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Vibroacoustic Predictions Inside a Payload Fairing Using the Hybrid Finite
Element - Wave Based Approach

by
Takashi Takahashi (JAXA), , Hidekazu Kaneda, Noriki lwanaga (RCCM), and Seiji Tsutsumi (JAXA)

ABSTRACT

This study considers the numerical prediction of sound transmission through a spacecraft payload fairing and the acoustic environment
inside it. In general, a spacecraft is exposed to acoustic pressure loading on the fairing in a wide frequency range, thus numerical
predictions and analyses of the acoustic environment inside the fairing are of crucial importance for reliable spacecraft developments. The
authors have focused on the application of the wave based method (WBM), which is a deterministic approach and has been proposed for
numerical predictions up to the mid-frequency range. In this study, a series of sound source, sound propagation and sound transmission
predictions is applied to a rocket launch environment. Firstly, the sounds generated by a rocket engine are predicted by using computational
fluid dynamics. Secondly, the sound propagation to a payload fairing is computed by the Ffowcs Williams and Hawkings approach. Then,
thirdly, the vibroacoustic analysis of the fairing structure and an interior fairing is performed by the hybrid finite element - wave based
approach, which is proposed to solve vibroacoustic problems by combining the strengths of both involved methods, namely the high
computational efficiency of the WBM and the high geometrical flexibility of the finite element method. Moreover, in order to predict the
fill-effect, which is recognized as the difference in the sound pressure level with and without payload, rigid payload models inside the
fairing are also employed.
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