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Numerical Method of Acoustic Propagation Using Moving Particle
Semi-Implicit Method Based Wave Propagation Model
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Abstract: In order to expand the application area of meshless moving particle semi-implicit
method and extend it to the application field of acoustic calculation, a sound field control equation
using moving particle semi-implicit method based wave propagation model (MPS-WP) is
established based on lLagrange description under the assumption of flow-sound separation. The
discrete particle model of acoustic hard boundary and absorbing boundary is realized. The
influences of the key parameters such as CFL number and particle spacing on the calculation
accuracy are studied. It is found that the model can maintain a small error level within certain
CFL number and particle spacing ranges. The Gaussian pulse propagation example is used to
verify the two-dimensional sound field calculation of MPS-WP at hard boundary and absorbing
boundary. The calculation of sound pressure is in good agreement with the analytical solution,
showing the effectiveness and accuracy of this method. On this basis, the propagation
characteristics of acoustic waves at multiple pulse superposition in the static field and in the
uniform flow field are simulated and analyzed, and the calculation results are in good agreement

with the analytical solution. This work provides a new research method for acoustic calculation
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under complex flow conditions.

Keywords: acoustic wave propagation; moving particle semi-implicit method; Gauss pulse;

boundary condition
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Fig. 1 Boundary particles arrangement on right side
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Gauss pulse propagation
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Fig. 7 Acoustic pressure comparison under hard boundary
condition between the MPS-WP solution and the ana-

lytical solution
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