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Time domain propagation characteristics of complex embedded
acoustic sources in fluid meshes

SHEN Xiao-xue, LU Hao, XIAO You-gang
(School of Traffic and Transportation Engineering, Central South University, Changsha 410075, Hu’nan, China)

Abstract: Commercial acoustic software is generally hard to simulate sound radiation of complex acoustic sources,
which are of arbitrary shape or time-varying. In order to solve this problem, the Helmholtz equation (without acoustic
source term) is solved in time domain via Finite Volume Method with embedding acoustic sources to Finite-volume
nodes, and the relationship between velocity potential and the pressure/displacement of acoustic source is acquired. This
method makes it more convenient and efficient to deal with the acoustic source in numerical calculation. In addition, it
allows simulating initial value problem and time-varying source problem. The sound radiation of common acoustic
sources and the second order cylindrical acoustic source has been simulated, and the results agree well with analytic
solutions and results of commercial code, with numerical errors smaller than 15%. This code has good encapsulation and
versatility, via which different types of acoustic sources can be combined to form an arbitrary complex acoustic source
and the propagation characteristics can be obtained. It is a good platform of carrying out research on linear acoustics like

sound radiation of complex acoustic sources.
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Fig.1 The spherical acoustic source at the center of cubical cavity
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Fig.2 The meshes in computation region, 1/4 of origin geometry
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Fig.4 FFT result of the sound pressure data in time domain
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