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Effect of Solid-phase Density on Suspension Homogeneity of
Solid-Liquid Two-phase Flow in Flotation Machine
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(Faculty of Resource and Environmental Engineering,Jiangxi University of Science and Technology,

Ganzhou 341000, China)

Abstract: By means of computational fluid dynamics (CFD), the solid-liquid two phase flow regularity in
WEMCO f{lotation machine was studied by Euler-Euler model. The influence of turbulence model, solid-phase density
and impeller speeds on solid-liquid flow field characteristics, solid homogeneity and power consumption were
discussed. Results show that the Shear Stress Transport (SST) turbulence model can better predict the solid-liquid
flow field flow and solid dispersion, and the fluid under the action of the impeller forms a central axisymmetrical
structure of the upper and lower circulatory flows. With the increase of impeller speed, the dispersion of solid
suspension increases obviously, and the power consumption increases exponentially. With the increase of solid
density, the uniformity of solid suspension changes linearly with the rotating speed of the impeller.
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Table 1 Solid density distribution table

Serial number ~ Mineral ~ Density/ (kg * m~?) Volume fraction/ %
1 Quartz 2 650 10
2 Fluorite 3 180 10
3 Copper pyrites 4 400 10
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Fig. 2 The center longitudinal section of flotation machine

2 %R L5t

2.1 imimfEEEE

TE H A [ -0 9 A A 40 e S S i i 5 AR
A k-e.k-w.BSL.Shear Stress Transport (SST)ZE 4
o A Y o e it UL S AR Ay SR o i AR B
R L 28 ik S 2 T S B HLEA AR 4 i T R
koo Jift YA LI 28 we-e it YL B AU 2RSS 15 B Y L R
RYEE WX S s B i 2 i S e A A T
TEITRE DX REALL L B 1Y) e sy 2 Xof 320 B A0 0 85 ) )2 1Y
B AU B A B R e TR i 4
SRAR . T A5 R (RSMD J2: BF 58 5 i 2 4t B
B IE R L SR R v L AR (RSMD 7 2K 11
R, B T W P L% LA AN U 3h ) B 45
S% A RSM Jif 3t 85 8 J2& AN W] A7 (19 H: o
BSL i it B 84 558 2 75 v 0 ) 45 B A i) — Ffr . Shear
Stress Transport (SST) i B BIZER T ke fERE Y
TR o 71T BE X153 09 00 525 [] I ] A phe 7 45
i DX i I 1) A

A RE G H i AR AL, X ke k-w. Shear Stress
Transport (SST) & 3 Fh# Fil ffd 0 45 B A7 440 5
Mro. B384 53 5 8 A AR Y =0 m g\
AR T (3] A T R T A RR O B A s 1B T
3 FIIEL 4 R, =i A B R b 4l R A T A )
FCAS ST VEAR AR B, IaE 1A 28 I 4 8 A% 7 AR B U BN A
P15 V) iz A0 o AR T R U0 A L &
E I A ] L ) BE TR, A 7 AR i B e R s Bl 7R
Wt 6 f7 2l F0 A M VR TR S8 B R A 3 B
AR B T8 U ELUR 7 52 b Bl X AR S5 0 L AR R T T
DX 3 A 8 A i K [ AR 2 B2 0 A AE O 26 IXRTIR
HRXGIER W by WM FEEILEE oA
[P AF 0 AR R B = it A A8 & B SSTT i Y B Y
INNETRY N QI R M R O 1 2 S N
TR M AE I & R & H S LR kg 8
M3, [E A A Shear Stress Transport ZE6& T ke
TR 1 M o 16T BE X B B IL A 45 5
MENTER"® fil RZEHAK™ 1% #ff 57 45 H, A& 15 ¢
Jo 22t 5 ¥ % A Shear Stress Transport (SST) i
AT,



%93

SR N S5 - [ A B2 X T S AL DAY - T 7 O i 3 AT R R R TR 91

Velocity
2.5

2.0
1.5

(a)x—e

3 AEmRRETEREEXER (a)ks
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Fig. 4 Contour plots of solid concentration for different turbulence model (a)x-¢

2.2 MBEEXNARBIFSEMY TN
R 3 M - B TR ] AR B TR 20 O A R L AR
X 6 AN [ A T M A PN 3 AT R AL
et BES B 6 il o AR AR R E T Y=0 m 4
TR A7 % [A] 4 o B2 O i B R AR - B P . el P T
S FEAR R T P M-S BEFE-59 U] 3 e G Ty i
RS REAN L 1L 5 R IE B LR P A 3R A
PRAE 2R LI 3l A A IR B B B L 0 A Rk [ A
DUBLATAE P BN SE X AN F) T [ 1A 8 72 70 1 HL [ A

it AT
603(_\\ N lasee

b)k-o ()SST

(b)kew (c¢)SST

(c¢) SST

(c)SST
(b)kew (c)SST

Gy BLHEAE G HR DIt 11 A2k 3t o T 3 o e B B 4
FE%%E 3 N>273 r/min BRI N IF 06 I8 5 R A4
RAE FA Ui 37 25 8] i 2 %) 483 o s 42 v O A 3 T
Wi O, R [T I 3 AR TR A DX 0 8 X, IR 7
FABOVE b J7 T AR [ A s /b 33 K 38 o [ A4 B T )
PR [ A 5 A T 4 il R Y RE 2 . e N>
365 r/min B, - JE P30 25 W Y BE S A /N AT
3 88 DU A I Bl B R A R T U TR A TE A B IX
HEDTE.

Velocity

2.5

S |l
Sl |11

()91 r/min

(b)273 r/min

(¢)300 r/min

(d)365 r/min (e)400 r/min (£456 r/min

Bs5s FARMEZRETEHREEXEER
Fig. 5 Velocity vectors of solid for different impeller speed



92 4B T/’

%10 %

Volume Fraction =

@«

1.33e-001
1.20e-001
-1.33e-001
-9.33e-002
-8.00e-002
6.67e-002
5.33e-002
4.00e-002
2.67e-002
1.33e-002

0.00e+000

()91 r/min (b)273 r/min

; L
.
F \
i ) d
/
S

(¢)300 r/min

»

7 s

400 r/min

)

(d)365 r/min (e (H)456 r/min

H6 REMGLEETEERELSHEEE

Fig. 6 Contour plots of solid concentration for different impeller speed
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