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Underwater radiated noise (URN) is a compressible pressure component that propagates in the
far-field from sources. Therefore, compressible pressure separation is required as a first step in devel-
oping a far-field URN monitoring technique based on hull surface pressure. In this study, a numer-

ical method of decomposing surface total pressure induced by an underwater propeller into compres-

sible and incompressible pressure was proposed using wavenumber-frequency transformation (WEFT).
First, a compressible multiphase Delayed Detached Eddy Simulation (DDES) of the hydrodynamic
flow field was computed. Acoustic pressure caused by cavitation from the underwater propeller was
predicted using the Ffowcs Williams—Hawkings (FW-H) integral equation and compared with the
measured data to validate the numerical simulation. Finally, the compressible pressure was extracted

from the total surface pressure on the stern part by using the WFT decomposition technique. In the

high-frequency range, the compressible pressure appeared to be relatively high compared to the in-

compressible pressure in this study.
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Large Cavitation tunnel (LCT) Hull Propeller designed by KRISO

Fig.1 Computational domain and geometries of nu-
merical simulation

Table 1 Dimensions of LCT, hull and propeller

Parameter
Width (W 2.
Large idth (W) §m
cavitation Length (L) 12.5m
tunnel Height (H) 1.8m
Length between perpendiculars (Lpp)| 8.114m
Length on waterline (Lwl) 8.345m
Hull
Beam on waterline (Bwl) 6.338m
Depth (D) 0.712m
Diameter (D) 0.250 m
Propeller
# of blade (N) 4

Fig.2 Grids of computational domain, hull and pro-
peller for numerical simulation
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