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Fig.1 Wind speed instrument mobile route
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Table 1  Actual measurement results of the intake and return air volumes in the deep ventilation system of the mine
LIRS Wi/ (m x m) 07 It Y/ m® PR/ (m - s7h) R/ (m® s Kt B
—455 m FEIFHD%] 3.10 x2. 80 8.28 6.18 51.17 K,
Shn - 455 m & iE X3 2.68 x1.90 4.69 2.32 10. 89 R
-455 m RApkkE 4.58 x3.92 17.55 2.00 35.11 PR
-455 m [ R 3.00 x2.90 8.20 3.65 28.49 &1 A
-455 m ZREH R 2.95 x2.45 6.80 0.63 4.05 &
—455 m &g [ RIS 3.80 x2.40 8.70 2.30 19.25 EE
-500 m FrEIH D% 5.00 x3.30 15.60 4.10 63.91 R
-500 m B @B 5.00 x3.24 15.49 1.05 16.25 K
Shn -500 m & it XFH: 1.80 x0.34 0.61 20.78 12.68 R
~500 m kA KR 3.51 x2.67 8.47 8.15 69.06 &
-500 m & E R 1.80 x1.80 3.24 4.60 14.99 B
~500 m 7 [ KR 2.96 x2.45 7.02 1.52 10.09 AT R
-550 m FrElHD%] 3.10 x2.60 7.39 6.85 47.90 K,
-550 m b [\ RIS 3.20 x3.24 9.12 5.76 50.23 AR
~550 m 75 [A] KR 3.63 x2.24 7.56 7.41 53.05 5] R,
—600 m FHEIH D% 2.40 x2.80 6.32 7.51 47.45 R
—600 m k[l KUHJIE 3.10 x2.30 6.73 7.41 49.85 5] X
-650 m FEIFHTK] 4.08 x2.91 11.47 4.50 51.63 R
- 650 m RApHEIE 4.71 x4.11 18.37 0.54 9.70 R
—650 m S1*3fF KU iti 1.80 x1.20 2.16 7.55 16.31 EE
-650 m It [\ KIS 2.74 x2.26 5.79 5.28 30.58 5] R

1 ’ ’ 1
hij =p; —D; +7(Pz”; _Pj”,') +?(Pi _Pj)g(Z; _Z/)

(2)
R;=h,/Q (3)
a; =R,S /1P (4)

S hy A 7 P LB L) (Pa) s,y
T J PRI AR E AR OEEL(Pa) 50, 0, b
i IS SRR (kg ) 5,0, M8 7 AR
HE (/) s T SMEARE(m/s") 37,7, SIS i Pl
RbR () R, A4S i IR RLON - 5/ ) 5
Q, A i T AT S (/) s, Rt
TR S ) 25 S K68 47 PO
B’ ) 31, W05 i B K E (m) 5 P 2 £

PRI 5 T D o o) R B (m)

3 RUBE A IR SR 2 i, 3 k3 JXUREL 7 0
A LBV RS X - 550 m B 20978 3R
Yyl X JBH F1 2574 1 660. 566 Pa, Horb gl 5
S 112 ] KU IR IX B ] JRUa JXUBH g 249 4 630. 80 Pa;
-600 m B 0"N SRz [l Xl JKUBH J1 244 1 571.57 Pa,
BRI Sk T 2 [R] R S DX B (8] R JXURH 7 24
568.44 Pa, T4 BUE R IR 22 R E R
ORI, ISR 2B, L BB R KR R A
PRI | DRUTAE 73 B T R M, 79 O 2R 3 5 R
12 4.52 m’/s.5.62 m*/s, N HEEBAEIE #5817,
R VMV ZER , FL YRR B T KR b
FRFE L 15 TR 2%

R2 RGERBLBERENTELER

Table 2 Calculation results of the ventilation resistance of return air routes in the mining area

