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Influence of Ring Width of Annular Flat Bottom of Conical Section on
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XU Hanbing', XIAO Zhanhang', HUANG Lilong”, CUI Rui’
(1.Changsha Research Institute of Mining and Metallurgy Co., Lid., Changsha 410012, Hunan, China; 2. Minmetals
Nonferrous Metals Co., Lid., Beijing 100044, China; 3. School of Resources and Environmental Engineering, Wuhan
University of Science and Technology, Wuhan 430081, Hubei, China)

Abstract; To address the problem of discharged overflow carrying coarse particles during classification of
high-concentrated and coarse-grained ores with a large-scale hydrocyclone (@838 mm) , it was proposed that the cone
section of a hydrocyclone was truncated and an annular flat bottom was constructed. Using computational fluid dynamics
(CFD), a systematic study was conducted on the influence of different ring width of that annular flat bottom on the
hydrocyclone separation performance. The results show that when the ring width increases from 0 to 50.28 mm, the yield
of extremely coarse particles within the size fraction (+212 wm) in the hydrocyclone overflow decreases from 49.97% to
28.08%, and the yield of particles within the size fraction (10-212 pwm) increases from 40.64% to 57.80%. A
scaled-down hydrocyclone model ( @100 mm) was fabricated based on the similarity principle, and laboratory tests were
carried out with it. It is found that in variation of the separation performance of the @100 mm hydrocyclone with the ring
width of annular flat bottom is highly consistent with the simulation results of the @838 mm hydrocyclone. This has
verified that the classification of high-concentrated and coarse-grained ore, a hydrocyclone with its conical section
structured with an annular flat bottom can effectively prevent overflow of coarse particles and increase the percentage of
particles within the effective size fractions.
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Table 1  Design parameters of @838 mm hydrocyclone

TR AR EE H/mm HEBGRSRE h/mm HEREPIRTERE o HERETIRTERE/mm

3043.55 1692.59 0 0

2971.53 1620.57 0.015D 12.57
2899.50 1548.54 0.030D 25.14
2 827.48 1 476.52 0.045D 37.71
27755.45 1404.49 0.060D 50.28
2683.43 1332.47 0.075D 62.87
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Fig.1 Structure diagram of @838 mm hydrocyclone
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Table 2 Particle size distribution of feed material

in @838 mm hydrocyclone

Ride/um  EIPRIE/um FEER/% R FTER % KBS %
+1700 3350 17.75 100.00 6.011
~1700+850 1180 12.34 82.25 4.179
—850+425 600 20.20 69.91 6.840
-425+212 300 16.55 49.71 5.604
-212+106 150 9.55 33.16 3.234
-106+53 75 6.24 23.61 2.113
-53+10 23 11.24 17.37 3.806
-10 5 6.13 6.13 2.076
&1t 100.00 33.863
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Fig.2 Reliability verification of @838 mm hydrocyclone by simulation
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Table 3  Effect of ring widths of annular flat bottom on

separation performance indicators of cyclones

BRI o — T TR it %
ViR W UL W

0 74.70 49.32 51.86 48.14 34.89
0.015D 71.30 45.04 66.72 33.28 48.93
0.030D 70.78 44.17 69.38 30.62 51.66
0.045D 69.97 42.76 73.17 26.83 55.68
0.060D 68.07 39.21 81.25 18.75 65.10
0.075D 69.50 42.02 75.04 24.96 57.80
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Fig.3 Effect of ring widths of annular flat bottom on

particle size distribution of products after classification
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Table 4 Effect of ring widths of annular flat bottom on

particle size composition of products after classification

b RLYL A/ %o
o RTREE e o ——
N Ha )R 2R &I e AR 2
0 14.26 3.08 82.66
0.015D 17.07 3.67 79.26
- 0.030D 17.51 3.77 78.72
- 0.045D 18.20 3.92 77.88
0.060D 19.91 4.28 75.81
0.075D 18.63 4.01 77.36
0 40.64 9.39 49.97
0.015D 47.36 11.13 41.51
R 0.030D 48.81 11.52 39.67
o 0.045D 51.27 12.21 36.52
0.060D 57.80 14.12 28.08
0.075D 52.55 12.57 34.88
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Fig.4 Effect of ring widths of annular flat bottom on
yield of underflow from @ 838 mm hydrocyclone
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Table 5 Effect of ring width of annular flat bottom on

