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Experimental analysis and prediction of energy performance parameters of
S-shaped tubular pumping system based on BP — ANN

SHEN Qiangru' , LU Yuting’, LU Meining’, JIANG Dongjin’, YANG Fan’
(1. School of Transportation and Civil Engineering, Nantong University, Nantong 226019, China; 2. College of
Hydraulic Science and Engineering, Yangzhou University, Yangzhou 225009, China; 3. Jiangsu Hongze
Lake Water Conservancy Project Management Office, Huaian 223005, China )

Abstract: When the rotating speed change of the pump exceeds 20% of the original speed, the calculat-
ed values of its performance parameters by the pump similarity law are greatly differentiated. In order to
analyze and solve this problem, a surface function equation is constructed to predict the flow rate and axi-
al power of the pump device based on the two parameters of the pump speed and the head of the pump de-
vice. The energy efficiency performance curve with nonlinear characteristics of the tubular pump device at
different speeds is converted to a prediction model of the energy efficiency parameters of the tubular pump
device at different speeds based on BP — ANN. Meanwhile, the input mode of the prediction model is de-
termined to establish the network structure of BP — ANN. According to the verification by the experimen-
tal data, the absolute deviation of the predicted pump efficiency is less than 1 % , which meets the accu-
racy requirements of practical engineering applications. This model can provide a reference for variable
speed regulation and performance conversion of pump devices.
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