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Influence of Division Pier on Pressure Fluctuation and Internal Flow Pattern
in Outlet Conduit of Axial-flow Pumping System

YANG Fan' CHEN Shijie' LIU Chao' WANG Maoyun® ZHOU Jiren'
(1. School of Hydraulic Energy and Power Engineering, Yangzhou University, Yangzhou 225127, China
2. Jiangsu Provincial Flood Control and Drought Relief Center, Nanjing 211500, China)

Abstract; In order to investigate the influence of division pier on the pressure fluctuation and internal
flow of outlet conduitat different rotational speeds, some high-precision digital pressure sensors CY302
and red threads were installed in the straight outlet conduit, fluctuating pressure signals were obtained
and recorded under different operating conditions. The results showed that read threads were inclined
under the small flowrate condition, while red threads were horizontal approximately under the optimal and
large flowrate conditions. With the increase of flowrate, read threads were more horizontal. Under the
same conditions of rotational speed and flowrate, the average values of pulsating amplitude root mean
square in the straight outlet conduits without division pier were larger than that in the straight outlet
conduits with division pier. With the increase of flowrate, the root mean square of pulsating amplitude
was decreased gradually at the same rotational speed for straight outlet conduits with and without division
pier. At the same flowrate, with the increase of rotational speed, the root mean square of pulsating
amplitude was increased gradually for straight outlet conduits with and without division pier. The main
frequency of each measuring points was the integer multiple relationship with the rotational frequency
under the optimal operating condition of different rotational speeds for the straight outlet conduit with
division pier, while the main frequency of each measuring points was not that. Division pier can improve
flow pattern of straight outlet conduit, decrease the pulsating amplitude, but the improvement effect was
also depended on guide vane outlet velocity circulation and flowrate under different operating conditions.
Key words: axial-flow pumping system; outlet conduit; division pier; flow field; pressure fluctuation;
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Fig.4 Flow patterns at outlet of test section in straight

outlet conduit with dividing pier
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Fig.5 Flow patterns at outlet of test section in straight

outlet conduit without dividing pier
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with and without division pier
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