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Abstract

The ship wake generated by rotation of the propeller yields changes of characteristics of sound wave such as
attenuation and scattering. To develope a battle field environment simulator for military purposes, it is very
important to understand acoustical properties of ship wake. Existing research results have limitations in direct
application because they performed under simple conditions or model ships were applied. In this study, we
developed a ship wake generation model based on the ship's geometric wake distribution theory. The model can
provide spatial distribution and void fraction with various marine environments as well as ship size. Through the
developed model, geometric distribution features of ship wake according to the ship's maneuvering conditions were
successfully simulated. In addition, changes of the bubble void fraction with time at any location within the battle
field environment were identified. Therefore, the developed model is expected to be used in the development of a

simulator to measure the acoustic characteristics of the ship wake.
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Fig. 1. The results of Hall-Novarini distribution model
with (a) depth and (b) wind speed
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Fig. 2. Depth profiles of (a) PDSL and (b) void
fraction(Wind = 7 m/s, On-top)
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Table 1. Modeling conditions
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Table 2. Simulation conditions

Env. Vessel Size Trajectory

wind | Ly B, D, Vs |Heading| Rot.
Ex.1| Om/s

8.15m|2.12m|0.84m
Ex.2 -0.2°/s
Sm/s

Ex.3 85°

7m/s
Ex.4 40m | 8.1m | 1.5m 0.8%s
Ex.5 3m/s ~0.2%s
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