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Table 1 Performance data of an axial flow pump at different blade angles in model test
B/ Q/ H/ g/ | B/ O/ H/ g/ || B/ O/ H/ g/ | B/ Q/ H/ g/ | B/ Q/ H/ oy
° Ls!' m % ° Ls!' m % ° Ls' m % ° Ls!' m % ° Ls' m %
-4 375.3 4.949 71.49|| -2 401.7 4.784 69.91 0 425.2 4.919 70.48 2 441.6 5.533 73.66| 4  465.3 5.689 73.32
-4 371.0 5.329 73.87|| -2 396.8 5.221 73.04|| O 419.9 5.402 73.84| 2 434.2 5.951 75.96| 4  457.7 6.138 75.89
-4 365.0 5.816 76.51|| -2 390.8 5.708 75.85 0 414.4 5.719 75.87 2 431.1 6.177 77.36|| 4 452.0 6.533 78.11
-4 355.3 6.522 79.71|| -2 386.4 6.038 77.42|| 0 408.3 6.155 77.88 2 422.3 6.720 80.06| 4  439.1 7.187 80.92
-4 348.4 7.012 81.32|| -2 378.1 6.632 80.02|| 0O 402.8 6.537 79.40| 2 414.3 7.194 81.35 4 4339 7.499 81.77
-4 339.4 7.588 82.76|| -2 365.1 7.433 82.74|| 0 396.3 6.940 80.85 2 405.7 7.675 82.90|| 4 425.3 7.945 83.33
-4 331.8 8.067 83.88|| -2 357.4 7.863 83.52|| O 389.9 7.325 82.40| 2 394.5 8.289 84.06| 4  411.6 8.669 84.75
-4 326.9 8.361 84.02|| -2 343.1 8.627 84.40| 0 381.1 7.741 83.35 2 383.4 8.798 85.00( 4  400.9 9.153 85.44
-4 316.0 8.826 83.57|| -2 332.7 9.162 84.51 0 368.5 8.472 84.71 2 374.4 9.283 85.54| 4 391.1 9.620 85.69
-4 310.6 9.087 83.45|| -2 322.3 9.594 83.85 0 347.2 9.518 85.19 2 363.4 9.797 85.84| 4 380.6 10.050 85.85
-4 299.4 9.597 82.80|| -2 308.410.100 82.64| 0 335.710.000 84.72| 2 346.5 10.420 84.63 4 373.7 10.260 85.69
-4 284.110.100 80.47|| -2 299.810.340 81.23 0 315.410.610 82.48 2 335.910.720 83.41 4 361.0 10.720 84.61
-4 259.610.620 75.37|| -2 274.510.770 75.86| O  291.410.950 76.86| 2 314.7 11.020 78.90| 4 335.0 11.250 80.14
-4 243.410.930 72.03|| -2 253.611.120 71.52| 0 262.411.340 70.73 2 288.111.310 73.17| 4 314.4 11.440 75.70
2.1
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Table 2 Predicted value and test data of lift head and their difference at different blade angles
B/ e H/m H'/m AH/m p/ e H/m H'/m AH/m p/ e H/m H'/m AH/m
0 5.719 5.726 -0.007 -2 5.708 5.639 0.069 -4 5.329 5.407 -0.078
0 6.155 6.098 0.057 -2 7.433 7.349 0.084 -4 7.588 7.524 0.064
0 8.472 8.537 -0.065 -2 9.162 9.168 —-0.006 -4 9.597 9.595 0.002
0 9.518 9.537 -0.019 -2 10.771 10.866 —-0.095 -4 8.067 8.007 0.060
AH=H-H'.
2.2 s-B=-4" - = =0° ——p=4°
90 —f=-2" —o—p=2°
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p=20° ’ 30000 Fig.2 Predicted result of efficiency at the variation
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Water pump performance prediction with artificial neural network
GE Qiang XU Liang-liang DUAN Xiao-hui
School of Energy and Power Engineering  Yangzhou University  Yangzhou 225009  China

Abstract The main factors influencing the performance of pumping units were analyzed. Based on the relationships
between the pump performance and each factor a prediction model for pump performance was constructed by using
artificial neural network and the model was trained with the test data of an axial-flow pump. Then the BP neural
network was employed for prediction of the relationship of lift head and efficiency-performance index with the flow rate

the angle of blade installation etc. of an axial-flow pump model. The results show that the BP neural network can

improve the accuracy in performance prediction and it can shorten the time and reduce the cost of experiments.
Key words artificial neural network pumping unit performance prediction
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