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Analysis on Rotor Vortex Interference Noise Under Different Airfoil Thickness
and Free-stream Mach Number

Xiang Qian', Yu Qiliang®, Wang Ganglin', Liu Yong?, Ye Haijian?
1. Chinese Aeronautical Establishment, Beijing 100029, China

2. Nanchang Hangkong University, Nanchang 330063, China

Abstract: Blade-vortex interaction noise is one of the main components of helicopter aerodynamic noise. In order to
correctly predict and reduce helicopter noise, it is necessary to conduct research on physical parameters related to
aerodynamic noise. Based on the direct numerical simulation of the acoustic field using Computational Fluid
Dynamics (CFD), the propagation characteristics and sound source location of two-dimensional parallel propeller
blade-vortex interference noise under different thicknesses and free-stream Mach numbers are analyzed. The effects
of airfoil thickness and free-stream Mach number on propeller blade-vortex interference noise are analyzed, and the
prediction formula for far field sound pressure in compressible cases is obtained.The research shows that at low Mach
number, the influence of airfoil thickness on noise directivity is not significant, while at high Mach number, the
influence of airfoil thickness on noise directivity increases; The noise intensity mainly varies with the free-stream Mach
number, and the influence of airfoil thickness is small; Variations of airfoil thickness and free-stream Mach number do
not change the location of the sound source point.This research provides a certain reference value for further study on
controlling the blade-vortex interaction noise of helicopters.

Key Words: airfoil thicknesses; free-stream Mach number; two-dimensional parallel BVI; aeroacoustics; direct
simulation method
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