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Abstract

The resistance distribution of the complex mine ventilation system has the problems of single
evaluation method and high dependence on manual experience. Based on this, on the basis of the
measurement and network calculation of mine ventilation parameters, the index system of in-
fluencing factors on the distribution of mine ventilation resistance was established from four as-
pects: the structure of ventilation network, the type of ventilation roadway, the physical parame-
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ters of roadway and the ventilation parameters of roadway, and a fuzzy comprehensive evaluation
method for the distribution of mine ventilation resistance was proposed. The application results
of Hudi mine show that the method can quickly calculate the adjustable degree of each roadway in
the ventilation network, determine the key optimized regulating roadway in the ventilation net-
work, and provide a basis for the optimization management of the ventilation system.
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Figure 1. Influence factor system of ventilation resistance distribution
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B XU B SN 2569.44 Pa, EEIXEN 18,370 mY/min, H HFERKIEN 117.81 Pa, FEMEH
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Table 1. Roadway parameters

#z 1. BESH

N/

e 3 4T e e ki wmRee O RED e, {iﬁ@

kg'm

1 FERF 1 1 1724 20.25 0 66.02 315.58 0.0042
2 L EREBEIZEUT) 1 1 163 18.65 0.15 83.25 75.54 0.0067
3 1103 #(—) 2 1 62 19.12 0.15 97.19 2361 0.0040
4 1103 #(7) 2 1 172 19.16 0.15 101.51 80.37 0.0045
5 1103 #(=) 2 1 81 22.76 0.15 121.61 4733 0.0040
6 1103 #(Y) 2 1 37 22.67 0.15 132.14 20.95 0.0033
7 1103 () 2 1 357 21.92 0.15 76.78 22753  0.0108
8 B IR 3 3 127 11.94 0.2 13.17 3.42 0.0155
9 13031 #& 1 3 370 12.48 0.2 32.63 217.51  0.0552
10 1303(_L) PR 1 3 200 6.6 0 26.33 280.04  0.2019
11 13033 #(—) 2 3 277 12.99 0 24.81 37.00 0.0217
12 13033 () 2 3 72 125 0 2424 5.99 0.0142
13 13033 (=) 2 3 37 18.87 0 19.98 2.00 0.0136
14 13051 &% 1#E)I RAMEE 3 3 173 13 0 67.42 60.01 0.0076
15 1102 #(—) 2 1 31 17.99 0.1 115.61 30.74 0.0075
16 1102 () 2 1 27 24.19 0.1 4931 6.08 0.0093
17 1102 #(=) 2 1 149 18.36 0.1 100.86 98.67 0.0065
18 1102 #(J0) 2 1 159 26.96 0 142.31 14582 0.0045
19 1102 #(F) 2 1 87 18.38 0 15374  406.53  0.0197
20 1102 #H(N) 2 1 638 20.01 0 16520 39845  0.0023
21 1102 (k) 2 1 217 28.98 0 55.04 29.38 0.0045
22 el T H 1 1 262.1 50.24 0 307.92 56.89 0.0001
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Table 2. Weight value and its range of evaluation factors

F 2. N REENEERIEEE

HE WSS BEXE KiEm WERUm®  BLERM REmtst  HL/Pa ﬁ;fgif’?
WEE 0.1 0.2 0.1 0.15 0.15 0.1 0.1 0.1
H/ME 1 1 27 6.6 0 13.17 2 0.0001
SN 3 3 1724 50.24 0.2 307.92 406.53 0.2019

Table 3. Value of influencing factors and evaluation results
= 3. MERBUERTNER
S FIE L WETE HE s ast LSRR CING RS Her

1 FERIF 3.0840 10 12 13033 #(2) 0.7145 19
2 FOREEGHELIT) 87626 1 13 13033 #H(=) 0.6561 20
3 1103 #5(—) 6.4557 3 14 13051 4 1## )1 /B 0.5668 21
4 1103 (™) 6.7219 2 15 1102 #(—) 4.7096 8

5 1103 (=) 5.6795 5 16 1102 #%(7) 4.4595 9

6 1103 () 5.4876 6 17 1102 #%(=) 4.9258 7

7 1103 #(f1) 5.9724 4 18 1102 #(JY) 1.9145 12

8 1Bk s 1.2158 16 19 1102 #(H) 1.5739 14

9 13031 # 1.4934 15 20 1102 #(7N) 1.8194 13
10 1303(_F) IR 0.5416 22 21 1102 #(-t) 2.1704 11
11 13033 #(—) 0.7312 18 22 Bl X 37 1.1185 17

4.4. THNER D

i) tH AH R 18 R R B ) B 4 H AR TE BRARK RS S RAABE IO R AT ZR LI 2 PR, ARIEBORIZR &
ML EVET R, il RFHE S r A O R L LA 3 Bs .

HHPE 2 RO 3 mT T, BORRH B4k bk KUB PR B, [ RUBE I REL D 7 BRBROK, AT i s B g5 R
SR, JE AT T R, P BRI AT e b, B REERGHIZ DL A i K R G BE
T A RIS R R, KON 1103 4, 7ERIKELR 1102 AR, 1103 BE A E 1 R g
ML, DLRARITESZ @l R AR G AR TR, ARG RO, 1102 3 W i T 3405 2 fs o X B
BB, WA THEX S, Fik, A e sE g T e . s T /E, WA RN HE XA
ME.

DOI: 10.12677/me.2022.101008 61 i AR


https://doi.org/10.12677/me.2022.101008

AR5

3000 ~

2500 | HERE
2000 -

FRBE [5] R

1000 -

R /1/Pa

1500 - E
500 + :

0 T T T s T T 1
0 1000 2000 3000 4000 5000 6000

FRKE /m

Figure 2. Relationship curve between roadway cumulative length and cu-
mulative resistance
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Figure 3. Relationship curve between cumulative length and adjustability
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