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Study on Optimization of Diagonal Ventilation System of Dense Stope Groups in Large Panel of Deep Well in Metal Mines
Chen Yihua'*, Yang Qing', Tan Haonan', Wang Xiaonan®, Xiong Xiaochen"
(1.School of Energy and Environment, Anhui University of Technology, Maanshan, Anhui 243000, China;
2.State Key Laboratory of Intelligent Deep Metal Mining and Equipment,
Northeastern University, Shenyang, Liaoning 110004, China;
3.Benxi Longxin Mining Co.. Ltd., Benxi, Liaoning 117000, China;
4.Anshan Chentaigou Mining Co., Ltd., China Minmetals Corporation, Anshan, Liaoning 114000, China)

Abstract: Aiming at the high temperature-pollution coupling problem caused by complex diagonal ventilation in the large-scale
mining of dense stope groups of deep well in metal mines, a four-dimensional analysis framework of “orthogonal test and
control variable method, Fluent numerical simulation, Ventsim ventilation solution and multiple linear regression” was
constructed, which revealed the key role of the selective closing of the wind door in the cross-cut in the reconstruction of the
wind path. The results show that the importance of the influence of various factors on the temperature field of the ore drawing
roadway is as follows: the surrounding rock temperature > the inlet wind velocity of the 27 cross-cut > the inlet wind
temperature>the inlet wind velocily of the 07 cross-cut. The optimization scheme of closing the wind door of 07 cross-cut
roadway and constructing 27 inlet and 0% outlet through the wind path is proposed. The scheme increases the wind volume of
the ore drawing roadway from 10.8 m® /s to 30.7 m®/s, increases the regional wind speed from 0.1 m/s to 0.6 m/s, and reduces
the average temperature in the roadway to 26.03 ‘C. The optimization scheme effectively solves the problem of local crosswind,
improves the efficiency of pollutant discharge, and improves the underground working environment. It provides a theoretical
basis and engineering practice example for the regulation of “precise minimally invasive surgery” for the ventilation system of
dense stope groups in similar deep wells.
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Fig.1 Site plan and model plan of stopes
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Fig.2 Monitoring sections in the roadway
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Fig.4 Temperature distribution in the ore-drawing

roadway under original thermal conditions
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Table 2 Comparison between measured field

data and simulated data

17 # /m I I EAE / (m/s) L/ (m/s)
10 0.543 0.546
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40 0.247 0.070
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Table 3 Factors and levels of orthogonal test

Ky O FK 27 %Ik AR HE
M/ (m/s) R/ (m/s)  IE/C HRE/C
4 3 22 30
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Table 4 Simulation schemes and results of orthogonal test

0% % ik 27 Zfik AR FlAa Wi
WS M/ R/ WE/ WE/ WE/
(m/s) (m/s) (e T T
1 4 3 22 30 28.24
2 4 2 24 35 33.30
3 1 1 26 10 37.52
4 3 3 24 40 36.14
5 3 2 26 30 29.23
6 3 1 22 35 33.05
7 2 3 26 35 32.72
8 2 2 22 40 35.92
9 2 1 24 30 29.25
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Fig.5 Simulated temperature variation curves of orthogonal test
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Fig.6 The average temperature of the sections

under different inlet wind velocities
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Fig.7 Velocity vector characteristics of

0% and 2% cross-cut roadway
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Table S Temperatures of 120 m section under different

wind velocity difference conditions
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with different wind velocity differences
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Fig.9 Average section temperatures under

different inlet wind temperatures
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Fig.10 Temperature distribution in the ore-drawing roadway with an inlet wind temperature of 18 C
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Fig.11 Fitted curve of roadway section temperature

with different inlet wind temperatures
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Fig.12 Average section temperatures under different

surrounding rock temperatures

IR AR AT AR R AR R R ) A T AR B Y
P PR R . O — 0 s S R RLARE 8 B
AT BBl A8 FE 45 08 F 120 mo &b I T A4 SF 349 3 2 1
HRBEARAR AT 0T BT A R AR 7
®7 AEAEEBEZRHT 120 m S B R E
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surrounding rock temperatures
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with different surrounding rock temperatures
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Fig.14 Temperature distribution in the ore-drawing

roadway with a surrounding rock temperature of 31 C
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