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Abstract; Gridding method and black box method were used to acquire and analyze real—time monito-
ring of moisture content in heat—drying sludge. The properties and calculation methods of hot and humid
air in heat—drying system were discussed to study the relationship of moisture discharge rate, drying
time and sludge moisture content in the return air inlet. The latest honey badger algorithm (HBA) was
tried and introduced to optimize the support vector machine (SVM). HBA-SVM regression model was
established, and then compared with the regression model of SVM optimized by particle swarm optimi-
zation (PSO) and genetic algorithm (GA). Results showed that the return air inlet moisture discharge
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rate and sludge moisture content were non—linearly reduced with drying time, and the reduction rate of

moisture discharge was slightly higher than that of moisture content. The coefficient of determination
(R*) and root mean square error (RMSE) of HBA-SVM were 0.996 5 and 0.979 2, respectively, and

lower dispersion and higher accuracy were achieved. By transplanting the model into the embedded sys-

tem and verified by site testing, the comprehensive prediction accuracy reached more than 90%. It is

concluded that the low dispersion of the prediction value and high prediction accuracy are obtained by

applying the HBA—-SVM regression model, which is an effective method that can be used to monitor the

actual sludge moisture content.

Keywords: Sludge; Heat drying; Moisture content; Honey badger algorithm; Regression model
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Table 1 Table of experiment data acquisition
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FHE/min (g-m™) TIKRE % (g-m™?) TR/ % (g-m™) FIKE/ % (g-m™?) FIKR/ %
5 35.6 80.3 36.1 82.5 36.1 82.1 35.8 81.4
10 30.3 73.6 31.8 74.6 30.3 74.4 29.8 75.2
15 26.9 67.1 27.2 66.3 26.5 66.4 26.8 68.1
20 24.6 61.7 23.3 60.3 23.5 62.7 23.9 61.5
25 21.3 56.5 21.6 55.9 20.8 58.9 20.4 57.2
30 19.0 53.5 18.7 52.8 18.8 54.8 19.4 53.8
35 17.2 51.2 16.9 49.7 17.2 51.5 17.0 49.3
40 15.8 47.9 15.4 46.3 15.4 46.3 16.3 46.3
45 14.3 44.7 14.3 44.7 14.7 43.1 14.3 42.5
50 13.4 42.8 13.6 41.5 13.2 40.2 14.0 41.0
55 12.8 39.9 12.3 38.9 12.7 38.2 12.4 39.4
60 12.7 35.8 12.2 36.1 12.4 36.3 12.2 37.2
65 12.2 34.2 12.0 34.6 12.2 34.4 12.0 35.0
70 12.0 32.5 12.1 32.5 11.8 33.5 11.6 32.5
75 11.7 30.2 11.4 30.0 11.5 32.1 11.4 31.0
80 11.6 29.0 11.8 30.6 11.2 30.0 11.1 28.7
85 11.4 27.8 11.4 29.5 11.1 28.3 10.6 27.9
90 11.2 27.0 10.5 27.3 10.5 26.8 10.1 27.0
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