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Effects of Stirring Intensity on the Flow Field Characteristics for
Liquid-Solid Two Phases in Flotation Machine

WANG Xue-tao, WEI De-zhou, GAO Shu-ling, CUI Bao-yu
(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
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Abstract; The internal flow field characteristics of KYF flotation machine of 20 L for liquid-solid
two phases were numerically simulated using standard k-& turbulence model and particle model.
The study results show that the flow field in the flotation machine distributes into two cycles up
and down, the flow velocity of the mixing and rising zones is higher than that of separating zone.
The velocity of mineral particles in mixing and rising zones is inversely proportional to particle
size, while the velocity in the separating zone is proportional to particle size. The higher pressure
distribution zone is located at the windward of the stator or impeller respectively. Besides, the
absolute pressure is proportional to the stirring intensity. The volume fraction of particles is
proportional to the particles size in mixing and rising zones and it decreases with the increasing of
stirring intensity, which is contrary to the separating zone. Therefore, the rotational impeller
speed of 600 r/min is more advantageous to improve the working performance of the flotation
machine.
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Table 1  Geometric parameters of flotation machine
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Fig. 1 Geometric model of KYF flotation machine

T FASI R PRV k — & FRY 2R R 1 R
it D i o 5 R AT 2 WK S R R 3 5 1 Y i S A
FEMCFR  WPRIE AL N & 2% 0 sl R Pk B A B 1Y
T R R FH S HUBUR AR TR 3 R B
Yy kL % Bl 4.0 x 10° kg/m’, B 1 B E N
0. 05 Pa-s, B 6 9y WUk BRTE. 1R & 0 9y ik
HBEEESY N 37 ,74,100, 125 pm, 45 55 B AR FR 73
BEER 1% . 25 3% S AH F S 5O AR BIE H 7,
# Schiller Naumann 9 ##Y . gl Fit8 5k FH
ZESHUIRR T WIRGE 1A AR i A
SRR RHUAR AR Z [ TR A T AR
FBr. BE AU SR FH bR v BE THT R TG T RS R A,
KA R H 55 B 22 43 SR At =X Bk 22 WA S50k 2
1074

2 APk EERR S o A R R

2.1 EESHEFERMN

SIS T8 Pl 5 X e AL PN S
77 AR RGBS T A 4 AT R PE RS2 I 43 Sl 7
L REN 500,550,600, 650,700,750 r/min F
ZMFE T RITRAENL N W - [P AH I S AT L. B
FHeH A 600 r/min B, K42 A 74 wm A9 o 26 kE
FE B W ORI B 3 AT FEAE WAL 2 B s

H ] 2 AT g v U Y B EOH A )
WORLAEZRPE RS E IR T , BT 220 A i 1R
A Bl TR T A B S IRAVE R T, B B ik
DA v o B A I R ) B 1) A AR )2 B, 2 T
AT fok 1) 7 6 A PN BE RS, 76 B U A4 R AR
RAY B, — 5 AR R R N BE ) iz gl —



%9 M EFHEE,

PEHE R 3 RN R - B AR 4 e 1339

SRR T Az Bl e i i R o3 B TR L
PRI EE A, H i A X AR A, He
AR B TR B X, R IRER X
O HARGBEPE . AR IR & B F A T 18 2
DX, B0 0z gl B2 A B T W) OB B Y
FEF O3, AT Wy UKL 5 357 328 245 50 R ) 4
fiuh T AR, DA T 52 B B A 2 . BT oS IX
VRS A= 73 25 X, it Mk iz 238 B2 A
XHEA, AT PR UES A 7 b 3 o 7 v oA iR Y
T . mlE 2¢ nlAL, RE S TAE PR, 1
A1 o) S /. RIS e AT 5 i 7 3 XU
P T oo T P 2 sy 78 [, UKLz 2l
By, R VA DX I A7 AR 0 T IR A B X
SRR R

2 74 pm [EI18 3% B 5 7 HHAE
Fig. 2 Particles velocity characteristics of 74 um
(a)—Y =0 B HE R E; (b)—Y =0 HIHE =
(¢)—Z =85 mm #TH# E = .

SRR B X IR A X T ORI X
R A R PR 2, E LS A (0,0,30) a5
B(150,0,200) . # C(100,0,280) 5B RS X |
TN B X R IE B 2, B A LB, C 41
SN 1 A TR B R R A X T
DX 53 B DX 43 A s e 43 AN ] 3 TS

0.75
0.70F @
0.65
T 0.601
g 055F
g% 0.50}
—=— K
iy 0.45F —o— 37 pm HikL
~ 040} —a— T4 pm B
—v— 100 pum ke
0.35} —— 125 pum BikL
0.30}
0.450 .
0425-( )
0.400}
"m 0.375}
£0.3501
B 305)
) —=— 7K
4% 0.300 —o— 37 um JikL
_ —A—74pm¥ﬁ*j‘[
0.275F —v— 100 pm Tk
0.250L —o—lZSpm%ﬁ*j“L
0.225
300
2751 ©
250}
w225
g 200
i@ 175}
W 1500 =K
a8l —o— 37 pm kL
) —a— 74pm Bhr
100} —— 100 pm UKL
—o—lZSp.m%ﬁiﬁ‘L
75
50

500 550 600 650 700 750
TR #/(r - min™)

B3 #HHEREEXRGEES R
Fig. 3 Effects of stirring intensity on the flow velocity
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