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Modeling of Near Wall Noise and Analysis on Acoustic Vibration Response of
Rocket Fairings
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Abstract: The hash acoustic load and structural vibration generated by high-speed airflow on the surface of launch
vehicles are one of the key factors in endangering the safety of launch vehicle structures and reducing the reusable
life of skin structures. To investigate the structural vibration caused by the acoustic load simulated by a wavenumber
spectrum model, the finite element method is used in this work to calculate the velocity response of the similar model
for the Long March 5B Launch vehicle. The research results indicate that significant changes in the spatial phase of
the acoustic load will affect the amplitude, and the prediction accuracy of the vibroacoustic response will be improved
with the spatial correlation of the acoustic load considered. Obviously, the magnitude of the vibroacoustic response is
not only affected by the amplitude of the acoustic load, but also related to the width of the acoustic load distribution.
Based on the understanding of the influence of spatial wavenumbers on structural vibroacoustic response, the most
perfect matching for the spatial wavenumber and the structure can be found to achieve reducing both the vibration
and acoustic load of rocket fairings. The modeling and analysis method of vibroacoustic response by considering load
spatial correlation provides a new perspective for the structural safety design and reusable design of China’s new
generation large launch vehicles.
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