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Prediction Models for the Heating Values of Municipal Refuse Based
on BP Neural Network

MA Xiaoqian, XIE Zeqiong

School of Electric Power, South China University of Technology, Guangzhou 510640, China

Abstract The heating values of municipal refuse entering into the incinerator are unstable, which have a great influence on the stable
operation of the incineration. By using genetic algorithms to optimize initial weighs and thresholds of BP neural network, a predictive
model is established to predict the heating values of municipal refuse. The online operating data are processed based on Garson method
and principal component analysis, and then those data are used as input parameters of BP neural network. The measurement and
prediction of the heating values of municipal refuse are able to be obtained on-line. The results show that the relative average error for

the predicted values is 2.64%. The confidence interval (95%) of the relative average error for the test samples is between —1.75 and 2.59.

Therefore, the model has both high accuracy and high confidence level, which is very suitable for engineering applications.
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Table 1 Operational parameters of the incineration

o o [ - AN AR D EAREORE ERWES EAEREE
P hRAL A W EEC R UE /Pa G S/ J(ed MPa e
1 514.47 906 -38 499 229 891.2 6.40 437
507.13 935 -49 486 224 914.0 6.42 435
3 481.60 946 -42 489 220 949.7 6.43 441
49 526.58 986 -38 493 219 1079.9 6.51 442
50 540.36 980 -33 491 219 1042.5 6.50 445
. — UM /% G 3 ¥ R SR G 3§/ TYN , — YNSRI IR AR
e o HOKREIC 1
/(km?+h™) /(km* h™) /(t-d™) Ui/ (- d ) PEC A (- d™) HE A (e d )
1 57.3 8.3 2.65 1.39 1137 101.14 123.34
56.5 8.6 456 7.02 1116 100.30 112.42
3 58.1 7.0 8.85 18.94 108.6 97.44 105.76
49 55.5 8.3 030 48.52 119.7 88.09 117.29
50 54.8 8.0 0 36.62 120.0 86.91 119.17
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Table 2 First seven principal components of the 50 samples

e F, F F; F Fs Fs F

1 -4.3153 1.5909 -1.1317 0.9675 3.0924 -0.5086 1.0883
2 -4.0846 -0.4138 -0.9541 2.0098 2.6685 -1.9548 1.5261
3 -3.2113 -1.1077 -0.4231 2.0780 0.8367 -1.8403 -0.7877
4 -3.5784 -1.4193 -0.2307 1.9649 -0.3197 -0.9014 04114
48 3.1053 -1.2090 -1.0802 0.0687 0.2797 -0.9301 -0.2300
49 2.4543 ~1.4342 -1.0308 -0.1484 0.0881 -1.2852 0.7272
50 1.9517 -1.0711 -0.2392 0.1012 0.1011 -0.3848 0.8960
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Table 3 Predictions of three different neural networks

Do 245 S 1 — & BP PCA-BP PCA-GA-BP
e fE/ (k) - kg™) B e/ (kJ-kg™)  HXTER 22/% BUE/ (kI -kg™)  HXTIRZE/% BIME/ (KT - kg™ MR 22/%
5595 6145.5 9.84 5803.1 3.72 5747.7 2.73
5531 4949.1 -10.52 6002.2 8.52 5702.5 3.10
5966 6714.7 12.55 5724 .4 -4.05 5884.3 -1.37
5873 5610.5 -4.47 5404.3 -7.98 57972 -1.29
5184 57822 11.54 5612.2 8.26 49974 -3.60
5607 48473 -13.55 5738.8 2.35 5898.6 5.20
5971 6585.4 10.29 6558.5 9.84 6146.5 2.94
6018 5443.9 -9.54 6350.2 5.52 58122 -3.42
5442 5754 .4 5.74 5069.8 -6.84 55149 1.34
6473 6962 .4 7.56 6572.7 1.54 6383.0 -1.39
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