L
24 2 %
2018 4
doi:10.13732/j.issn.1008-5548.2018.02.011

- Fluent

710 r/min 68 L/min

20% o

0.66 m*h

TD455*.5 A
1008-5548 2018 02-0065-08

Analysis of influence of operation
parameters of centrifugal concentrator on
dressing effect

ZONG Lu, CAI Gaipin, LIU Zhigang, XU Qin
(School of Mechanical and Electrical Engineering, Jiangxi

University of Science and Technology, Ganzhou 341000, China)

Abstract: In order to study the influence of the operating
parameters of the centrifugal concentrator on the beneficiation
effect, the dynamic analysis of mineral particles in different
regions in the process of centrifugal separation was researched.
The main factors affecting the settlement of mineral particles were
the rotational speed of the conical cone, the flow rate of the
reverse water, the flow rate and the concentration of the ore. The
centrifugal dressing process was numerically simulated by Fluent,
and the influence of operation parameters of centrifugal

concentrator on the mass deposition rate was analyzed. The
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reliability of simulation results and the accuracy of the best
operation parameters were further verified by experiments. The
results show that the mass deposition rate increases first and then
decreases with the increase of the rotating speed of the conical
cone, the flow rate of the reverse water, the flow rate and
the concentration of the ore supply. When the rotating speed is
710 r/min, the flow rate is 68 L/min, the flow rate is 0.66 m’h
and the concentration is 20%, the beneficiation effect is the best.

Keywords: centrifugal separator; kinetic analysis; numerical

simulation; mass deposition rate
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Fig. 1 Simulation model of centrifugal concentrator
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Fig. 3 Analysis of force of mineral particles

Fig. 2 Sketch map of pulp movement zoning 1
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Fig. 7 Relationship between mass deposition rate and

change of ore concentration
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Tab. 2 Experimental scheme and response value of centrifugal ore dressing

A B C D R1 R2
/ remin”' / Lemin™ / m*-h” 1% 1%

1 710 70 0.42 20 6.43 85.22
2 820 60 0.54 15 4.00 80.39
3 710 70 0.66 20 6.84 88.79
4 600 60 0.78 25 3.59 79.9
5 710 70 0.66 10 6.30 83.44
6 930 70 0.66 20 5.49 85.39
7 820 60 0.78 25 4.07 87.4
27 820 80 0.78 15 6.83 86.64
28 710 70 0.66 20 6.89 86.73
29 820 80 0.54 15 5.53 85.38
30 710 70 0.66 20 6.53 86.38
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Fig. 8 Response surface map and contour map of concentration ratio of reverse
flushing flow and separation cone speed
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Fig. 9 Response surface map and contour map of recoverable rate of reverse flushing flow and conical rotating speed
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Tab. 3 Comparison between experimental analysis and

simulation results

A 771.84 710 8%
B 71.22 68 4.5%
0.65 0.66 1.5%

D 22.48 20 11%

o 10%
11%

o Fluent

1 STLB20

Fluent

710 r/min 68 L/min
0.66 m*h 20%
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