http://gks.cqu.edu.cn

% 38 A% 64 T RKEFFR Vol.38 No.6
2015 4 12 A Journal of Chongqing University Dec.2015

doi:10.11835/].issn.1000-582X.2015.06.001
DR R B DU i ik B2 1 15 50 38 2 4 2 B Ak

EHRLGKRBR REL,F I

(P k¥ AR5 EA2THEFR. K 410083)

W OE AP AR L EGSA(SVM AR AR P M, A0 RE 5 (GA) 23 T IRERSE
BRI A K E ) GA-SVM T AR AR T RE &M AFORE FRIAR G T, 34T T
TRAR I E LAY ISP L5 M AR, A REBRT A R AAA S 129085+ T,
B EMBHRAG R RENEZD IO m EAA 30", AARETE RAELEN .9 HF
BERRBEH LKLY 15% , EFeis P E %K 80% ,

IR R IR E A JRIR s SR B M AG A m AL A ok

FESES X753 XHEFRERG A XEHE:1000-582X(2015)06-001-07

Underflow concentration prediction and external structure parameter
optimization of deep cone thickener

WANG Xinmin, ZHANG Guogqging, ZHAOQO Jianwen , LI Shuai
(School of Resources and Safety Engineering, Central South University, Changsha 410083, P.R.China)

Abstract: To overcome the difficulty of choosing appropriate external structure parameters for support
vector machine(SVM)models, the genetic algorithm (GA)is introduced and a GA-SVM optimal prediction
model of underflow concentration is built. The change laws of thickener underflow concentration are
discussed under different parameters, and the structure parameters of deep cone thickener are
optimized. Sijiaying iron mine is taken as an example, and the results show that with the optimal underflow
concentration of 72%, the optimized external structure parameters of deep cone thickener are 10 m high
and 30 degree cone. The optimized deep cone thickener in Sijiaying runs steady with continuous underflow
concentration flowing. Compared with other similar thickeners, its energy load and fault probability are
reduced by 15% and 80% respectively.
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Table 1 Factors and levels in test

W H DN GE M S 8
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¥ h/m Heff o/ ()
1 3 10
2 6 15
3 9 30
4 12 45
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Table 2 Optimization test result (samples of training)

R HCE L b /m HEM o/ ) JETH L Co/ %%
1 3 10 49.5
2 6 10 52.5
3 9 10 59.6
4 12 10 66.8
5 3 15 50.8
6 6 15 54.6
7 9 15 62.5
8 12 15 70.5
9 3 30 55.3
10 6 30 59.8
11 9 30 67.5
12 12 30 75.2
13 3 45 56.5
14 6 45 61.6
15 9 45 70.8

16 12 45 78.8
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Table 3 Normalized data

= HHHLF L h HEAM JR U EE Co/ %0
1 0.000 0.092 0.613
2 0.040 0.092 0.653
3 0.079 0.092 0.747
4 0.119 0.092 0.842
5 0.000 0.158 0.631
6 0.040 0.158 0.681
7 0.079 0.158 0.785
8 0.119 0.158 0.891
9 0.000 0.356 0.690
10 0.040 0.356 0.749
11 0.079 0.356 0.851
12 0.119 0.356 0.953
13 0.000 0.554 0.706
14 0.040 0.554 0.773
15 0.079 0.554 0.894
16 0.119 0.554 1.000
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Fig.2 Predicted output and measured values Fig.3 Fitness changing
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