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Construction of similar test model for mine dust—proof water supply

network and optimization of pressure monitoring layout

PENG Ya,JIANG Zhongan
(School of Civil & Resource Engineering , University of Science and Technology Beijing , Beijing 100083, China)

Abstract; Based on the hydraulic similarity theory, a theoretic method for establishing a similar test model equivalent to the mine dust—
proof water supply network was proposed. Based on the basic equations of fluid mechanics and the dimensional analysis method, combined
with the gravity similarity criterion and the pressure similarity criterion, the relationship between the main physical indicators of the water
supply pipe network and its similar model was derived.The EPANET hydraulic simulation software was used to solve the pipe network pro-
totype and model hydraulic conditions under the maximum dust—proof water consumption, and the error analysis was performed.The results
show that the average relative errors of similar ratios for volume flow rate, velocity and head difference were calculated to be 0.20%,
0.46% and —4.20% respectively, verifying the rationality and feasibility of similar test model construction. At the same time, in order to
further effectively monitor the hydraulic conditions of similar physical models, an optimized mathematical model of measuring points was
constructed based on information theory and correlation coefficients, and the dynamic hydraulic simulation of daily dust water demand was
used to optimize the arrangement of pressure monitoring points.
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Fig.1 Simplified layout of underground mine water supply network
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Fig.2 Nodes and pipes parameters of the prototype pipe network
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Table 1 Comparison of volume flow rate and velocity based on hydraulic simulations of prototype and model pipe networks
o JRALE HEAIAE bk (VS EAN TLHEARMLLE R
i K/, HZ W/ W KB/ B W/ Ry SR S *E}ﬁ?é SR e *E}ﬁ?é
m m  (m®-h)(m-sT) m m  (m®-h")(m-s") 2/ % %/ %
1 260 150 153.20  2.408 2.6 38.96 1.034  0.241 148.162 148.225 -0.04 9.99 10 -0.08
2 500 100 32.44 1.147 5.0 25.97 0.219  0.115 148.128 148.225 -0.07 9.97 10 -0.26
3 400 100 26.56  0.939 4.0 25.97 0.179  0.094 148.380 148.225 0.10 9.99 10 -0.11
4 100 80 26.56 1.468 1.0 20.78 0.179  0.147 148.380 148.225 0.10 9.99 10 -0.14
5 200 100 5.88 0.208 2.0 25.97 0.040  0.021 147.000 148.225 -0.83 9.90 10 -0.95
6 100 80 5.88 0.325 1.0 20.78  0.040  0.033 147.000 148.225 -0.83 9.85 10 -1.52
7 650 100 5.88 0.208 6.5 25.97 0.040  0.021 147.000 148.225 -0.83 9.90 10 -0.95
8 50 80 5.88 0.325 0.5 20.78 0.040  0.033 147.000 148.225 -0.83 9.85 10 -1.52
9 200 150 114.88  1.806 2.0 38.96  0.775  0.181 148.232 148.225 0.00 9.98 10 -0.22
10 600 100 44.16 1.562 6.0 25.97 0.298 0.156 148.188 148.225 -0.03 10.01 10 0.13
11 200 100 11.72  0.415 2.0 25.97 0.079  0.042 148.354 148.225 0.09 9.88 10 -1.19
12 80 80 11.72  0.648 0.8 20.78  0.079  0.065 148.354 148.225 0.09 9.97 10 -0.31
13 110 100 32.44 1.147 1.1 25.97 0.219  0.115 148.128 148.225 -0.07 9.97 10 -0.26
14 50 80 5.88 0.325 0.5 20.78 0.040  0.033 147.000 148.225 -0.83 9.85 10 -1.52
15 200 100 26.56  0.939 2.0 25.97  0.179  0.094 148.380 148.225 0.10 9.99 10 -0.11
16 70 80 26.56 1.468 0.7 20.78 0.179  0.147 148.380 148.225 0.10 9.99 10 -0.14
17 500 100 70.72 2.501 5.0 25.97 0.477 0.250 148.260 148.225 0.02 10.00 10 0.04
18 100 80 26.56 1.468 1.0 20.78 0.179  0.147 148.380 148.225 0.10 9.99 10 -0.14
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19 300 100 44.16  1.562 3.0 2597 0298 0.156  148.188 148.225 -0.03  10.01 10 0.13
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22 780 100 17.60  0.623 7.8 2597  0.119  0.062 147.899 148.225 -0.22  10.05 10 0.48
23 200 100 17.60  0.623 20 2597  0.119 0.062 147.899 148225 -0.22  10.05 10 0.48
24 200 100 1172 0.415 20 2597 0.079 0.042 148.354 148.225 0.09 9.88 10 -1.19
25 50 80 11.72 0.648 0.5 2078 0.079 0.065 148.354 148.225 0.09 9.97 10 -0.31
26 200 100 5.88  0.208 2.0 2597  0.040 0.021 147.000 148.225 -0.83 9.90 10 -0.95
27 70 80 588  0.325 0.7 2078 0.040 0.033  147.000 148.225 -0.83 9.85 10 -1.52
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Table 2 Comparison of water head difference based on

hydraulic simulations of prototype and model pipe networks

- JE#/m JEZARLEE R A5
WL FURERE BURER HEM BN &/ %
2-7 103.72 1.10 94.29 100 -5.71
2-9 49.59 0.50 99.18 100 -0.82
2-10 187.57 1.90 98.85 100 -1.15
2-15  323.36 3.39 95.39 100 -4.61
2-17  350.05 3.69 94.86 100 -5.14
2-28  421.63 4.57 92.26 100 -1.74
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