ABSTRACT

ROTASPIRAL FINE SCREEN CLASSIFIER

By R BUISMAN

Particle Separation Systems Technologies (Pty) LidPSS)

In general coal mines want to recover fine coal saréen as low as possible to
recover the 100 — 500 micron size fraction which sult in 5 — 10 % of additional
revenue earnings.

Fine screening methods invariably present challeibget capital, space or
operational issues.

Fine screening equipment such as Vibrating scrdearssep, Kroosh and Baleen type
screens all have inherent problems be it mecharsiza, price, maintenance,
throughput or inefficient cut points in the lowézesrange.

The Rotaspiral fine screen classifier is simpl@neenical, has a small foot print and
has overcome most of the problems associated imghstreening.

The Rotaspiral is a drum type screen which usesgtgrand a woven steel mesh to
separate oversize from undersize a built-in duhbkgischarge oversize to both sides
of the drum fast and efficiently.

In order to prevent mesh blinding and pegging #esliol:4 ratio crimped mesh is
used resulting in high open area required fordagsinage and removal of the oversize
and undersize. Screening in the 100 — 150 micxoge can be economical and
efficiently implemented.

The Rotaspiral is economical to operate and affdedand can be supplied in various
designs to accommodate requirements.

The paper presented will detail the design andrésstlts obtained screening fine coal
in the 100 — 200 micron size range.



Background

In 1997 PSS invented and patented the Pansep serpan type screen which
travelled around a sprocket system and acceptkoirg 0 be screened on the top run
and on the return run hence one mesh effectivegesed a slurry on both sides of
the mesh preventing pegging and blinding of thehmes large extent.

The Pansep Patented Fine Screen

B Feed Boxes

Mesh Screening Surface
Oversize Discharge Chute
Undersize Discharge Chute
Drive Sprocket

The technology was discontinued in 2001 due tafietence from % parties claiming
rights to the invention and due to mechanical gotd which required a lot of

investment.

However the technology provided a wealth of knowkeduch as mesh selection and
design, importance of mesh tension, mechanicahatdllurgical engineering

surrounding the screen.

Although the mechanical problems persisted, megitially the screen provided
excellent results and performance was better tkpaated:
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Graphs obtained from test work on the Pansep im@aand USA

Even though the development was discontinued plans afoot to revive the
technology through a new inventive engineered desig 5




Development of the Rotaspiral Fine Screen

In 2001 PSS continued with a simple design whick a@nomical and efficient
using the experience gained from the Pansep screen:

Use of slotted crimped mesh with high open area
A method of keeping the mesh under high tension
No mesh to metal frame contact

Design

The rotaspiral is a rotary drum screen which cassiEtwo main parts:

1. A Main Frame
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The Spiral

The spiral in the drum removes the oversize tceeiside of the screen into an
oversize chute fast and efficiently.

The double spiral discharging to both sides ensait@gh throughput.

Removal to
both sides
doubles
throughput
when O/S
exceeds
5-10%

oIS o/s

The Mesh

The mesh is tensioned onto the drum radially anmallsx
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For fine screening 80 — 200 micron a base belt syirtures of 10 x 15 mm which is
rubber coated to support fine meshes.

A slot in excess of a ratio 1:4 is required to mmizie blinding and pegging.

Example:

100 x 100 micron app.
80 x 80 micron wire
31 % open area

100 x 400 micron app.
100 x 110 micron wire
39 % open area

Standard
Steel Mesh

Standard
Woven Steel Mesh

Oversize can
peg between
the four sides
of the mesh

A slot ratio of 1:4
Not only prevents
blinding, thicker
wires makes

the screen more
stable and the

wires do not move.
Oversize solids only
peg between 2 sides
of the mesh.

High Open Area
Woven Steel Mesh

Both Wires Crimped

Whereas the cut point of the square mesh is aecat®5 — 96 micron for a given
slurry, the slotted mesh is less accurate at 10@83-micron but due to reduced chance
of blinding the slotted mesh is more efficient, hasigher throughput and the mesh is
more robust and lasts longer.

The Drive

The drive is a motor and gearbox which propel lsbthfts and drive four
“shouldered” wheels which rotate the spiral — simplo alignment required.

Feed

Feed is introduced in the centre of the screerheriihcline of the mesh. A simple
HDPE pipe with holes is used for the distributidrife slurry.

Screen Wash Water

Sprays are used to promote screening inside thspival and any fine coal adhering
to the mesh is uplifted and washed on the topantner oversize chute which
deposits the oversize in the last spiral.



The water supply is fitted with an inline strainerensure nozzles do not block.

Screen Maintenance

Maintenance is simple; mesh life in the 80 — 156rom range is four months. It
takes + 2- 4 hours to remove the old mesh andlimsteew mesh which is fitted with
tensioning brackets.

Wheel life is approximately 3 — 4 years and easgfdace by loosening a bicon
coupling.

Greasing of four bearings and checking the geaftwogil are the only other
requirements.

Screen Sizes:

The screens are made to customer requirements foltbwing sizes.
RS0.8-1.0 (800 mm diameter x 1000 mm long)

RS1.2-1.8 (1200 mm diameter x 1800 mm long)

RS1.6 —3.0 (1600 mm diameter x 3000 mm long)

The footprint is small, for the largest screen walgan handle 15 — 20 tph (600 — 800
m3/h) fine coal @ 80 — 150 micron.

No vibration, silent and 0.75 kW power consumption.

Screen Efficiency

The rotaspiral has similar efficiencies to the Rgnscreens provided the oversize
fraction “hindered” screening. The Pansep screetetflow has minimal oversize
and screening efficiency is only affected by unidersnaterial in the oversize.

1. PGM Circuit Cyclone Results Obtained
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2. PGM Circuit — Best Results Obtained

Pansep Screen Partition Curve - Best results
100 -
o 80 90.09 % Efficiency
‘% 10.4 t/h/m2
g
O 60
e < Raw data
©
3 40
LL
o\o b4
20
0 O———— .
10 100 1000
Mean Particle Size (um)

There are four rotaspiral screens at Evraz in Russi unfortunately the performance
is unknown.

Many rotaspirals have been installed on wood chibteash installations and found to
have a reliable performance.

The finest screen RS1.6 — 3.0 is installed on Cihuonscreening 20 tph at
100 micron whereby 50 % reports to the oversize.

At the time of publication a full scale RS1.6 — B@nder construction for Enprotec
but not yet installed and screening efficiency ietre not available yet.

Conclusion

Rotaspiral screens and Pansep screens use therssmhend performance is very
similar.

The rotaspiral is small compact, affordable ang @mple to operate. The rotaspiral
is ideal for fine coal scavenging and can handigelaolumes up to 600 — 800 m?3 per
screen. The screen does not require a heavy faandmd requires minimal
maintenance when compared to other fine screerttgiblogies.



