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Influence of vortex finder configurations on separation of fine particles
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Abstract: The separation efficiencies were compared under different vortex finder lengths, thickness and flow
rates in a small hydrocyclone with the diameter of 50 mm, and the optimal insertion depth, wall thickness of the
vortex finder and flow rate were obtained by using the method of orthogonal design. In addition, the influence of
vortex finders with tube-in-tube structure in the hydrocyclone on the separation efficiency was investigated.
Finally, the relationship between the split ratio and separation efficiency was analyzed on the basis of the optimal
structure for the vortex finder. The experimental results show that the cylindrical part of the hydrocyclone plays an
important preliminary separation role. For the separation of fine particles, a thin vortex finder which is extended to
the junction between the cylindrical and the conical parts is beneficial to the separation efficiency. The results
show that the optimum proportion of the vortex finder insertion depth to the hydrocyclone diameter in the small
hydrocyclone is bigger than those in the big ones, and it is indicated that there is a remarkable difference of

separation between them.
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Fig.1 Sketch of hydrocyclone(unit: mm)
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Fig.2 Sketch of vortex finder with tube-in-tube structure(unit: mm)
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Table 1 Serial numbers defined for different
vortex finders

Tubular vortex finders Vortex finders with tube-in-tube structure

J/mm J/mm
I/mm
5 2 2
24 Ay A,
28 B, By E (low=46 mm, [;;=60  F (/o, =60 mm,
46 C, C, mm) ;=28 mm)
70 D1 D2

®2 RERESS

Table 2 Particle size distribution in feed

Size interval/um Fraction/% Accumulation/%

1.927—2.591 0.19 0.19
2.591—3.483 1.52 1.71
3.483—4.682 1.10 2.81
4.682—6.294 3.03 5.84
6.294—8.461 9.96 15.80
8.461—11.37 18.48 34.28
11.37—15.29 26.51 60.79
15.29—20.55 27.86 88.65
20.55—27.63 10.99 99.64
27.63—32.04 0.36 100.00
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Fig.3 Schematic diagram of experimental setup
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Table 3 Record of orthogonal tests

Test number Factor Index
I/mm S/mm O/m® « ! 7%  AP/kPa
1 24 2 1.17 77.51 20
2 24 5 1.56 83.87 50
3 24 2 1.94 91.46 80
4 24 5 2.33 90.63 120
5 24 2 2.72 9570 170
6 28 2 1.56 89.01 50
7 28 5 1.94 90.50 80
8 28 2 2.33 9521 120
9 28 5 2.72 94.64 170
10 28 2 1.17 79.22 20
11 46 2 1.94 93.08 90
12 46 5 2.33 94.14 120
13 46 2 2.72 96.10 180
14 46 5 1.17 77.52 20
15 46 2 1.56 89.65 50
16 70 2 2.33 9638 120
17 70 5 2.72 9632 170
18 70 2 1.17 79.44 20
19 70 5 1.56 88.52 50
20 70 2 1.94 94.83 90
21 24 2 2.72 9570 170
22 28 5 1.17 78.32 20
23 46 2 1.56 89.65 50
24 70 5 1.94 92.84 90
25 24 2 2.33 94.61 120

R4 EXTIHIHE
Table 4 Computation of orthogonal tests

Factor

Index I/mm d/mm O/m’ + h!
W% APKPa /%  APKkPa  n5/%  AP/kPa
Ky 439.2  440.0 451.7 450.0 392.0 100.0
Ky 448.6  440.0 4432 440.0 440.7 250.0
Ks; 450.5 460.0 451.9 450.0 462.7 430.0
Ky 455.5 450.0 4442 450.0 471.0 600.0
Ks; 451.1 450.0 454.0 450.0 478.5 860.0
R; 5.8 11.2 39 32 194.4 14139.2
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Fig.4 Influence of inlet flow rates on separation efficiency
with different insertion depths and thickness
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Fig.5 Influence of inlet flow rates on separation efficiency

with different structures
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