5 43 B 1 [V PN {QEFS R 2 07)) Vol. 43 No. 1
2020 4% 3 H JOURNAL OF NANJING NORMAL UNIVERSITY ( Natural Science Edition) Mar,2020

doi:10.3969/j.issn.1001-4616.2020.01.020

T ABC-LSSVM B IR AR 18 1 5 07 B i 28 ot )
Wi R HRE AR, B LT

(LA (5 B 2Bt , =/ F-1L 678000)
2. TREELTRES Ashb¥#p, =5 B 650500)

[FIEE] B XSRS T I SRR 8 A A T e B v LTS o 52 2= 1 ImL , AR S5 | Atk i N T e e 5
2 (ABC) Ak fie /N Z 3 S 1) S ATL A vk e AU T T Sy P B8k ) R R A A e e 4 R PR R U R Y
BT B ST R T A R Y BT SR AR AR S BT AR 1 0y 2Ok R T . B e L, ARk
HA < R FE T 4 H 0 A L BT 3 A5 3] ) S0 5 SR S IAR B, L E O AR AR 25 P AR R 2 A BT 34 ¢4 %of
BREES N 3.05% ,1.00% K1 2.06%. [FIET 8T 48 I AR AR B 2 06 130 K

[RBIA] AR SR ARETE N TS5 (ABC) |, /D R L Fe 1 AL (LSSVM)
[FESZES]ITPISI [ XHEFRERD]IA [ XEHS]1001-4616(2020)01-0136-07

Prediction of Critical Deposition Velocity in Slurry Pipeline
Based on Improved ABC-LSSVM
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Abstract: Aiming at the difficulty of predicting the critical deposition velocity in slurry pipeline and the complexity of
calculation,, this paper introduced the improved artificial bee colony algorithm( ABC) to optimize the least squares support
vector machine (LSSVM) for predicting the critical deposition velocity. In order to balance the local search and global
search performance of the algorithm, the bees in the improved algorithm refer to the global current optimal solution of
hired bees and the individual current optimal solution. The simulation results show that the proposed method is more
accurate than the conventional method. The mean square root error,average relative error and average absolute error are
only 3.05% ,1.00% and 2.06% respectively. Meanwhile, it is superior to the traditional empirical formula for calculating
critical deposition velocity.
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Table 1 Test data

G HE D/m WS Kif% d/pum BRI €/ % SEFRE Vye/ (m/s)
1 0.208 2.65 170 24 2.18
2 0.263 2.65 170 23 2.38
3 0.263 5.25 29.5 15.1 2.13
4 0.263 5.25 29.5 20.6 1.55
5 0.209 1.35 208 50.8 1.38
6 0.263 1.35 208 33.2 1.58
7 0.315 5.25 29.5 20.3 1.64
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Fig.2 Comparison of predicted results
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Table 2 Comparison of prediction errors

T SEBRE Vo / (m/s)

ik ABC-LSSVM

FRifE ABC-LSSVM

FUE Voo, (m/s) IR 2Z/ % HE Vs (m/s) ISR/ %
1 2.18 2.240 2.75 2.215 1.61
2 2.38 2.329 2.14 2.324 2.35
3 2.13 2.122 0.38 2.077 2.49
4 1.55 1.546 0.26 1.553 0.19
5 1.38 1.393 0.94 1.366 1.01
6 1.58 1.574 0.38 1.623 2.72
7 1.64 1.638 0.12 1.653 0.79
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Table 3 Comparison of prediction error indicators

o 455 750 RMSE/ % MPE/ % MAE/ %
ik ABC-LSSVM 3.05 1.00 2.06
FrifE ABC-LSSVM 3.66 1.60 3.10
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Fig.3 Empirical formula calculation results
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Table 4 Comparisons of calculating errors of critical deposition velocity

. Wasp 2330 Turian 2330 Yotsukura 233X
His EPRE V,/(m/s)
WEAE V,/(m/s) ARAHR%E/%  HREV,/(n/s) MxiRE/%  HREV,/(n/s)  FxE#EE %
1 2.18 1.970 9.64 2.459 12.79 1.483 31.97
2 2.38 2.110 11.34 2.722 14.39 1.604 32.62
3 2.13 2.306 8.25 3.848 80.68 1.922 9.76
4 1.55 2.469 59.27 3.916 152.65 1.922 24.01
5 1.38 1.108 19.69 1.119 18.92 0.708 48.73
6 1.58 1.090 31.03 1.275 19.28 0.764 51.66
7 1.64 2.613 59.35 4.237 158.34 2.041 24.47
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