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Sound Transmission Analysis Using the Wave Based Method 

by 
Takashi Takahashi, Keiichi Murakami, Takashi Aoyama (JAXA), and Hidekazu Kaneda (RCCM) 

ABSTRACT 
This paper focuses on sound transmission analysis with wide frequency range. In general, spacecraft are exposed to high acoustic pressure 
transmitted through payload fairings. Therefore, numerical prediction of vibroacoustic response with wide frequency range is quite 
important to design and develop reliable spacecraft and launch vehicles. Computational Fluid Dynamics (CFD) based on the finite volume 
methods etc. is sometimes used to predict unsteady acoustic environment with low frequency range at the launch site. As for steady-state 
vibroacoustic analysis in the low frequency range, the Finite Element Method (FEM) and Boundary Element Method (BEM) are often used. 
On the other hand, Statistical Energy Analysis (SEA) is applied in the high frequency range though it can provide only space- and
frequency-averaged results. Therefore, there actually exists the mid-frequency range where we have no mature numerical methods. The 
authors focus on the Wave Based Method (WBM) which can produce detailed responses in steady-state vibroacoustic analysis for mid-
frequency range. In this paper, 2D WBM is applied to sound transmission analysis. We examine discontinuous boundary conditions and
compute the sound transmission loss (TL) using a model of a simple experimental facility. Moreover, numerical predictions of TL by the 
WBM are compared with those by the FEM to verify the WBM.  
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