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ABSTRACT

In this paper, we investigate various open boundary treatment methods
developed for SPH under flows with high acoustic impulses. An open boundary condition
should satisfy the following requirements: particles can be generated or eliminated
according to inflow and outflow conditions; wave propagation should not be reflected
back into the fluid domain; and the free-surface elevation should be preserved. Although
various studies have been conducted to develop accurate open boundary treatments,
many benchmark cases for internal flows remain limited to low Reynolds number
conditions. Moreover, to suppress unintended pressure spikes or the propagation of
numerical instabilities during the initial stage of transient simulations, artificially high
viscosity is commonly employed, or boundary conditions are gradually imposed over a
certain time interval. Such treatments may mask the inherent performance of open
boundary methods, making them less representative of practical engineering
applications. Therefore, it is necessary to assess their performance under conditions
involving the rapid propagation of disturbances. Several widely used open boundary
treatment methods in SPH are compared under high acoustic disturbance, especially for
the internal flows. The characteristics and limitations of each method are discussed
based on the comparative results.
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