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Influence of Dynamic Obstacles on Roadway Wind Flow Based on Dynamic Grid
ZHANG Yashuang »+ ZHANG Jingzhao, YAN Zhenguo, HUANG Yuxin, CUI Yuxin, ZHANG Jinlong
(College of Safety Science and Engineering, Xi’an University of Science and Technology, Xi'an, Shaanxi 710054, China)

Abstract: In order to study the influence of dynamic obstacles on mine wind speed, four influencing factors of roadway inlet
wind speed., mine car driving speed, mine car length and blocking ratio were selected when the mine car was driving in the
transportation roadway. The dynamic grid technology was used for numerical simulation, and the variation law of the influence
of different factors on the roadway wind flow was obtained. The results show that the greater the difference between the inlet
wind speed of the roadway and the driving speed of the mine car, the more obvious the average wind speed change of the cross
section of the roadway, and the longer the interference distance of the mine car to thewind flow of the roadway, which greatly
affects the stability of mine ventilation system. The mine car length and the blocking ratio have little effect on the stability of
the mine ventilation system. Using the stepwise linear regression analysis method in SPSS software, the influence of four
influencing factors on the change degree of roadway wind speed from strong to weak ismine car driving speed, roadway inlet
wind speed. blocking ratio and mine car length. The research results are of great significance to maintaining the stability of
mine ventilation system.
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Fig.1 Physical model of mining car-roadway
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Fig.2 Overall grid division of mine car-roadway model
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Table 1 The specific simulation parameters of the

mine car driving in the roadway
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(m/s) m (m/s)
1 6 15 1.32X1.30 0.07 1
2 6 15 1.32X1.30 0.07 2
3 6 15 1.32X1.30 0.07 3
4 6 15 1.32X1.30 0.07 4
5 4 15 1.32X1.30 0.07 2
6 5 15 1.32X1.30 0.07 2
7 6 15 1.32X1.30 0.07 2
8 8 15 1.32X1.30 0.07 2
9 6 15 0.88X1.15 0.04 2
10 6 15 1.05X1.20 0.05 2
11 6 15 1.15X1.30 0.06 2
12 6 10 1.32X1.30 0.07 2
13 6 20 1.32X1.30 0.07 2
2 BEMEMERHN
21 AEHORETITHET EXNEERNESIFH

E} ur]

XM 1, 2, 3, 4 FEATHHERL, 52458 85K

WX EEG = ®, WE 4 Fras . BV 4575 i A
ELL6 m/s By 47 X AT 30 12 s B 9 8 18 AE
I] W 1 RS 2 1

N/ (/s )

(a) #HORGE 1 /s

T — R/ (m/s )
0.00 0.69 1.39 2.08 2,77 3.47 416 4.83 5.54 6.2
W
(b) #ORE 2 m/s
N/ (/s )
0.00 0.65 130 194 259 324 389 454 518 583 648
)
(¢) #HORGE 3 nvs
R/ (m/s )

0.00 0.63 1.26

189 252 3.15 3.78 441

5.04 5.68 6.31

(d) #HONE 4 /s
B4 AR AXE T ETYRE—FZEEE @S ERES S

Fig.4 Wind speed distribution diagrams of roadway direction section at the

same time when mining cars travel underdifferent inlet wind speed
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the mining car travels the same distance under different speeds
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Fig.8 The wind speed distribution of the roadway cross-section at the same time when mining cars travel under different lengths
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same time when mining cars travel under different blockage ratios
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Table 2 Simulation data of each factor
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A / W/ KE/ BHZEL 2 R 5 A
(m/s) (m/s) m SEH R 2EME/ (m/s)

1 6 15 0.07 0.64
2 6 15 0.07 0.41
3 6 15 0.07 0.27
4 6 15 0.07 0.16
2 4 15 0.07 0.16
2 5 15 0.07 0.30
2 6 15 0.07 0.41
2 8 15 0.07 0.70
2 6 15 0.04 0.21
2 6 15 0.05 0.30
2 6 15 0.06 0.34
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Table 3 Variance analysis

TiH  JrZFIim AW ¥Jr Ffa Sig.fH

[ 3 0.318 3 0.106 153.488 0.000
Tk 2 0.008 11 0.001
it 0.326 14
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Table 4 Coefficients of regression model
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i H ) i Sigfd .. EW
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B EATHEE 0,134 0.009 15.221 0.000 0.998  1.002

FH %€ Lt 7.069 0.777 9.103 0.000 0.989  1.011
x5 HEXMESW
Table 5 Correlation analysis
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S 84 Rk 2 1 e
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