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Numerical Simulation of Bubbly Wake behind High-speed Transom
Stern Based on Adaptive Cartesian Mesh

YANG Yuxiao, LIU Cheng”, WAN Decheng

(Computational Marine Hydrodynamics Lab (CMHL), School of Naval Architecture,
Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract

Wake flow generated by a moving ship contains a large number of bubbles behind the stern. Many
complex processes are involved in the bubbly flow, including wave breaking, air entrainment and two-phase
turbulence, and will affect the stealthy and acoustic performance of the ship. In this paper, we study the
bubbly wake of a transom stern by performing high-resolution large eddy simulation (LES) with block-based
adaptive mesh refinement (BAMR) method. The geometric volume of fluid (VOF) method is used to capture
the interface. An efficient immersed boundary method (IBM) is adopted to represent geometry of the transom
stern. Wake characteristics and bubble’s spatial distribution regularities are discussed in cases of dry-transom

and wetted-transom with different draft.

Key words: transom stern; bubbly wake; adaptive mesh refinement; air entrainment
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