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Measuring airflow & evaluating resistance model of .the mine ventilation
network based on Tikhonov regularization

SI Jun-hong, CHEN Kai-yan
( Faculty of Safety Engineering ,China University of Mining & Technology ,Xuzhou 221008, China)

Abstract ; According to the dynamic and complex characteristics of the mine ventilation system,the algorithm of choo-
sing the optimum circuit for the minimum regulation number of measuring airflow and evaluating resistance model was
put forward. Combining with the real-time dynami¢, monitoring data of the air volume,the paper established the meas-
uring airflow & evaluating resistance model of.the mine ventilation network based on the monitoring data. Because it
easily constructed the ill-posed coefficient‘matrix while the model applied to the complex network ,the solving method
of parameters of the Tikhonov regularization based on the greedy algorithm was proposed to revise the model. The ap-
plication shows that this method can.reduce the severity of ill-posed matrix and moderately solve the resistance of the
complex ventilation network. It exerts the real-time dynamic monitoring function of the monitoring system and provides
the basic data to the dynamic simulation of mine ventilation system.
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Fig. 1  Flowchart of choosing the optimum circuit of

measuring airflow and evaluating resistance model
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Fig. 2 Flowchart of the GE algorithm
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Fig. 3 Schematic diagram of mine ventilation

network with multi-fan
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Table 1 Parameters of ventilation network regulation

s JE G KUBH/ Kt/ (m? - s71)
(kg - m™) P 1 P2 P53
1 0 25.000 0 25.000 0 25.000 0
2 0 60. 000 0 60. 000 0 60. 000 0
3 0 35.000 0 35.000 0 35.000 0
4 1. 020 29.7829 29.599 8 29.441 1
5 1.00 28.967 9 29.070 1 29.158 6
6 1.20 30.275 6 30.313 7 30.346 9
7 0. 65 5.101 5 5.121 8 5.139 3
8 0.08 63.852 3 63.791 7 63.739 0
9 0.20 34.069 5 34.191 9 34.297 9
10 0.30 4.783 0 4.599 9 4.441 1
11 0.32 33.750 8 33.669 9 33.599 7
12 1.00 30.973 6 31.016 3 31.053 4
13 0.33 26.249 2 26.330 1 26.400 3
14 0.14 56. 147 7 56.208 3 56.261 0
15 0.20 25.872 1 25.894 6 25.914 1
16 0.30 4.724 4 4.686 3 4.653 2
17 0 120. 000 0 120. 000 0 120000 0
18 0. 80 25.000 0 25.000 0 25:000 0
19 0.12 60. 000 0 60. 000 0 60. 000 0
20 0.34 35.000 0 35.000 0 35.000 0
*z2 BERHEAN
Table 2 Air pressure of main fans
KL T/ Pa W1 W2 WY 3
KL 1 1 890. 593 1 876. 931 1 865. 145
KL 2 2193.973 2199.210 2 203.769
KL 3 1957.792 1961.519 1 964. 761
F3 EXMLEEE
Table 3 Circuit of the ventilation network
o] 5 FRps3 [m] #5332
1 1 4.8,17,18
2 2 5,8,9,11,17,19
3 3 5,8,9,11,-13,16,17,20
4 6 -5,7,-11,13,-15,-16
5 10 4,-5,-9
6 12 -5,7,-11,13
7 14 -7,-8,-9,15
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Table 4 Relative error of the direct solution and

regularization solution

o . X AHXFIRZE %
X b.¢

4 1.890.593 00 1.202 4 1.199 91 0.20 0.01
5 1957.792 00 1.3772 0. 986 68 37.72 1.33
6 0 1.347 7 1.298 26 12.31 8.19
7 -6.862 98 10.540 3 0.01230 1521.58 98.11
8 0 0.076 6 0.080 12 4.25 0.15
9 0 -0.070 9 0.209 56 135. 45 4.78
11 1961.51900 0.3200 0.319 95 0 0.02
12 0 1.053 4 0.993 90 5.34 0.61
13 1865.14500 0.3415 0. 346 30 3.48 4.94
14 2203.769 00 0.089 8 0. 106 61 35.86 23.85
15 1964.761 00 0.3303 0.349 77 65.15 74. 89
16 0 0.164 3 0. 106 81 45.23 64. 40
18 -45.363 10  0.818 8 0.799 33 2.35 0.08
19 0 0.1233 0.119 90 2.75 0.08
20 0 0.358 6 0.352 39 5.47 3.65
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