= UK Patent Application s GB w2 176 134 A

(43) Application published 17 Dec 1986

{21) Application No 8513968

(22) Date of filing 3 Jun 1985

{71) Applicant
F. L. Smidth & Co. A/S {Denmark),
77 Vigerslev Alle, DK-2500 Valby, Copenhagen, Denmark

(72) Inventor
Jan Folsherg

(74) Agent and/or Address for SeNice
Gill, Jennings & Every, 53/64 Chancery Lane,
London WC2A 1HN

(51} INTCL*
B07B 7/083

(52) Domestic classification (Edition H):
B2P 10D
B2H 21C
U1S 1382 B2H B2P

(56) Documents cited
None

(58) Field of search
B2P
B2H
Selected US specifications from IPC sub-classes B04B
B07B

(54) Separator for sorting particulate
material

(57) A separator for sorting particulate
material has a rotor (1) with vanes (3);
static, separately adjustable guide vane
sets (18,19) mounted one above the
other; a casing (14) defining an inlet
duct for material suspended in a
conveying gas; an outlet (7) fora
suspended fine fraction; and a hopper
(12) for collecting a coarse fraction.

44

Y PELA/L AP



1/1

2176134

2
7
' 4}y :
#t 5 70
7% e A 75
e ) 4
\— / 6 & 8
78 EFY| -
-3 3+ 4
20 - \
0 i 3 9 \
79 7 z/\
N / NI =
: ' 77
AN .
76 ,
g \
- \
72



GB2176134 A 1

10

15

20

25

30

35

40

45

50

b5

60

65

SPECIFICATION
Separator for sorting particulate material

The invention relates to a separator for sorting
particulate material into a fine fraction and a coarse
fraction, the separator comprising a rotor with a
substantially vertical axis and vanes, an adjustable
guide vane system surrounding the rotor and a
housing encasing the guide vane system and the
rotor and having one or more inlet ducts for the
supply of a conveying gas and unsorted material, an
outlet duct from at least one end of the separator for
discharging the separated fine material fraction
suspended in the conveying gas and an outlet duct
beneath the rotor and the guide vane system for
discharging the separated coarse material fraction
for further treatment. Such a separator is hereinafter
referred to as of the kind described.

In such a separator the material to be sorted in the
separator may either be introduced into the separ-
ator separately from the conveying gas into which it
is then suspended just inside the guide vane system,
or be presuspended in the conveying gas outside the
separator so as to be fed together with the gas
through the guide vane system.

In both cases the material/gas suspension is
passed into the rotating rotor vanes where, as a
resulf of the centrifugal force acting upon the
material, the coarser material fraction is flung out-
wards towards the guide vane system.

The centrifugal force may be increased by adjust-
ing the guide vanes so that they form a smaller angle
to the tangential direction of the rotor.

The coarser particles in the suspension flung
outwards towards the guide vane system will fall
down along the inside of the guide vane system to
the bottom of the separator to be discharged
therefrom, while the finer particles remaining sus-
pended in the gas stream are conveyed through the
rotor and out through the outlet duct from the
separator and subsequently from the conveying gas
e.g. by a precipitator arrangement.

The separated fine fraction consists of nearly all
particles below a certain first, smaller grain size,
while the coarse fraction consists of nearly all
particles above a certain second, larger grain size.
Additionally, in both fractions there will be distribu-
tion of an intermediate fraction comprising grain size
between the first and second grain sizes.

The distribution of particles of intermediate size is
a measure of the inability of a separator of the kind
described to provide desired precise grain size
cut-off point (“cut size”’), such that all particles below
a certain size pass through the rotor and all particles
above that size are flung towards the guide vane
system.

The difference in size between the first and second
grain sizes indicates the separation sharpness of the
separator in question, and this separation sharpness
as well as the cut size of the separator, are character-
istics of the design of such a separator.

Control both of the cut-size and the separation
sharpness of a separator are desired in such cases
where a certain grain size distribution in the finished
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product (the fine fraction) must be obtained, e.g.
when grinding cement, where a quite definite grain
size distribution is a precondition to the strength
properties and workability of the concrete to be
produced from the cement.

The cut-size may be controlled by adjusting partly
the rotation speed of the rotor and partly the
inclination of the guide vanes, whiie the control of
the grain size distribution in the finished product
from a separator plant has hitherto required the use
of two or more separators working in parallel or in
series and being preset for different cut sizes.

It.is the object of the invention to improve the
cut-size and separation sharpness control capabili-
ties of a separator of the kind described.

