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Fig. 1. Numerical model configuration: (a) geometric
configuration of numerical model; (b) granular config-

uration of numerical model.
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Fig. 2. Contact mechanics model of Hertz-Mindlin.
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Table 1. Material parameters used in simulation.

2 B
Wik % /kgm—3 1538
ORI A L 0.4

WOk B VIR / Pa 1.1 x 107
TORL R R A 0.6
SRR 7] e 8 R 4 0.43
SR 71 ) P 5% AR 5 0.01
LIRSt 5000
UKL P BE 1) 5 B R AL 0.3
UKL P BE 1) B B R R B 0.01
R P BE 1 R 0.6
TR E (M) /kg-m =3 7800
FEARNIRALL 0.3

FEAR B YIRE /Pa 7 x 1010

I )P /s 6.3 x 106
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Fig. 3. State diagram of particle swarm: (a) initial

condition of particle swarm motion; (b) final condi-

tion of particle swarm motion.
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Fig. 4. Radial trajectory diagram of single particle
at different rotating speeds(arrow-in represents parti-
cle motion origin, arrow-out represents particle motion
end point): (a) trajectory of single particle at 10 rpm;
(b) trajectory of single particle at 20 rpm; (c) trajec-
tory of single particle at 30 rpm.
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Fig. 5. Motion vector diagram of particle swarm four

time at rotating speed of 10 rpm: (a) diffusive motion
of particle swarm in the shaft core; (b) unordered char-
acteristics of particle swarm on the side of shaft; (c)
retention form of particle swarm at the top of slope;

(d) cascading form of particle swarm in the drop layer.

M5 KRB, Br TR RS RSN, 25 TR
IBENJT ], UKL R A B A R,
TR G REARAESN T IR, BRI — b2 3)
B4, RAEFIRERES) 2. SRR A R

114501-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

¥ 38 % 3k Acta Phys. Sin.

Vol. 64, No. 11 (2015) 114501

AR R, BEPOE R RIR A R AR 5 B P4
IEFEM ERRE. A K2 R RORL R B2 T
RE L5 2R, BRI IR A 7 G BU0RL 141 K A7 B 52
2, RRfeiash ey, Bk R G157
RLTT TR IS B 1 5.

LR LR RURLREIZ Z IR BB 0, 20 )=
RLAAR 28 152 75 DU ) 7R 5 e il A0 BT 2 B A AL
A Z8 10 7 MR 1R TR 58 BUAR 1] HOVR 5 24 5.
[ IS 3 A 7 LR R A, R F) DU i J P VR 5
fIE2 A Ik B, 3 A o U ) R AR AN (S ETAEE 1
FE 53 B B UKL SR I 32 H A HEWT (DR AE 12 3
T AR 2 WAL D DA 2 LA A F B G A S04
izah), mH R 7R EEAE U T8 GE 4 0 1 45 3
RERT MBI VYRR SR S e Tk, R SHiHE
AR BEA R 6 ME T, BRI A
(K1 BT v, (ELDU AR AR ARt 2 B, JF HL LR
5T, VUFH R FRARAE L LA, ek BT Ak f) o
JLTFH.

2 JH il o 73 M BORE 38 Bl B R AR 2R 1 20
B R R AR SE, BB S 3 AR I A BE AL
P R AR A I A7 1 D B 2 8 5 ML JUAE R ) L 391
PERLER (DU P 5 AR A AR ) AN T 4% R SR 22 5
oA

K6 e 20 r/min BRI DY AN 2 K2 30 Rk 2 18
(a) BUBLE A S0 BT HOS3); (b) BURLEE AL S K TE P2
RFAIE; (c) BURRELE ST M B AS; () BURLRELE T )=
1 <ANEAT TS

Fig. 6. Motion vector diagram of particle swarm four

time at rotating speed of 20 rpm: (a) diffusive motion
of particle swarm in the shaft core; (b) unordered char-
acteristics of particle swarm on the side of shaft; (c)
retention form of particle swarm at the top of slope;

(d) cascading form of particle swarm in the drop layer.
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Fig. 7. Motion vector diagram of particle swarm four
time at rotating speed of 30 rpm: (a) diffusive motion
of particle swarm in the shaft core; (b) unordered char-
acteristics of particle swarm on the side of shaft; (c)
retention form of particle swarm at the top of slope;

(d) cascading form of particle swarm in the drop layer.
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Fig. 9. Variation of separation index with revolutions

at different rotating speeds.
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Numerical simulation on stirring motion and mixing
characteristics of ellipsoid particles”
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Abstract

To investigate the motion characteristics and the law of identical property for particles obtained under segregation
to uniform distribution conditions in forced agitation mixing, the mixing process of the same sized ellipsoidal particles at
different rotating speeds in a U-tank is simulated using three-dimensional discrete element method. Macroscopic mixing
law and partial mixing characteristics in particle mixing process are analysed in the view of single particle random motion
trajectory and motion vector diagram of macroscopic particle flow. And the mathematical relation between mixability
and revolutions of agitating blades is described quantitatively. Results show that convective mixing and four partial
mixing characteristics control the mixing homogeneity process of identical property of segregation particles in forced
agitation mixing. Mixability of segregation particles is independent of rotating speed of the agitating shaft, but has a
direct correlation with revolutions. The relation between mixability and revolutions agrees with the exponential growth
model. Research results can provide the basis and reference for equipment improvement and operating control of bulk

material in the industry of the augmenting of mix.

Keywords: ellipsoid particles, mixing characteristics, three-dimensional discrete element, numerical

simulation
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