separation performance indices of @838 mm hydrocyclone

HRVIRIIE o SFERL dsp/pm TEMTESRE M ARoEREE 1
0 817 4.281 0.888
0.015D 514 2.862 0.523
0.030D 471 2.840 0.523
0.045D 418 2.895 0.537
0.060D 316 2.651 0.486
0.075D 394 2.902 0.541
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Table 6 Conversion results of feed particle size
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Table 7 Particle size distribution of feed for

@100 mm hydrocyclone

RiAZ/ wm EERLEE/wm RTER % RTTER/ %
+150 200 5.57 100.00
-150+106 125 25.51 94.43
-106+53 75 18.33 68.92
-53+10 23 4.80 50.59
-10 5 45.79 45.79
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Table 8 Separation performance index of @100 mm hydrocyclones

@838 mm @100 mm PR i Bl
+1700 +129 17.75 100.00 T RIEE @ ‘ZZUE/%% F?%/%W
-1700+850 -129+64 12.34 82.25 ViR b/ TRy Y6 Y
—850+425 —64+32 20.20 69.91 0 68.53 18.69 7.48 92.52
—425+212 -32+16 16.55 49.71 0.015D 67.18 17.89 8.08 91.92
-212+106 -16+8 9.55 33.16 0.030D 64.25 17.40 9.60 90.40
-106+53 -8+4 6.24 23.61 0.045D 68.22 19.60 7.78 92.22
-53+10 -4+0.76 11.24 17.37 0.060D 69.11 19.32 6.49 93.51
-10 -0.76 6.13 6.13 0.075D 69.91 19.41 6.16 93.84

T M b A A JBURRL BE 43 A, SR ] Rosin-

Rammler 232 TR BERLG
R(x) = IOOGXp(— xj (8)
X

Ao BURDRLEE | om s o A RRAEFIURRL BE  pom s n R
I AAEE R (o) AR KT o IEURLIE 23177, %,

WA D838 mm HE L 25 AL RE /A Ed , 15
F| D100 mm JE i a2 BHBURL R 3 AR U5 X0h -

HERR TR TEREXT @100 mm Jié it % 7 di o BLBE 43 A
R ANIE 5 B 7w, DURD 73 B ORI 2 an 81 6 s
MIE5~6 FTLLE H, @100 mm FE R 4 TR FIES 5 1L
JEE 3 A KRt HE FE V- i B B 8 K S AR s AR L, Db
IrE RS IR, 5 D838 mm R el 4h
A AR — 0, T L3 B A G i JBE RE R 1 e I i
M BERCR A RO S B IS . 38, S = 4
gt — AP T AU E A4 T SE 4, 3 ) HE R



88 R

T

o 46 %

i

JEG 8 HE Y 45 14 2 000 Tt 4 ) 70 B 1R R A T 2
Wi, SR 7K 3T s B AL BT A S s B AR T — 58

ERPLERAN S/
100 [
—=— a=0
—e— a=0.015D
S 80 |—— a=0.030D
~ —v— a=0.045D
& —+— 4=0.060D
A 60r | 400750
=
Bk
& 40
2
=
20 F
0 1
1 10 100 1000
R/ pm
100 F
90
S 0
~ 80}
¥
& 70 |
i —=— a=0
hic4 60 - —e— a=0.015D
e —a— 4=0.030D
@ S0f —— 4=0.045D
—e— a=0.060D
40 - —— =0.075D
30 1 1
1 10 100 1000
Hifz/pm
Es5 $#EFREEI D100 mm K S RHLE 5 R 220

Fig.5 Effect of flat bottom width on particle size distribution

of classification products from @100 mm hydrocyclone
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Fig.6  Underflow separation efficiency curve of @100 mm

hydrocyclones
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