According to the invention, this is achieved by
providing the guide vane system as two or more
guide vane sets mounted one above the another,
and the different guide vane sets are separately
adjustable.

With this construction it is possible, using the
single rotor but with different adjustments of the
guide vane sets, to control separation of the fine
material fraction according to a desired grain size
distribution which as mentioned is determined by a
desired cut-size and separation sharpness. These
characteristics are controlled by combination of the
different cut-sizes and separation sharpness
obtained by appropriate different adjustments of the
guide vane sets. This combined but very simple
separator is in principle working in the same manner
as a plurality of separators in paraliel.

Adjustment of the individual guide vane sets is
preferably obtained by guide vanes belonging to one
and the same guide vane set having means for joint
adjustment of the vanes.

In a preferred separator construction, suited for
instance for building-in at the top of a vertical roller
mili, the guide vane sets are axially offset relatively
to one another and at the same radial distance from
the rotor axis.

The invention will now be explained in more detail
by way of an example of a separator according to the
invention and with reference to the drawing which
diagrammatically shows an axial section of the
separator.

The separator has a rotor 1 which is rotatable
about a vertical axis and driven by a motor (not
shown), via a shaft 2. The rotor 1 has vanes 3
fastened partly to an annular bottom plate 4, and
partly to an annular top plate 5. In the top plate 5
there is a central opening 6 leading to an outlet duct
7. Along the circumference of the rotor 1 are
mounted two sets 18 and 19 of adjustable guide
vanes 8 and 9.

Below the rotor 1 and the guide vanes 8,9 s
mounted a hopper 12 having an outlet 13. The
separator is encased by a housing 14 which may
form the top part of the mill housing for a vertical
roller mill.

The guide vanes 8 are provided with shafts 10
pivotally mounted at the top of the housing 14 and in
a stationary ring 20 between the two vane sets 18
and 19, and the guide vanes 9 are provided with
shafts 11 pivotally mounted at the top of the hopper
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12 and in the ring 20

Each set 18 or 19 of the guide vanes 8 or 9 are
adjusted simultaneously butindependently by arms
15 or 16 mounted at the one end of the shafts 10 or
11 and rotated via an adjustable ring 17 or 21. '

The separator operates in the following way:
Material to be sorted in the separator is supplied
suspended in conveying gas upwards within the
housing 14 to the rotor area as indicated by arrows
and flows in between the vanes 8 and 9 in the two
guide vane sets 18 and 19, whereby the suspension
is deflected by the inclination of the guide vanes into
the direction of rotation of the rotor within the rotor
chamber inside the guide vanes. Both the guide vane
system and the rotor thus provide for a rotation of

" the suspension, and owing to the centrifugal force’
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created by this rotation a first separation takes place
already at the inner side of the guide vane system.
The coarser particles of the suspension will, just
inside the guide vane system, be flung outwards
again towards the guide vanes 8 and 9to be stopped
by the vanes and fall down into the collecting hopper
12. The remaining part of the material suspension

“with the finer particles flows in between the rotor

vanes 3 where another separating of the particles
takes place; the now remaining coarser particles also

" being flung by the centrifugal force from the rotor

30

35

40

45

50

55

outwards towards the guide vane system to fall
down into the collecting hopper 12 from which the
coarser particles are discharged for further treat-
ment.

The separated finer. matenal fractron still sus-
pended in the conveying gas is carried together with

 the gas stream through the rotor and leaves the
separator through the outlet duct 7 at the top of the -

separator as a finished product.

CLAIMS

1. A separator for sorting particulate material
into a fine fraction and a coarse fraction, the
separator comprising a rotor with a substantially
vertical axis and vanes, an adjustable guide vane
system surrounding the rotor and a housing encas-
ing the guide vane system and the rotor and having.

- one or more inlet ducts for-the supply of conveying

gas and unsorted material, an outlet duct from at
least one end of the separator discharging the
separated fine material fraction suspended in the
conveying gas and an outlet duct beneath the rotor
and the guide vane system for discharging the
separated coarse material fraction for further treat-
ment, characterised in that the guide vane system
consists of two or more guide vane sets mounted on
above the other and in that the different guide vane

" _sets are separately adjustable.
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2. Aseparator according to claim 1, characte—
rised in that the guide vanes of each guide vane set

have means for setwise adjistment of the vanes.

- 3. Aseparator according to claim 1 or claim 2,
characterised in that the guide vane sets are axially

~ offset relatively to one another and at the same

- radial-distance from the rotor axis.

4. Aseparator, substantially as described with
reference to the accompanying drawings.
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