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Reduction of Complex Pressure Fluctuations and Vibrations in a Pump-water Tunnel System
(2nd Report: Countermeasure by Control of Flow Separation on the Impeller)

by Hidenobu OKAMOTO, Shijie GUO, Hideki KANNO, Shuichiro HONDA, & Kiyonori SATO

This paper describes a vibration reduction countermeasure for a drainage pump station in which axial flow pumps were used. Inves-
tigations of vibration phenomena in the station showed that an unsteady fluid force occurred and the force locked into acoustic pressure
fluctuations of the suction tunnel or vibration of the impeller. Reducing magnitude or changing frequency of fluctuations of fluid force
are ways to remove lock-in phenomena. In the case of an axial type pump, one of the main causes of unsteady fluid force is unsteady
vortex shedding on the impeller blade when the pump is operated under the off-design condition. Small lugs like tripping wires are
mounted on the blade surface to reduce unsteady vortex shedding and to change its frequency. In this paper, we numerically examine
the size and the position of a tripping wire on the blade surface using Vortex Method.

Keywords: Pressure fluctuation, Unsteady fluid force, Vortex shedding, Control of flow separation, Peak frequency, Vortex Method, Small lug,

Lock-in, Resonance, Acoustic natural frequency
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