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Energy Characteristics Prediction of Centrifugal Pumps
Based on Artificial Neural Network

Tan Minggao Liu Houlin  Yuan Shouqi Wang Yong Wang Kai
( Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract

The application of the BP and RBF artificial neural networks in energy characteristics prediction of
centrifugal pumps was summarized. The structure and characteristics of the two artificial neural networks
were introduced in detail. The models of BP and RBF artificial neural network were established
respectively to predict the centrifugal pump energy characteristics. The characteristics data of 57
centrifugal pumps were used to train the two models, and the data of the other 6 centrifugal pumps were
used to test the two models. The study shows that the prediction results of the two networks are closer and
the trends of prediction results are the same for the two networks. The precision of BP network is a little
higher than that of RBF network. The head average prediction discrepancy for BP network is 3. 85% and
the efficiency average discrepancy is 1.39% points. The head average prediction discrepancy for RBF
network is 4. 79% and the efficiency average discrepancy is 3. 43% points. The prediction time of RBF
network is only half the time of BP network.
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Tab.1 Partial training data of the two networks

FFE  D,/mm by/mm B,/ (°) @/(°) D;/mm by/mm  Fg/mm®>  (Q/m’-h~! z H/m %
1 315 8 35 136 320 20 418 44.9 4 124 47.90
2 164 10. 4 26 112 170 24 1231 45.7 6 29.3 82.90
3 255 5 35 200 260 10 210 12.5 5 80 40. 00
4 245 7 35 200 257 20 531 25 5 80 52.40
5 137 14 27 110 143 30 2124 50 6 20 79. 00
6 399 21.5 33 130 418 42 9503 200 5 50 76. 50
7 267 38 27 90 280 65 14 430.7 400 7 20 79. 00
8 196 5.6 35 135 202 18 550 25.09 4 42.2 64.79
9 194 7 40 119 212 21 600 32.65 5 48.3 73.61
10 240 55.5 23.5 99.5 260 80 22309 442.44 6 11 86. 66
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Fig.3 Discrepancy curve of BP network
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Fig.4 Discrepancy curve of RBF network
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Tab.2 Parameters of test models

R D,/mm b,/mm B,/(°) @/(°) D,/mm by/mm Fy/mm? 0/m* +h-! :
1 290 8 34 150 325 20 354 36. 18 5
2 263 5 32 147 268 14 366 32.4 5
3 192 4 38 117 198 15 335 20. 37 5
4 158 10 30 120 170 22 580 30 6
5 210 14 27 110 222 26 2058 100 6
6 134 18 28.5 108. 5 144 34 2430 64.91 6
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Tab.3 Prediction results of test models

we . TG {E BP MIZ& T 512 RBF 28 FUi{E 5152 22

H/m /% H/m AH/% /% An/% H/m AH/% n/% An/%
1 32.0 1113 49.50  110.18 0.85 49.71 0.21 115.08 3.55 55.50 6.00
2 35.7 87.53  56.40 83. 01 5.16 56.72 0.32 82.13 6.17 59.27 2.87
3 44.8 46.35  65.40 48.47 4.57 67.98 2.58 47.41 2.29 69.57 4.17
4 74.0 30.79  75.00 30.81 0.06 73.15 1.85 32.07 4.16 73.22 1.78
5 93.0 50.00  81.25 46.15 7.70 78. 04 3.21 53.63 7.26 83.55 2.30
6 173.0 16.58  80.59 15.79 4.76 80. 76 0.17 17. 46 5.31 84.03 3.44
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Fig.5 Regression analysis result of BP network Fig.6 Regression analysis result of RBF network
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