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Abstract

Aiming at propeller cavitation noise prediction,a hybrid algorithm combining the computational fluid dynamics
( CFD) method based on the viscous multiphase inflow theory with the pulsating spherical bubble radiated noise the-
ory was proposed. By using the algorithm,the prediction of the propeller transient cavitation in non-uniform inflow
and the slow-varying component of the cavitation noise were studied ,and the feature analysis was conducted. Firstly,
the propeller hydrodynamic performance parameters and the periodic pattern of cavity in uniform inflow and in non-
uniform flow were verified by experimental data. The second derivative of cavity volume was computed according to
the cavity characteristic length deduced by the numerical solution of the periodic cavitation area. Then , the slow-var-
ying component of the cavity noise in the same non-uniform inflow, different rotation speeds were computed by the
pressure formula of pulsating spherical bubble radiation. The computation method of propeller cavity noise was tested
by the experimental results in frequency domain. Finally, the slow-varying component of the propeller cavitation
noise under the condition of different working condition , different advance coefficient, different cavitation index, dif-
ferent skew angle, different blade number, and different propeller size. The physical features of the cavitation noise
were researched , and the results showed that the method predicted the blade frequency accurately, and the amplitude
of the blade frequency and the two time blade frequency was relative to the advance coefficient, non-uniform inflow,
blade numbers, skew angle and propeller size. The feature analysis had some guidance significance to the target
identification.

Keywords : non-uniform inflow, cavitation noise, slow-varying component,feature analysis

— 304 —



