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A study on influence of structural vibration on cavitating flow
DU Te-zhuan, WANG Yi-wei, HUANG Chen-guang

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Beijing 100190,
School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049)

Abstract: Unsteady evolution of cavitation may result in structural vibration and deformation.
Conversely, the cavitating flow is affected by structural vibration. Cavitating flows around
slender body are simulated to analyze the influence of structural vibration on evolution of
cavitation. Simulation results show that structural deformation changes the local angle of attack
around vehicle’s head. Evolution of cavitation and re-entrant jet are affected by local angle of
attack with a time delay. Cavitation on pressure side grows slower than that on suction side.
Alternation of angle of attack will influence the re-entrant jet and result in local detachment of
cavitation under large structural deformation. Evolution of cavitation mainly depends on the
frequency of structural vibration while non-dimensional vibration amplitude exceeds 0.05.

Key words: Fluid-structure coupling; Cavitating flow; Structural vibration; Numerical
simulation,
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