drawings.

In the drawings

Figure 1 1s a dliagrammatic sectioned view of the apparatus

according to the invention for sifting feedstock,

Figure 2 1s a detailed view i1n the region of the rotor, and

Figure 3 1s a flow diagram of a grinding installation

having an apparatus according to the invention for

sifting feedstock.

The apparatus 100 shown in Figure 1 for sifting feedstock 1
basically comprises a static sifter 2 having an aeration

base 4 which 1s oriented at an angle to the vertical and

through which sifting gas 3 flows, and a dynamic sifter 5
which 1s arranged downstream and which comprises at least

one rotor 6 having a horizontal rotor axis 7.
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The static sifter 2 and the dynamic sifter 5 are arranged 1in

a housing 8 which has an i1inlet opening 9 for feeding the

feedstock 1 onto the aeration base 4, and an outlet opening
10 for the coarse material. Furthermore, an outlet opening
11 is provided for the sifting gas charged with fine

material.

The region of the housing 1 surrounding the dynamic sifter 5

is in the form of a housing volute, so that substantially

tangential flow against the rotor results (see arrows 12,

13). Therefore, 1n the embodiment shown, the sifting gas

charged with fine material flows substantially clockwise

into the housing volute.

The direction of rotation 14 of the rotor 6 1s counter to

the direction of flow (arrows 12, 13) of the sifting gas
into the housing volute, that 1s to say, 1n the view

according to Figure 1, the rotor rotates anticlockwise.

It can be seen from the detailed view according to Figure 2

that the rotor 6 has rotor blades which are so set that they

are at an angle o of from 10 to 50°, preferably from 25 to

35°, relative to the radial direction 16, with the rotor

blades 15 being offset at their outer circumference relative

to the radial orientation 1n the direction of rotation 14 of

the rotor.

During the sifting operation, large portions of the rotor 6

are subjected to tangentilial i1ncident flow and, as a result

of the direction of rotation of the rotor, a centrifugal

field rotating 1n the opposite direction builds up. It

therefore becomes necessary for the sifting air (arrow 13)

and the particles la contained therein to perform a sharp

turn-around from the clockwise direction into the opposite
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direction. As a result, a significantly improved sifting

outcome becomes apparent. The coarse material of the

dynamic stage consegquently contains markedly fewer fines, as
a result of which the throughput can be substantially
improved. The coarse material entrained with the sifting
air passes around the rotor and 1s drawn off via a duct 17

to the outlet opening 10. Optionally, a medium-grain

n

fraction could instead be drawn off separately.

In order to optimise the tangential flow agalnst the rotor
6, guide plates 18 can be provided 1n the region between the
static and the dynamic sifter 2, 5 and are preferably
arranged to be adjustable. The guide plates are so oriented

P

that the majority of the sifting air volume flow streams

into the housing volute 1n the clockwise direction. Only a

minor portion 1s drawn 1n anticlockwilise.

The sifting efficiency can be further substantially

increased i1f the rotor 6 rotates substantially faster than
in the case of the conventional clockwise direction of
rotation, which produces turbulence. The power consumption

of the rotor conseqguently increases accordingly. The higher

product fineness which normally results from the higher

speed of rotation 1s avoided by the set of the rotor blades.

In the tests on which the invention 1s based, operation of

the rotor 6 at a circumferential speed i1n the range of from

15 to 35 m/s, preferably in the range of from 20 to 30 m/s,

has proved to be especially advantageous.

The above-described apparatus 100 for sifting 1s suitable
for use in a grinding installation together with a mill,

egspecially a material bed roller mill 200. As can be seen

from Figure 3, the coarse material passes from the apparatus

100 via the outlet opening 10, optionally together with
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fresh material 19, into the material bed roller mill 200.

The comminuted material is guided by sultable conveylng

means, for example a bucket conveyor, to the inlet opening 9

of the apparatus 100 for sifting the feedstock. The fine

5 material is drawn off by way of the outlet opening 11 and

conveyed to a separator 100 for separating the sifting air

from the fine material.

With the above-described apparatus 100 for sifting

10 feedstock, the sifter efficiency of the dynamic sifting

stage can be increased by 10% or more compared with
10

I1]

conventional sifters, as described, for example, 1n D:

2005 045 591. The throughput and the electrical energy

requirement of a grinding installation having a material bed

15 roller mill can consequently also be substantially improved.
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8
Patent Claims
1. An apparatus for sifting feedstock, comprising:
a. a static sifter having an aeration base which 1is

orlented at an angle to the wvertical and through which

sifting gas flows,

b. an 1nlet opening for feeding the feedstock onto the

aeration base,

C . an outlet opening for the coarse material,

d. a dynamic sifter which 1s arranged downstream and which
comprises at least one rotor having rotor blades and a

horizontal rotor axis,

e . at least one outlet opening for the sifting gas charged

with fine material,

f. and also a housing 1in which the static and the dynamic
sifter are arranged, the region of the housing surrounding
the dynamic sifter being in the form of a housing volute so
that a substantially tangential flow of sifting gas against

the rotor results,

wherein the rotor blades are set at an angle (a) of from 10
to 50° relative to a radilial direction of the rotor, the
rotor blades being offset at their outer circumference

relative to a radial orientation in the direction of

rotation of the rotor, and the direction of rotation of the

rotor 1s counter to the direction of flow of the sifting gas

1in the housing volute.
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2. The apparatus according to claim 1, wherein guide

plates for optimising the tangential flow against the rotor

are provided 1n the reglon between the static and the

dynamic sifter.

3. The apparatus according to claim 1, wherein at least

one gulde plate 1s arranged 1in such a manner as to be

adjustable.

i A method for sifting feedstock with an apparatus for

sifting according to claim 1, comprising:

operating the rotor in a direction of rotation which 1is

gi— F
g

counter to the direction of flow of the sifting gas in the

housing volute.

5. The method according to claim 4, wherein the rotor 1is

B

operated at a circumferential speed 1n the range of from 15

to 35 m/s.

6 . A grinding installation having a mill and an apparatus

for sifting according to claim 1.

7. The grinding installation according to claim 6, wherein

the mill 1s formed by a material bed roller mill.
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