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Design of automatic shunt control system in dense-medium separation process

DONG Zhiyong, WANG Ranfeng, FAN Mingiang, FU Xiang
(College of Mining Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: In view of problems of poor accuracy and high medium consumption of manual control of
shunt in dense-medium separation process , an automatic shunt control system in dense-medium separation
process was designed, and opening prediction model of the shunt valve based on the least squares support
vector machines was established. The parameters including suspension density, coal slime content,
qualified medium tank level and opening degree of water supply valve are collected by sensors, which are
used as input variables of opening prediction model of the shunt valve. Output value of opening degree of
the shunt valve is calculated by the model and then is sent to PLC, so as to control operation of the shunt
valve and realize automatic shunt control. The application results show that the density fluctuation of
suspension liquid can be controlled in the range of £ 0. 005 g/em®, and the ton coal dense-medium
consumption is reduced by 0.216 kg.

Key words: dense-medium coal preparation; automatic shunt; opening degree prediction of shunt

valve; least squares support vector machine; gravity search algorithm
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Fig. 2 Structure of automatic shunt control system in dense-

medium separation process
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Table 1  Ton coal dense-medium consumption before and after application of the system

R 1A 2 H 3H 4 H 5H 6 H 7H 8 1 9 H 10 A 11 A 12 H
RGN AH A #6/ (kg 1) 1.86  1.79 177 1.8  1.83  1.76  1.83  1.62 1.7 1.53  1.66 1.59
ZEM G/ (kg 1) 1.44 1. 66 1. 44 1.49 1.56 1.61 1.53 1. 46 1.48 1.51 1.48 1.57

. DU Zhenbao, LU Maixi. Discussion on improving

5 45i%

AE TR AR 73 M T A e R 1 W o3 AL o A T 2R

PR B LAl b et T — Bl E A i i A 203 A 3h
B RS, @ T 35F LSSVM 1 43 it I JF J3 51 0
BERL IF AT GAS B3k 38 70 Ui 1 T JEE PO AR 2 2 5
PEATAL . fEis AT ik B b . R SR 23 U 1 T T
IASE I AR 24 i T 00 1 2l 18 R S O R T B2 DA S

B3 it

. ZRRECAE RS B AN

R 12 A0 B TR YR R A A E P A VR AR A A 3
I N U e i 4 I BT I
+0.005 g/cm’, MUEAFEREAR T 0. 216 kg, $2 5 T 1k
BET™ B SR RA P 2808 BT R B 28 57 AR

5 % Xk (References) :

[1]

L2]

[4]

[5]

L6]

WTITL R S A A LM RN E
Wl K2 AR AL, 2001 :174-175.

AR R EA M AR FE R B S5 Sk [T ). P
A% . 2007,33(6) :59-61.

QI Theory of
consumption in dense medium coal preparation plant
[J]. China Coal, 2007.33(6):59-61.

WU ERA ERE L EF A LR R EA
AL 1) 2578 e AR 2 1 O i I LT ] b Tl R
#4R.2005,34(2) :252-255.

MENG Fanging. WANG Yaocai, JIANG Jianguo,

et al. Study of multivariable fuzzy control for density

Zemin, and practice reducing

and level of suspension in heavy media coal processing
[Jl
Technology, 2005,34(2) :252-255.
AU, R ET R AL E BN RR T 22 S H0H
Wi TR o 0], T H 3046 ,2012,38(9) < 1-4.
GUO Xijin, GAO Jingwei, YUE Guangli, et al.

Research of fuzzy control method for multi-parameter

Journal of China University of Mining &.

in dense-medium separation process[J]. Industry and
Mine Automation, 2012,38(9) :1-4.

FLA . T A B R o R TR AR e R R [ ],
HEH AR ,2001(4) :51-52.

KONG Linggiang. Control of suspension stability in
dense medium coal preparation[ ]J]. Coal Preparation
Technology,2001(4) :51-52.

R 52 BB VE . TR IS 35 T A BT A R R ).
T AR 2009, 15(6) 1 18-20.

[7]

[8]

(10]

[11]

(12]

[13]

[14]

density control of dense medium suspension[]J]. Clean
Coal Technology, 2009,15(6) :18-20.

FB RELE, EARN. EABTFIREE A ER RS
L], # i TR . 2011, 18 ) 1) :67-69.
WANG Bo, ZHANG Zhiwei, WANG Ranfeng.
Design of automation control system for heavy
medium suspension density[]J]. Control Engineering
of China,2011,18(S1):67-69.

i, ik TR, 5 PID 7 Gk e M) I A% [ 5
i Z& G R B AERAR . 2011(3) :54-56.
YANG Shuzhao, ZHANG Weijun.

digital PID in dense medium density control system in

Application of

Nengda Coal Preparation Plant[ J]. Coal Preparation
Technology,2011(3) :54-56.

T S, . Z T LS-SVM (9§ - 45 18 3% 98 T
[J]. Tw B 3h4k,2014,40(10) : 36-40.

WANG Anyi, GUO Shikun. Prediction of field
intensity in mine tunnel based on LS-SVM [ ]].
Industry and Mine Automation, 2014,40(10) :36-40.
K I, 22 75 . B T AL SVM I 518 3% i b
Kbl B2 B [T & &5 B i, 2015,27(5) .
1057-1063.

ZHANG Biao, XING Jianfeng, JI Zhicheng. Fault
diagnosis of reverse osmosis water desalination based
on optimized support vector machine[]J]. Journal of
System Simulation,2015,27(5) ;1057-1063.
EARM . T o R BT A0 Rk g R R Tk B 5
[J]. Tw" A3k .2015,41(9) :63-66.

WANG Yuanbin, MA Xianmin. Research of early
prediction method for exogenous fire in coal mine[ J].
Industry and Mine Automation, 2015,41(9) :63-66.
SUYKENS J A K, VANDEWALLE ]J. Least squares
support classifiers [ J ].
Processing Letters,1999,9(3): 293-300.
RASHEDI E, NEZAMABADI-POUR H,
SARYAZDI S. GSA: a gravitational search algorithm
[J]. Information Science,2009,179(13) :2232-2248.
EFL M B TS REE AN A
FEATEIT L] L A0 R %M, 2016,50 (1)
131-139.

WANG Yu, HUANG Sheng, LIAO Quanmi, et al.
A method for ship compartment layout design based

of

vector machine Neural

on gravitation search algorithm [ ]J]. Journal

Shanghai Jiaotong University,2016,50(1) ;131-139.



