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Abstract

To address challenges in a large-scale Coal Mine ventilation system—including excessively high air
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velocities in intake and return airways, insufficient airflow volume in mining areas, and constrained
air supply at demand points, this paper employs resistance measurement technology for systematic
optimization. According to the measurement results, the resistance value along the most challeng-
ing ventilation path in the northern mine is 1736 Pa, with the return air section accounting for 51.8%
of the total resistance and exhibiting a resistance of 38 Pa/hm—a critical constraint for system op-
timization. The study further identifies localized high-resistance issues caused by section contrac-
tions and highlights that the No. 1 North Return Incline Shaft is nearing its capacity limit. Consequently,
cooperative control measures are proposed, including commissioning the No. 2 North Return Incline
Shaft to share the load, adjusting main fan operating conditions, and optimizing roadway cross-sec-
tions. The implementation demonstrates that this strategy effectively resolves airflow imbalance and
velocity overruns, providing theoretical support and practical guidance for dynamic regulation of
complex mine ventilation systems.
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Figure 1. Three-dimensional digital model of the mine
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Table 1. Approved ventilation capacity of mine return shafts
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WBE IR, Toidkii a2 SR HE X oK

NG LR B KEES]
. EWiE 0 -
o me P g o omn Xz g
m /m/s /md3/s /Pa /m/s me/s mé/min /Pa
FRHE 18.9 17.0 3.7 64.5 182 6 102 6120
R 18.9 18.9 6.7 127.1 443 8 151.2 9072 627
e AR 201 20.1 75 152.4 216 8 160.8 9648 240
8 143.2 8592 366
PRI E AL 17.9 17.9 6.0 107.9 208
15 268.5 16,110 1288
. 8 142.4 8544 113
A ﬂ;Em 17.8 17.8 135 241.4 326
~ 15 267 16,020 399
o — 8 136.8 8208 100
jtﬁga;@m 17.1 17.1 02 35
4 15 2565 15,390 352
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Table 2. Ventilation capacity analysis table for inlet and return alleys
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/m? /m? /m/s /m3/s /md3/s
rh gLl Bz o 16 20.5 8 128 164
A ey SETIE AL 14.6 18.8 6 87.6 112.8
FR g [ SR K 16.9 17.8 8 135.2 142.4
J6HB4E s AR 15 15.7 8 120 125.6
6B 4L A Al Bhizs i K 18.3 21 8 146.4 168
A3
J6HB H R A 15.6 20.2 8 124.8 161.6
JeEBE Bz it 20.4 225 8 163.2 180
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Figure 2. Resistance histogram of each section of mine measuring route
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Table 3. Resistance and length distribution table for three sections
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Table 4. Mine ventilation resistance requirements table
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