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Experiment on Characteristics of Pressure Fluctuation at
Bottom of Pumping Suction Passage

SONG Xijie LIU Chao YANG Fan ZHA Zhili YAN Tianxu HUANG Jiawei
(School of Hydraulic Energy and Power Engineering, Yangzhou University, Yangzhou 225100, China)

Abstract ; In order to study the mechanism of bottom vortex generation in the suction passage of pumping
station, and explore the relationship between pressure pulsation and vortex generation under flare pipe at
bottom of suction passage, 20 pressure pulsation monitoring points were evenly arranged at the bottom of
suction passage in the form of concentric circular ring. At speed of 2 200 r/min, the pressure pulsations
experiment under different flow conditions was done. By analyzing the time domain and frequency domain
of pressure fluctuation and pressure distribution at the bottom of suction passage, the law of pressure
pulsation at the bottom of suction passage of the axial flow pump was revealed. According to the analysis
of pressure fluctuation time domain, the pressure fluctuation amplitude of the bottom water flow at the
bottom of inlet basin was decreased and then increased with the increase of flow rate. The maximum
pressure of the flow pressure was fluctuated under the large flow condition, which was the same as the
design flow. No vortex and whirlpool occurred mainly in the case of large flow conditions. The
experimental results showed that the pressure pulsation at the bottom of the suction passage was twice as
high as that of the impeller, and there was no dominant frequency at impeller frequency, which indicated
that the pressure pulsation at the bottom of the suction passage under the bell-tube of the axial flow pump
was still affected by impeller rotation. Under large flow conditions, the vortex under the bell-tube was
easy to produce with high frequency of occurrence and long duration. The position of the vortex under
different working conditions was corresponded to the position of the low pressure zone at the bottom of
suction below the bell-tube.
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Fig.1 Experiment bench of axial-flow pump
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Fig.2 Sketches of pressure pulsation test position
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Fig.3  Performance curves of model pump
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Tab.1 Basic performance parameters under different conditions

TS Wik Q/(Les™) % H/m &) Sk N/ (remin ") HHE/(N-m) Ij %/ kW
0.80, 25.72 2. 467 2200 3.72 0. 86
Q. 32.12 1.628 2200 3.06 0.71
1.2Q, 38.56 0. 537 2200 2.48 0.54
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Fig.5 Time domain diagrams of monitoring points under large flow conditions
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Fig.6 Time domain diagrams of monitoring points under small flow conditions
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