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1. Backgrounds: Acoustic analysis

* Various analysis methods are used for acoustic analysis.
FDTD method, FEM, CIP, etc.
* Conventional methods have problems in the following points.

" Calculation accuracy  Various boundaries

- Computational time (Vibrating boundary, Complex boundary) Analysis area Computing in each GPU
In acoustic analysis, as the vibration frequency increases, the grid size » This makes it possible to reduce Computational time.
needs to be further reduced, which increases the computational scale. + Some data on boundary must be passed between GPUs.

* Computation of the immersed boundary method 1s done 1n the region where 1t exists.

2. Proposed method

Combining the following three methods. 6. Analysis results
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The lattice Boltzmann method has been proposed as an analysis method for | | 1 T YR ]
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In that Case, the Speed Of Sound IS equal tO the Speed at Wthh the Vlrtual The unbalance of the computational domains within each GPU has bigger impact. The unbalance of the computational domains within each GPU has smaller impact.
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Acoustic cgfltours along the x-axis inside the acoustic tube at each freque)n(cy The bOttleneCk IS the reglon Wlth the largeSt number
. : of grid points on the immersed boundary.
4. Application of immersed boundary method to LBM We need higher resolution to analyze high frequency.
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* In high-frequency analysis, unexpected wave interference and other problems occur, and the resolution of the grid

lculate pressure : Tvsi
K calctlate pressurel: p must be matched to the analysis frequency.

B s m s b o calculate force density : G * When the analysis domain 1s divided by multi-GPU, 1f the immersed boundary 1s stuck in one part, that part
6 A ou: erence between the particle velocity on the boundary — | | |f - F, . . . R . .
U= andthe bouncary vty caleulate e’iema PIER e becomes the bottleneck of the analysis. Therefore, in the future, it may be necessary to divide the analysis area
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