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Simulation study on monitoring and measuring location of average

air velocity in section of mine roadway based on Fluent
Wang Hanfeng
( China Coal Research Institute Co. Ltd. Beijing (100013" China)
Abstract: In order to confirm installation location of air velocity sensor adaptive to average air velocity in section of mine roadway and to
ensure the accuracy of air volume monitored and measured in the mine roadway. Fluent software was applied to the three dimensional nu—
merical simulation on the air flow fields of 24 mine roadway models under different mine roadway type different section size and different
air velocity condition. The point location where average air velocity was equal to the central axial line in the section of the mine roadway
was established and the relationship between the point location and the mine roadway section was summarized. The distance to roof from
the point location of the mine rectangle roadway would be 11% ~ 12% of the mine roadway height and the distance to the roof from the
point location of half arch roadway was 15% ~ 16% of.the mine roadway height. Meanwhile a search table and calculation formula of the
average air velocity was provided and in comparison'with site measured results the air velocity data could be fitted basically and could
provide powerful protection to the air velocity sensorapplied to accurately monitor and measure the air flow volume of the mine roadway.
Key words: mine ventilation monitoring and measuring; air velocity monitoring and measuring; numerical simulation of mine ventilation;

air velocity sensor; average air velocity
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Tablel Distance from average air velocity point to roof with different air velocity
/ /m
(‘mxm) I m/s 2 m/s 3m/s 4ml/s 5m/s 6 m/s 7 m/s 8 m/s
3.5%5.0 0.388 0.389 0. 386 0. 388 0. 386 0. 388 0. 387 0.390
3.0%x4.0 0. 341 0. 341 0.342 0. 340 0.341 0. 340 0.343 0. 340
3.5%5.0 0.528 0.528 0.529 0.528 0.527 0.528 0.527 0.528
3.0x4.0 0. 482 0. 482 0. 481 0. 481 0. 481 0. 484 0.481 0. 486

Table 2 Relationship between average air velocity and air velocity in average air velocity point with different air velocity

/ A /(m 2
(‘mxm) 1 m/s 2 m/s 3m/s 4 m/s 5m/s 6 m/s 7 m/s 8 m/s
3.5%5.0 1. 000 2.021 3.015 4.013 5.014 6.012 7.013 8.014
3.0%x4.0 1. 000 2.020 3.018 4.016 5.013 6. 015 7.023 8. 024
3.5%5.0 1. 000 2.011 3.017 4. 016 5.018 6. 022 7.023 8.019
3.0x4.0 1. 000 2.021 3.025 4. 023 5.014 6.014 7.016 8.012
2.2 C=(a-a,) /(a,~a,) (2)
24 B= (b-b,) /(b,~-b)) (3)
A Ty~ Ty~ T3n Ty T,( b,) .
T,( a, by) T,( a, b,) .
( 3) T,( a, b,)
X 2.8m. 3. 7m C=
0.6;B =0.4, T r=
0.324 m.,
o 2.3
12
2.5~3.5m 3.0~5.0 m ( 3)
11% ~
12% o
15% ~16% 12 N
( 3)
T a b ¢, <a<a,

b, <b<b, a,~a,
3.5.3.0.4.5.5.0 m; T

r

r=(14CB-C-B) r,+B( 1-C) r,+C( 1-B) r,+CBr, ( 1)
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3
Table 3 Distance from average velocity point to roof and ratio of the distance and

roadway height with different roadway conditions

r/m r/a

al/m

3.5m 4.0 m 4.5m 5.0 m 3.5m 4.0 m 4.5m 5.0m
3.5 0.382 0. 388 0.389 0.393 0.109 0.111 0.111 0.112
3.0 0. 340 0. 345 0. 346 0.352 0.113 0.115 0.115 0.117
2.5 0.297 0.299 0. 305 0.312 0.119 0.120 1.122 0.125
3.5 0.371 0.377 0. 380 0. 388 0.106 0.108 0.109 0.111
3.0 0.325 0.330 0.333 0. 340 0.108 0.110 0.111 0.113
2.5 0. 287 0. 288 0.295 0.301 0.115 0.115 0.118 0.120
3.5 0.557 0. 546 0.535 0.528 0.159 0.156 0.153 0.151
3.0 0. 484 0.471 0.458 0. 455 0.161 0.157 0.153 0.152
2.5 0. 408 0.394 0.375 0.372 0.163 0.158 0.150 0.149
3.5 0.571 0. 560 0.550 0. 543 0.163 0.160 0.157 0.155
3.0 0. 488 0. 481 0.474 0.471 0.163 0:160 0.158 0.157
2.5 0.412 0. 401 0.392 0. 386 0.165 0.160 0.157 0.154

4,
2% Fluent

4

Table 4 Data results of average air velocity monitoring and air flow meter testing

/(mesh) /(mes™)
/m /m 1o
/mh 1 2 3 1 2 3 7
3.40  4.20. 0.491 5.17 523 521  5.20 5.17 517 522 518 0.5
3.50 4.00 0.546 2.20  2.26  2.26  2.24 222 2.23 223 2.23 0.4
310  4.70  0.353  2.65 2.69 2.68  2.67 2.68 2,65 2.63  2.66 0.5
3.20  4.05 0.33 1.8 1.83 1.79  1.83 .78 1.82 1.83  1.8I 1.3
3) 2.5~3.5m 3.0~5.0
m
11% ~ 12%
15% ~ 16%;
4)
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