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Abstract

In order to clarify the wind speed distribution law of irregular roadway section and support the
optimization and safety monitoring of underground ventilation system, this study used numerical
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simulation method (with the help of Fluent software) to construct a model with semi-circular asperity
to simulate the irregularity of roadway wall, and analyzed the wind speed distribution characteristics
of regular/irregular sections such as semi-circular arch and trapezoid under different conditions. The
results show that the relationship between the wind speed and the wall distance of the regular section
roadway conforms to the logarithmic function (the correlation coefficient R2 is 0.9681~0.9762), and
the distance between the average wind speed point and the roadway side/roof and floor is 0.11 times
the width/height of the roadway. The wind speed distribution trend of the irregular section is consistent
with that of the regular section, and the fitting correlation coefficient R2 is 0.9892~0.9962. The dis-
tance between the average wind speed point and the wall surface is 0.1 times the width/height of
the roadway. This study clarifies the distribution law of average wind speed points in different cross-
section roadways, provides a theoretical basis for the arrangement of underground wind speed sen-
sors and wind measurement operations, and plays a supporting role in improving the safety manage-
ment level of mine ventilation.
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Figure 1. Section distribution diagram of convex bodies with different radii in semi-circular arch roadway
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Figure 2. Semi-circular arch roadway geometric model
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Figure 3. Wind speed distribution at the cross-section under an inlet wind speed of 3 m/s

& 3. 3 m/s N OXGE T B XUE D76 E

FU U A P DR AT S (B2 IR A, IR S IE W e E A A & XU AR TE B 1 ()
Wi LB AP, DX DRUREAA W B o B T T (R S5 (B2 AT B A, 0T 2 X3 R P 4
Ky BTEP L ARG, KRB EHN, SR X G AR R AR E -

PUBEZLDE 5 my Pk 4.5 m HAE 42 300 mm (R 1 BIHEBE B TO0 5, N I KGR BGE N 3
m/s I, 126 T8 W 1) KOG SR R A0 1] 3(b) iz o A ZRARFAE mT L, W T A 7R IX 3 PR3 1) X 38 3 3
S, T A TR DX AR 10 IR A T A AR RS

FEM R ORRE— BRSO RUBTT I (0 R o A $E R LB 22595, HR KR i, S5 {E2k
2 BE ] A8 rCa 4 [ [P A (BE T AR RGBS T3, [ P05 B AP K)o AT 78 70 A e A T
AR R G 7 A R R B AT (HLR 20K 1 BRI P 0 KGR EE . X — LR KAL)
JEEEATAONE - A BN R PSRRI S BURRE A 2 R, RS 12 . AR FUEIE X
ORI W T -5 5 o A T P R 7 AR, T IR SR U AT B SRR BE I B R R A T RS TE Y
HieZ, Rkt — PRz L WA A B R RIS

3.2. hihek FRIRDHER D

AT BRI TR A2 X S B T B ) BR ORI fRAR AR AL SR BEE AR TE SR, R BGRR
TR FEXEEN I 120 m (YT ONBT TR R, R rh il 2 O Bl Ml e LG

DOI: 10.12677/me.2026.141012 120 i AR


https://doi.org/10.12677/me.2026.141012

G &

(1) U DR A 8 W 1 ) o 23 XA 93 LI 4

3.5
_ 30
‘w25
820
s
1.0
Xo5
0.0
0.5

35
_ 30
‘w25
20
1.5
1.0
X5

0.0
-0.5

- X7 A]
0 | N 5
P A2 FE BE B /m
Z Y375
0 i W 3

EE% F&Mﬁ B/m

Figure 4. Distribution of wind speed values at 3 m/s in regular sections
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Figure 5. The fitting curve of the wind speed to the distance between the rule section and the roadway wall
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Table 3. Table of fitting characteristics of wind speed distribution and average wind speed point position in rule cross-section
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Figure 6. Wind speed distribution map of convex section with radius 300 mm
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Figure 7. Fitted curve of wind speed versus distance from roadway wall for a convex body with a radius of 300 mm
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