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Fuzzy Extension Matter—element Model Based on Entropy Weight in
Optimization of Mine Ventilation Systems

HU Hanhua', LIU Zheng', ZHANG Minbo?

1. School of Resources & Safety Engineering, Central South University, Changsha 410083, China
2. Faculty of Resources & Safety Engineering, China University of Mining & Technology, Beijing 100083, China

Abstract Focusing on the incompatibility with each factors of optimization and evaluation of mine ventilation systems, the fuzzy
extension matter—element model based on entropy weight for optimizing the mine ventilation systems scheme was established from the
three aspects including technical feasibility, economical rationality, and safety reliability; the model include 12 indexes, such as mine
total wind pressure, equivalent orifice, fan efficiency, stability of fan functioning, mine anti—accident ability, etc. Indexes weights were
calculated by the expert estimation combined with information entropy, the optimum scheme of comprehensive benefits was determined by
a comprehensive relative membership degree. Furthermore, the model was used to evaluate and optimize the schemes of mine ventilation
system reconstruction in Zhangxiaolou Mine and was compared with the result of fuzzy comprehensive evaluation. The results show that a
comprehensive weight is more objective and accurate, the comprehensive relative membership degree has a good dispersion, and they
possess utility value for the ventilation design of new mines and the ventilation system reconstruction of production mines.
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Table 2 Values of evaluation indexes for optimization of the ventilation system of Zhangxiaolou Mine

1 11 1
1 G H/Pa 1176 2940 2488 2335 1892 0.146 0.0933 0.1580
2 G Q/(m*-min™) 9295 11154 9366 9424 9869 0.100 0.0716 0.0830
3G A/m? 3.7 8.4 3.76 3.87 4.5 0.018 0.0720 0.015
4 C B 1.0 1.2 1.008 1.014 1.062 0.046 0.0715 0.0381
5 Gs 20 100 74 68 52 0.024 0.0928 0.0258
6 Cs NIkW 300 600 486.688 460.164  511.375 0.042 0.0842 0.0410
7 G n/% 50 90 79.8 79.7 60.9 0.113 0.0970 0.1271
8 Gy E/ 200 450 346.528 327.643  364.106 0.082 0.0842 0.0801
9 G B/ 0 300 0 60 0 0.049 0.0710 0.0403
10 Cy o 0 1 0.7 0.64 0.6 0.066 0.0791 0.0605
11 ¢y 3 10 8.6 9 7 0.131 0.0947 0.1438
12 Cy S 20 100 82 90 95 0.182 0.0886 0.1867
4
M M2 (1)
K oG ¢ Cn f , . 3 ,
K= 05941 03088 - 09375 | . . . .
e 02562 0.0382 - 07750 | 12 :
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Table 3 Weight values of evaluation indexes ' '
1 11 1 °
0.4054 0.7501 0.5232
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