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Fig.1 Experimental setup of pump system
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Fig.2 Curve of step response
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Table 1 Control model of constant-pressure water supply

BT TTRRE k% o S F/Hz P38 R AL AR
100 30~50 G@»:%ﬁ?ﬁ%%%?%f%%% 90.31
80 30~50 G(s)=%m 93.12
50 30~50 Gu):zégggis%%?gggg 9331
40 30~50 G(s)= 8200+ T8l 2 93.22

(1+2.05)(1 + 1.995)

*2 TEHKER

Table 2 Control model of variable-pressure water supply

W1 k% Rk /Hz TR AL AR
00 s a0 e
80 30~50 G(s):% 91.56
50 30~50 G(s):% 93.16
40 30~50 Gls)= 61.96(1+7.38s)e’°'19‘* 9296

(1+1.855)(1+1.87s)
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Experimental study on control model of centrifugal pump
variable-pressure water supply system

Tang Yue, Zhang Xinpeng™, Huang Zhipan, Cheng Jun
(Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract: Variable-pressure water supply is considered to be a good operation mode to save energy. But lacking enough
study on the control model results in pressure fluctuation at user side, which will restrict variable-pressure water supply
for application and popularization. To improve the control quality, a step response experiment rig of water-supply
system was set up based on virtual instrument and frequency converter. A LabVIEW test program was compiled to carry
out the step response experiment at different openings of valve. And then process models were constructed with system
identification toolbox of Matlab according to experiment data. Contrasting the theoretical and experimental models,
variations among different processes were analyzed from vertical and horizontal aspects. The results showed that the
variable-pressure operation had a similar variation trend in structure and parameters, and it also had more obvious inertia,
time varying and hysteretic nature. So the transient state performance of the variable-pressure water supply system
should be considered for design of variable-parameter controller with PID.

Key words: centrifugal pump, control, models, system identification, step response, variable-pressure water supply



