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Open-rotor engine noise analysis based on Mohring acoustic analogy

JIN Haibo!, CHEN Xuanliang', QIN Xianggui'**

(1. National Key Laboratory of Fundamental Science for Advanced Design Technology of
Flight Vehicle, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Technical Center, Chengdu Aircraft Industry (Group) Company Limited,
Aviation Industry Corporation of China Limited, Chengdu 610091, China)

Abstract: In order to systematically study the characteristic of open-rotor noise in non-
uniform flow field, CFD (computational fluid dynamics)/CAA (computing aerodynamic a-
coustic-s) hybrid method of the open-rotor aerodynamic noise was set up. The aerodynamic
characteristics of open-rotor were analyzed through compressible modified Spalart-Allmaras
turbulence model method, then, the open-rotor noise and noise transmission were numerical-
ly simulated by acoustic infinite element method. At the same time, the average flow field
and its smooth interpolation were introduced to acoustic grid as a background flow field.
Taking into account the noise distribution chart and the far field feature point spectrum
curve, it was concluded that non-uniform flow field radiated noise in the open-rotor engine

was mainly focused on low frequency range, the maximum noise was 142 dB, and the maxi-
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mum noise frequency was 115 Hz. With the increase of frequency, multiple local peak sound

pressures appeared alternately, and noise attenuation rate decreased. A method was pro-

posed to predict the noise for the next generation open-rotor engine.
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Table 1 Basic parameters of the blade
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D/m 0. 66 0. 63
V4 6 6
V/(r/min) 8300 8000
a/ (%) 0 0
B/ 0 0
d/m 0.2 0.2
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Fig. 2 Acoustic mesh
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