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Numerical Simulation and optimum design of elbow pipe separator
Luo Jiasong, Li Sen,Wei Xiaolin

(M echanics of Chinese academy of science, Beijing 100190)

Absdtract: In order to optimize the structure of elbow pipe sgparator in converter flue, gas- lid o
- phase flow in the sgparatorwas smulated by CFD softvare Fluent Based on orthogonal experiment
design, rank difference analysis and variance analysis, the influences of five variables such as elbow
angle, equivalent diameter of inlet and outlet, Stokes number on the sgparation efficiency and pres
aure loss coefficient were investigated Simulated reqults indicated that Stokes number has a signifi-
cant impact on sparation efficiency, the larger the Stokes number, the higher the separator efficien-
cy. Ratio of equivalent diameter of inlet and outlet has a significant impact on presaure loss coeffi-
cient, and the elbow angle has a little impact on presaure loss coefficient, the snaller the ratio of e
guivalent diameter of inlet and outlet and the snaller the elbow angle, the snaller the presaure loss
coefficient Based on smulated reaults, the calculation formulas of sparation efficiency and pressure
loss coefficient were dravn
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0 T 2 637. 755 171 146 75 48 878
1 m /8 15 408 163 136 917. 4 13 034
2 3t /4 1 229 592 102 688 1 3 259
3 31 /8 Q75 102 041 68 458 7 0 130 34
4 /2 0 65 25 510 34 229 35 0. 001 303 4
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n (%)
Orthogonal code a hlk Fr Re St error Separation efficiency Presaure loss coefficient
1 0 0 0 0 0 0 100 14 010
2 0 1 2 3 4 1 Q0 690 9 434
3 0 2 4 1 3 2 3 276 2 731
4 0 3 1 4 2 3 75 172 1 255
5 0 4 3 2 1 4 100 1 003
6 1 0 4 3 2 4 80 000 14 096
7 1 1 1 1 1 0 0 983 6 675
8 1 2 3 4 0 1 100 2 550
9 1 3 0 2 4 2 Q 172 1 401
10 1 4 2 0 3 3 Q 345 1 099
11 2 0 3 1 4 3 0 690 13 592
12 2 1 0 4 3 4 2 241 6 659
13 2 2 2 2 2 0 37. 931 2 451
14 2 3 4 0 1 1 100 1 240
15 2 4 1 3 0 2 100 1114
16 3 0 2 4 1 2 94 828 10 875
17 3 1 4 2 0 3 90 344 5 556
18 3 2 1 0 4 4 1 379 1 829
19 3 3 3 3 3 0 2 414 1134
20 3 4 0 1 2 1 23 966 Q 974
21 4 0 1 2 3 1 2 931 9 394
22 4 1 3 0 2 2 49 138 3 874
23 4 2 0 3 1 3 87. 586 1 361
24 4 3 2 1 0 4 91 379 Q0 908
25 4 4 4 4 4 0 0 862 Q 956

3
D, F(4,4)
factors differentialD ; The mpact of the Favariancer, Comparinswith F Influencing level
serial number (4,4) digribution
a 19 527 6 5 0 4873 F<Fi.01(4,4)
Iy /1 27.010 3 3 10730 F<Fi.01(4,9)
Fr 18 803 5 6 0 4899 F<Fi01(4,4)
Re 30 562 1 2 1 504 4 F<Fi01(4,4)
Stk 95 5862 1 17. 6235 F>F1.01(4,4)
e( error) 26 5621 4 - - -
, 5 25m/s)
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D K, F(4,4)
. . The impact of the . Camparionswith F(4, 4) .
factors differentialD ; . varianceF, o Influencing level
<erial number distribution
a 2 3877 2 5 5716 Fi.a05(4,4) >F>F;.¢1(4,4)
Iy /1, 11 3642 1 144 987 2 Fi.om (4,4)
Fr Q 902 6 6 Q 956 6 F<Fi.q1(4,4)
Re 1 466 8 3 1 9650 F<Fi.q1(4,4)
Stk 12390 4 16149 F<Fi.q1(4,4)
e( error) 10439 5 - - -
¢ Potal ) a =1570795 L /L =0 65 Fr=408
Q PV 16 Re=102 688 1 Stk =0 130 34
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