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ABSTRACT

The capability of accurately predicting the underwater noise radiated by propellers, in the near and far field, is
very important for both naval and civilian vessels, for different, equally relevant, reasons. As a consequence,
especially in the past decade, the development of methods and tools for the prediction of propeller Underwater
Radiated Noise (URN) has been the focus of extensive academic and industrial research.

From the point of view of the propeller designers, making accurate URN predictions while limiting as much
as possible the computational effort required by the URN assessment is a key aspect, especially in the early
design phases, when time is of the essence and a number of design alternatives need to be comparatively
evaluated in a limited time frame. It is therefore very important to have different methods and tools available,
of increasing degree of fidelity, and choose, for each design phase, the approach that provides the best
compromise between accuracy and computational time.

In this paper, a comparison is proposed between a Low-Fidelity method and a High-Fidelity method for the
prediction of the noise radiated by the tip vortex of a naval propeller in conditions close to cavitation inception
in the vortex. Cavitation inception causes a relevant increase in the URN levels, which makes the study of this
condition particularly important in the propeller design process.

The proposed Low-Fidelity methodology is based on the combination of a Boundary Element Method (BEM)
and semi-empirical acoustic models and has been developed and validated within the Cooperative Research
Ships (CRS), with an active involvement of the authors of this paper. The High-Fidelity methodology is based
on using RANSE for the simulation of the near-field propeller behaviour and a combination of DES and the
acoustic analogy (Ffowcs Williams-Hawkings) for the computation of the noise radiated in the far-field.

Both the non-cavitating condition before inception and the cavitating condition immediately after inception
will be analysed by comparing far field noise spectra. For the near field analysis, the noise sources will be
assessed through comparing the pressure pulses induced by the propeller on the hull and the flow field
fluctuations between the brackets.
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