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ABSTRACT

An experimental study was conducted to confirm the CIS monitoring algorithm using the kurtosis

value of the DEMON spectrum and cavitation source localization estimation algorithm using the

matched field inversion technique with the currently operating battleship model. Hull attachment sen-

sors (acoustic, acceleration) were attached to the model installed in a large cavitation tunnel. The

model was tested based on speed/condition, and the measured signals were processed and analyzed

using algorithms. The CIS monitoring algorithm was evaluated as predictable within the error range.

However, when affected by singing, it was confirmed that it was predictable within the error range

when the corresponding frequency band was checked and excluded from the algorithm. The cav-

itation source localization estimation algorithm estimated similar locations in the process of selecting

and analyzing cases that occur intermittently and occur in a single location as much as possible.

However, we analyzed that an error in the angular direction occurred because of source localization

estimation when the difference between the location of cavitation and location of collapse occurred

first owing to cavitation in the hub.
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Fig. 3 Acc/Aco sensors position map

Fig. 2 Model Ship Installation

Fig. 4 Test setup for model ship of large cavitation tunnel
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Fig. 5 Installation of sensors inside the hull

Table 1 Sensor specification

Features

* B&K type 8103 miniature hydrophone
- Sensitivity : -211dB re 1 V/uPa
- Max. operating static pressure: 4 MPa(252 dB)
- Temperature range : -30°C ~ +80°C
- Frequency range : 0.1 Hz~ 180 kHz
- Size : 50 mm(length), 9.5 mm(diameter)

JIOSUds d1sSNody

* PCB Model W352C03 accelerometer
(352C03 water resistant option)
- Sensitivity : 10 mV/g
- Temperature range : -54°C ~ +121°C
- Frequency range : 0.5Hz to 10 kHz
- Size : 15.7 mm(length), 11.2 mm(diameter)
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Table 2 Cavitation judgment results
Time [s] Sensor 7 Sensor 4 All sensors
0~1 Cavitation Cavitation Cavitation
1~2 No cavi No cavi No cavi
2~3 Cavitation Cavitation Cavitation
3~4 No cavi Cavitation Cavitation
4~5 No cavi No cavi Cavitation
5~6 No cavi Cavitation Cavitation
6~7 Cavitation Cavitation Cavitation
7~8 No cavi Cavitation Cavitation
8~9 No cavi Cavitation Cavitation
9~10 Cavitation Cavitation Cavitation
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