-550m HhBE RARKE/ KEY/ BEMERH )R MBS/ || -600 m B FRARK R/ i/ BRI REC KL/
209%S %1% m (m®-s71) a x 10* Pa 0*N %37 m (m*-s71) a x10* Pa
O~ 632.0 261.9 50 321.56 O~ 682.0 261.9 50 346.99
@-~3 274.6 63.9 68.8 95.15 @-~3 294. 4 47.9 68.8 57.32
@~@ 149.6 26.5 68.8 8.92 @~@ 635.0 17.22 68.8 15.98
@ ~06 377.7 51.5 81 22.00 @~6 266.5 48.6 81 13.82
&~ 234.1 7.56 77 1.27 &~ 203.5 12.52 77 4.52
©® 70.0 4.52 220 0.046 ©) 19.0 5.62 220 0
@ 47.7 4.52 156.8 14.42 ©~D 233.1 30.7 97 46. 80
@D~® 753.2 13.1 97 27.53 @D~® 313.1 50.2 97 168.07
~©® 181.6 69.1 97 184.70 567.0 228.3 97 656. 14
® 612.0 228.3 97 708.21 JRy R 261.93
JrEBBH 1 276.76
it 2088.5 1 660. 566 it 1964.6 1571.57
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Table 3 Operation points and air volume demand distribution in various sections of the deep panel
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we L wRE WY =4 wAR, w AU ) I
e 3 1 Kk 3 1 £ 3 1 £ 3 1 Kok 3 1 JAREC (m? - s7h)
(m” -s77) (m® -s77) (m” -s77) (m” -s77) (m® -s77)
—455 m 2 4.06 1 9.05 16.39
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-550m 9 46.08 3 9.9 1 2.56 5 10.15 4 12 1.25 100. 86
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-650 m 4 20.48 1 3.3 1 2.56 5 10. 15 1 9.05 56.93
&t 29 148. 48 7 23.1 5 12.80 21 42.63 8 36.1 328.89
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Fig.2 Three-dimensional simulation system of

deep mine ventilation based on Ventsim
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Table 4  Statistics of mine ventilation simulation system data

= B Az
1 RGNS 3255
2 RUBE BB/ m 80 007.3
3 Bt ERE/ (m® s 370.2
4 TR R G M IR A % 10.76
5 TR H IR (m® - s7") 261.2
6 TR R R KR (m - 571 228.3
7 TR 1 R R R (m - 571 82.3
8 W IR AXBE/ (N - s - m™%) 0.012 3
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Fig.3 Air resistance characteristic curve
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Fig.4 Schematic diagram of added air return measure

shaft ventilation simulation
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Table 5  Air intake volume at each level for different schemes
_— i ED EIO) YES®) YE®) WE6) YEZS) HED HRED
HEREE BEEXE BERGE BEEKE BERGE BEERE dEXE B
~455 m FEIHE D% 11.2 20.6 25.4 17
Shn -455 m H K IH: 0 0 0 0
_455 m 11.6 20.6 25.4 17.4
Sh -455 m H &l 0.4 0 0 0.4
-455 m KAHEE 0 0 0 0
-500 m FEIHT5%1] 42.4 59.2 35.7 51.1
-500 m H Rl 3.6 16.25 2.6 0
500 m 77.6 97.95 60.6 73.4
Shn - 500 m & R 24.2 15.2 15 14.9
-500 m KA E 7.4 7.3 7.3 7.4
-550 m HiEIH D3k 56.2 55.9 52 33.9
-550 m U3t 30 0.9 14.3 33
-550m  —550 m 04 R E R 5.8 113.1 14.8 90 15 99.7 18. 1 103.4
Sh -550 m & &I H-5kiH 2.7 0 0 0
-550 m KA HE 18.4 18.4 18.4 18.4
—600 m HiEIH D3k 53.1 21 36.4 59.4
-600 m KAMEH 16.4 16.4 16.4 18.4
~600 m 88 57.4 82.8 86.3
Sh - 600 m T &I FH-BkH 3.5 0 0 3.5
—600 m |8 K44k 15 20 30 5
-650 m FEIHT%1] 19.4 24.7 30.4 20.9
- 650 m KA IE 14.2 14.2 14.2 14.2
650 m 48.6 69 61.3 60. 1
-650 m SI*§EjitiH: 0 20.1 16.7 0
-650 m [n] Xk, 15 10 0 25
Mt 338.9 334.95 329.8 340.6
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Fig.5 Air intake volume/air volume demand at different

=87y

locations for different schemes
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Study on measurement and 3D simulation optimization

of deep ventilation system in Fankou Lead — Zinc Mine

Luo Zhihua', Dai Han?, Chen Xin®
(1. Fankou Lead — Zinc Mine, Zhongjin Lingnan Non-ferrous Metals Co., Lid.;
2. Chambishi Copper Mine, NFC Africa Mining PLC;
3. School of Resources and Safety Engineering, Central South University)
Abstract: In order to improve the deep ventilation conditions at Fankou Lead — Zinc Mine, the air volume and
resistance were measured and the air volume demand was calculated. The total air inlet and return of the deep ventilation
s*/m®. In

order to solve the problems of unreasonable distribution of air volume, lengthy ventilation lines, and high resistance

system were 330.38 m’/s and 345.95 m’/s, respectively. The total air resistance in the deep panel is 0.012 3 N -

among deep levels and working faces, 4 optimization schemes are proposed and simulated in 3D. The results show that
the optimization and transformation of the deep ventilation system should choose the scheme of "adding air inlet and
return shafts & setting multi-stage ventilators", which can not only realize on-demand air flow in different levels and
stopes. It can also increase the air volume that enters each level and sublevel stope to meet future production needs.

Keywords: deep mining; mine ventilation; air volume measurement; air resistance; Ventsim numerical simulation



