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Abstract

According to the training samples of the indicator gases data got from the procedural heating-up
experiment, the model based on RBF neural network for predicting the coal spontaneous combus-
tion was established, and the temperature of coal in 7162 goaf of Longdong coal mine was pre-
dicted effectively by MATLAB software. The prediction model takes CO concentration, C;H4 con-
centration and C;H4/C;Hg value as input unit, whose topological structure is 3-12-1. The prediction
results show that prediction effect of the neural network model is very good and the error is very
small. CO concentration can be taken as the main indicator gas for coal spontaneous combustion
prediction, and the accuracy of coal spontaneous combustion prediction can be improved by add-
ing C:Hs concentration as an auxiliary indicator gas when the coal temperature is between
160°C~250°C, adding C;H4/C;H, value as an auxiliary indicator gas when the coal temperature is
above 250°C. The prediction method can provide scientific guidance for the prevention and con-
trol of coal spontaneous combustion.
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ARSI E] T 20 %, w1 15 BN IR, J5 5 AAE AR IFEAS . 7EH T M I 2R 2 i,
N i N IHEAT A — L AL,
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Table 1. Data of programmed temperature experiment

F 1 EFARSEKE

w5 CO ¥ fE/ppm CoH4 ¥ Z /ppm CoHe ¥ % /ppm Hl/C
1 35.2111 0 0 36.3
2 35.7053 0 0 42.3
3 38.7328 0 0 50.7
4 41.1869 0 0 65.0
5 62.5441 0 0 78.1
6 70.0148 0 0 86.3
7 154.3536 0 0 98.6
8 201.4006 0 0.5125 107.9
9 285.9972 0.2536 0.5803 125.2
10 478.2493 0.4798 0.7884 134.1
11 651.7851 0.7817 1.4250 146.9
12 1289.5321 2.4840 2.3316 166.2
13 2283.2432 4.0126 5.6080 187.6
14 3861.8117 8.1524 13.3899 206.4
15 7061.1480 15.0067 18.6869 228.4
16 16562.3840 26.4572 28.3644 249.6
17 21791.9472 39.3220 46.1785 269.2
18 38222.7960 70.3007 80.2083 315.0
19 41423.3149 68.8924 84.6221 333.7
20 42285.2256 66.7371 85.2869 355.9
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Figure 1. Training curve of network error based on CO concentration
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Figure 2. Training curve of network error based on C,H, concentration
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Figure 3. Training curve of network error based on C,H,/C,H¢ value
[E 3. ETF C,H,/C Hs ERIMEEIRENZREN L%

DOI: 10.12677/me.2020.82011 72

Al AR


https://doi.org/10.12677/me.2020.82011

R

P 1~3 FTUAR Y, W28 D2k BN, AT LU SR T -
5. T RBF #Z MY B AT
5.1. £F CO iRE M RBF &ML FN

HET CO R BE MG TR h 28 4 1) 4 BT

,

File Edit View Insert #indow Help

Tools De:
D& K RAM® O0&E =3
COTMHE iR &5 R

u
i3
i |§

350 : .
—— LERBR
o FUIAR

300+ i

250+

ZE 500l
&® 200

150+

100+

50

o 2 4 6 8 10 12 14 16
i TR A

Figure 4. Prediction curve of coal temperature based on CO concentration
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Figure 5. Prediction curve of coal temperature based on C,H, concentration
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Figure 6. Prediction curve of coal temperature based on C,H,/C,Hg value
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