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Abstract

To address the problems of uneven resistance distribution, low air volume utilization rate, and local
weak airflow in the ventilation system of a large-scale coal mine, and to improve the economy and
safety of the ventilation system, a large-scale coal mine was selected as the research object in this
paper. Core parameters such as resistance and air volume of each ventilation system were obtained
through on-site field measurements. Combined with a ventilation network simulation platform, an
analysis of resistance distribution characteristics was conducted to identify high-resistance road-
way sections and air volume allocation defects, and targeted air volume optimization schemes were
proposed. The research results indicate that the resistance of the three return air systems in the
mine is mainly concentrated in the return air section, accounting for 54%-~74.1%; weak airflow oc-
curs in some roadway sections, with the air volume utilization rate only ranging from 35% to 45%;
the targeted optimization schemes can effectively alleviate the aforementioned problems, provid-
ing theoretical and engineering references for the optimization of ventilation systems in large-scale
coal mines.
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Figure 1. Schematic diagram of ventilation system
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Table 1. List of main intake and return air shaft parameters
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BRI 1349 1066 494 10.6 4.65 2957 (TN
I S REIRIE 1349 1066 676.2 26 476 7426 A
it 3 b 4R HERALH 1400 980 420 442 3.41 9043 TR
165 db ey RX AL 1400 980 560.1 84.9 1.86 9475 HER
EPARES:S 13483 1050 469.4 24.6 9.24 13,638 EIPEN
BIRHA  db3 b 4R BRI 1435.1 875 420 28.3 7.76 13,176 [EPN
b5 db oy RX B AILI  1434.8 875 559.8 38.5 2.77 6399 =] JR

2.3.2. BRGE R E KL N mBiE

W5 RGUE R MR LR 7 B B BB = AN X, Sl X BB S KESSH, 45
BN 2 Fiok. WL 2 WA, =ANRGBAIAAHRIL “ RGBS Ef . 3RS F XU A BRI 1
FfE: 2401 (b 3 (b 4)RX [BRSLH) FXELE 77 1293 Pa, (5L 54%; #4:2 (db 5 (b 6)RIX [AXALH)
KB FH /) 1003 Pa, 5 EE 74.1%; 240 3 (BRI EIREFE /) 1671 Pa, [fiLE 65.3%. b4, &% 2 K
BH /8, 1K 40 Pashm, i B AREIE KR HAH O B0 ZE . TR0, XM AL, 52
A R & R A LT IE VMG, JCHR M SO RSl ,  3E— B 1 BB RE /) SR A

Table 2. Resistance and length distribution table of three sections
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Figure 2. Rationality analysis of ventilation network structure
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