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Optimization of Electricity Cost of Mine Ventilation Network by
Flexible Tolerance Method

HU Zhangdi' ,NI Xiaoshan®,LI Wei’ ,HU Wenjun* ,XU Liang’,QIU Dandan’,LIU Hao'
1. Hubei Huduhe Technology Co., LTD, Jingzhou 434300, China;
2. Hubei Xingfa Chemical Group Co. ,LTD, Yichang 443700, China ;
3. Administration of Work Safety in Yiling District of Yichang, Yichang 443100, China;
4. School of Resource and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China

Abstracts: We chose the flexible tolerance method as solution method, and developed a software to optimize the
electricity cost of mine network ventilation. We took the annual minimum electricity cost of main and auxiliary
fans in ventilation system, where natural and on-demand air splitting both exist, as the objective. The air quantity
of unfixed-quantity branches, regulated value of increased resistance and air pressure of branches were selected
as variables, and the initial values were obtained through adjusting calculation results of ventilation network in
mine. A software based on C# was developed by integrating calculation software of ventilation network with
ventilation optimization program. This software also takes discontinuous node numbers and natural air pressure
into consideration. The software was debugged successfully by a case and the calculation result proves the
obvious optimization effect of electricity consumption.
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One case of ventilation network
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Tab. 1 Comparison of results of network calculation and network optimization
R/ Q/(m’/s) S/(N-s’/m*) p/Pa Py [ kW
NO. Ji Js (N- s i3 te fif 5 et fifp 55 te fi 5 etk
calculation optimization calculation optimization calculation optimization calculation optimization

1 1 2 0.0883 3444878 30.57206 0 0 0 0 0 0

2 2 3 01226 4448777 0.571745 0 0 0 0 0 0

32 4 01275 30.00000 29.999 93 0 0 0 0 0 0

4 3 5 00981 19.44878 15.57199 0 0 0 0 0 0
5 4 5 0.8829 15.00000 15.000 00 0 -9.03x10™"  273.896 289.397 4.108 4.341
6 4 3 04905 15.00000 15.000 00 0 6.36x10"  222.713 225.244 3.341 3.379
7 5 1 02943 3444878 30.57223 0 0 493.561 381.423 17.001 11.661
£ HBIE G kW 24.45 19.38
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