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6] 3 A Qi 4 o P 4 2R L T-— 3 R I
KGRI AR L2000 20, RERFE T3 AR 3 203 3h DX 4y
fERSF I8 /N F— N XA AT 7 2 Al 35 2 Vx4 £
RN ] L2 AN

Im(G,) 2
—-0.50 -0.44 -0.38 -0.31 -0.25 -0.19 -0.13 -0.07 -0.01 0.06 0.12 0.18

0.15

0.10

0

Y/m

-0.05

-0.10

-0.15
-0.10 -0.05 0 0.05 0.10 0.15 020 025 0.30
X/m
(@) L2243

Im(G,)
~0.50 ~0.44 —0.38 ~0.31 —0.25 ~0.19 —0.13 -0.07 —0.01 0.06 0.12 0.18

0.15

0.10

0

Y/m

-0.05

-0.10

~0.15
-0.10 -0.05 0 0.05 0.10 0.15 020 025 0.30
X/m
(b) 51 P37

K4 THERIEE Sy B RERS MR R B T 2 ]
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adjoint Green's function for 2D cylinder
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Integral Computation Method of Aerodynamic Noise Propagation Based on the
Acoustic Perturbation Equations

Zheng Wensi', Wang Fang?

1. Northwestern Polytechnical University, Xi’an 710072, China

2. North Minzu University, Yinchuan 750030, China

Abstract: The integration method of far-field sound propagation based on the traditional acoustic analogy theory
assumes that the acoustic medium is uniform, and it is difficult to account for the sound refraction in non-uniform
media which causes large numerical errors in the prediction of noise field. In this paper, the acoustic perturbation
equation is used to describe the sound wave motion, and the adjoint Green’s function is constructed in the frequency
domain to relate the near-field sound source and the far-field sound pressure based on the acoustic reciprocity
principle, so that the refraction effect of the inhomogeneous media is included in the adjoint Green’ s function. By
combining the numerical results of the adjoint Green’ s function and the source terms of the acoustic perturbation
equations, the spatial propagation of aerodynamic noise is calculated by the integration method. Combined with the
above method, numerical prediction research is carried out for the noise induced by flow around the two-dimensional
cylinder and NACAO0012 airfoil, and the far-field sound pressure prediction results are in good agreement with that
directly obtained by CFD. The integral calculation method of aerodynamic noise propagation based on the acoustic
disturbance equation takes into account the influence of non-uniform media on sound propagation, which can improve
the prediction accuracy of aerodynamic noise.
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