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Abstract: Based on large eddy simulation (LES), a refined numerical simulation of the flow field of a fully attached SUBOFF
model with Reynolds number of 1.2x107 is carried out in this paper. The evolution of the vortical structures on the surface of the hull,
downstream of the sail and downstream of the tail are captured, and dipole noise and quadrupole noise are predicted based on the
surface source term and volume source term of the FW-H equation. The main source of quadrupole noise is discussed through the
coherence analysis between quadrupole noise signal and pulsating pressure signal of vortical structures in different positions of flow
field. The results show that although dipole noise is dominant in low Mach number (Ma<0.3) flow, its coherence with vortex
pulsation pressure is low. The vortex motion serves as the primary source of quadrupole noise, with the fully developed necklace
vortex shedding from the trailing edge of the sail and the newly shed necklace vortex from the trailing edge of the rudder exhibiting
the strongest coherence with the quadrupole noise of underwater vehicle.
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