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Numerical Simulation of Particle Phase Movement in
Suspension Separation Cavity
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Abstract ; In order to further reduce the silk content in tobacco stem,the suspension separation chamber structure was
designed according to the different density of tobacco and tobacco stem. Firstly, relevant formulas in fluid mechanics
were used to solve the air pressure range into the suspension separation cavity, then FLUENT software was used to
simulate the air flow velocity and trajectory in the cavity, and the relative ideal separation effect was obtained when the
negative pressure of air pressure was at 0. 22 MPa after comparison; finally, the discrete phase model and the Euler-
Lagrange multiphase flow method were used to simulate the particle phase motion of the stem suspension chamber in
FLUENT software ,and the capture rate of tobacco particles and stem particles in the cavity were obtained. The silk
content of separated tobacco stems decreases from 10% ~ 20% to 3. 85% ~ 8. 53% , which further improves the
utilization of tobacco.
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Figure 1  Suspension separation chamber
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Figure 2 Airflow velocity and trajectory at different pressures
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Figure 3 Tobacco particle track

A FRURL L B
H 69.70 \’/‘\fi\
WL
62.70 ‘,uf N
55.80 /1%
48.80 NG o8
41.80 ef,\%
34.90 A
27.90

20.90
13.90 E adl

'Iaw
0.00 ¥

K4 MIEmAT
Figure 4 Tobacco stem particle trajectory
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Table 1

Capture of tobacco particles

HT  MARRE IR RBURIAL ISR/ %

1 50 32 18 64.00
2 100 63 37 63.00
3 150 95 55 63.33
4 200 129 71 64.50
5 250 162 88 64.80
6 300 196 104 65.33
7 350 223 127 63.71
8 400 263 137 65.75
9 450 284 166 63.11
10 500 326 174 65.20
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Table 2 Capture of tobacco stem particles

45 MARURIEC  INOREC PRREC  AERRCE/ %

1 50 48 2 96.00
2 100 96 4 96.00
3 150 143 7 95.33
4 200 191 9 95.50
5 250 236 14 94.40
6 300 283 17 94.33
7 350 330 20 94.28
8 400 376 24 94.00
9 450 420 30 93.33
10 500 461 49 92.20

H1¢ 1 A% 2 AT 43 B350 AR 22 K KR AR 1) o
BHHHRSCR 3 0 64.27% F1 94. 54% it Uk %L
H 38 AR AR UKL ) 478 R0 AT BT T R, (H LA 2 4%
RPN RE /N, — BLAR R TE 90% L) I, 3 15 B A B 43
PR HBRE B A3 o o MR ZZ LUARBE R BN B 42, 1
P 22 B B 85 R I WA HRA O Tl S R AR 40 5, 3K
VLHATE B IF s A T4 BB, iR S A7 — 22 R A 22
T 1 HOR VA KRR (1 370 S 3

MIRFESE BRI TAE 43 B R v, MR B 24 1) 5K
EARARE R AT X 4/ (R i RPN TR B G 0k, 4
AR BEARAS SR AR K, B R 5. AT
HA 22 B R A Fil BRIt T AT TR 4085 R A A
H) 5 22 38 R ) TR AR AR 223 S W S 2 RN
10% ~20% , T T8 3 5l AN [R) Uk B AR 2238
3 5% 8 L KA H ) B 22 3R EA TR i, LA SR A
3 i,

MFE 3 AT DUE 53 B HE R AR Fp ) B 22 % B
TR MR 22 B R RS2 BT S0 R] DL Ry il ok
B A 2R



[#3& - &R - o]

R=E, F BERZ D BRIEAFHABZ SN B ERMAR - 95 -

K3 AmEREPHELE
Table 3 Separation of silk content in stems
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FEOBER R AR e RSB 2 R R
1 100 10 ~20 90 ~80 85 ~76 88 ~83 3.41 ~8.43
2 500 50 ~ 100 450 ~400 17 ~35 426 ~378 443 ~413 3.83~8.43
3 1 500 150 ~300 1 350 ~1 200 53 ~107 1276 ~1 135 1329 ~1 242 3.98 ~8.61
4 2 000 200 ~400 1 800 ~1 600 71 ~142 1702 ~1513 1773 ~1 655 4.00 ~8.58
5 2 500 250 ~500 2 250 ~2 000 89 ~178 2127 ~1 891 2216 ~2 069 4.02 ~8.60
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