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ABSTRACT

Underwater radiated noise plays an important role in the probability of detecting a naval vessel.
Cavitation has a significant influence on this underwater radiated noise. Therefore, managing the
cavitation inception speed (CIS) is an important task for a naval vessel. This study investigated an
algorithm to determine the CIS using hydrophones to monitor the underwater radiated noise
generated by a naval vessel. First, the CIS was estimated using the sound pressure level measured
by attaching hydrophones to the hull of a model, and the occurrence of cavitation was determined
using an algorithm. In addition, by comparing the CIS estimated in a previous study and visual
cavitation, the possibility of using an acoustic cavitation occurrence speed estimation algorithm with
hydrophones was determined.
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Table 1 Test condition

i ot Cav1tat10_nA tunnel
condition
Test .
No | Ship | Cavitation | , . = | Model | Flowing
speed | number | . /) shaft speed
[kts] (94 A7 [rps] [m/s]
101 | N—-6 3.4901 1.101 27.1 9
102 | N—-4 2.8386 1.087 27.5
103 | N-—-2 2.3515 1.087 27.4 9
104 N 1.9195 1.08 27.6 9
105 | N+2 1.6832 1.059 28.2 9
106 | N+4 1.4453 1.037 28.8 9
107 | N+6 1.2511 1.023 29 9
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Fig. 5 DEMON spectrum for condition 101 ~107 (X : Frequency [Hz], Y : Time [s], Z : hydrophones limit [Pa])
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Fig.6 The decision algorithm of the cavitation
inception speed using hydrophones attached to
the vessel

Table 2 Criteria for determining CIS prediction algorithm
using hydrophones

Criteria for determining Value
CIS prediction
Minimum sound pressure
on the hull (Zpnir) 147.9 dB
Sound pressure level generated 162.1 dB
cavitation (Lpcav)
Criteria for SR/BR judgment 2.0
Based on SR/BR component 1.6 Pa
Kurtosis limit 4.0

*Sound pressure level dB ref. =1 pPa
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Fig. 7 Data from hydrophone with model vessel (PORT)
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Fig. 9 Results of propeller CIS monitoring using hydro-
phone signals attached to model vessel (PORT),
cavitation determination (a)~(c) : The intersection,
condition (d) : The separate condition
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