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Prediction of Aero-acoustic Noise Induced by Unsteady Flow around a Two-
dimensional Cylinder Based on Hybrid Method

QIN Hao*, SONG Yahui
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: The acoustic analogy theory combined with the computational fluid dynamics approach is used to predict the
sound generated by unsteady viscous flow is usually called the hybrid method, a numerical simulation of aero-acoustic
noise induced by unsteady flow around a two-dimensional circular cylinder was made using the hybrid method. First,
the two-dimensional unsteady flow field was computed by the Navier-Stokes at a low Mach number. The obtained
numerical results of flow field were compared with available experimental results and numerical results. Second,
the unsteady flow results were used as an input data to the Curle function. Then the acoustic results far from the
circular cylinder model were calculated. The accuracy of the aero-acoustic noise results were generally evaluated by
comparing it with corresponding results from other’ s studies.
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