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Numerical simulation of wave propagation by moving sound source
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In this study, propagation of the sound wave generated by moving sound source is numerically simulated. This

is one model to analyze the noise pollution caused by wind turbines of propeller type.

The basic equation is

linearized Euler equation with source term.Two types of the simulation are performed. One is the simulation in
small region and the other is that in large region. The former uses PML boundary condition to avoid unphysical
reflection at the boundary and forth order implicit compact difference scheme is employed. The latter uses non-
uniform grid system to express large region by small number of grid points.Forth order explicit difference is used.
Both methods work well and typical phenomena such as Doppler effect are captured without unphysical reflection

at the boundary.
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Fig. 2.1: Sound source  Fig. 2.2: Absorption layer
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Fig. 2.5:

Uniform spacing grid
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Non-uniform spacing grid
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Fig. 3.1: Grid points for forth order difference
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Pressure contours
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Fig. 4.4: Results of high rotation number
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Fig. 4.5: Results of high rotation speed
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Fig. 4.9: Position of pressure P
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Fig. 4.10: Time change of pressure P
(point A of Fig.4.9)
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Fig. 4.11: Time change of pressure P
(point B of Fig.4.9)
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