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A new acoustic 1solation system

ZHOU Yi-ming, WANG lJian-zhong, ZHANG Tao, WENG Guo-zhong,

WENG Ru-lian, WANG Jia-lin
(Shanghai Acoustic Laboratory, Institute of Acoustics, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: It is known that the performance of an underwater acoustic equipment closely depends on the acoustic R—T
isolation of a transducer, i.e. the acoustic isolation between receiving and transmitting of the transducer. This paper in-
troduced a new acoustic isolation system, in which the design of an acoustic baffle was changed so that the transducer’s
R-T leakage decreased obviously. A method of advancing the acoustic R—T isolation was presented according to the
dipole theory. The effectiveness of this method was evaluated and verified by the finite element simulation. Based on the
simulation model, an acoustic isolation prototype system with an acoustic R—T isolation greater than 40dB in an octave
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was developed which significantly improved the performance of an existing underwater acoustic target simulator.
Key words: dipole; transducer; acoustic isolation; acoustic baffle; acoustic leakage
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Fig.1 Acoustic isolation system developed by Swedish researchers
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Fig.2 Transducer’s directivity diagram adopted by Swedish researchers
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Fig.3 Directivity schematic diagram of the two-point source dipoles
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Fig.4 Directivity schematic diagram of the unidirectional dipole
formed by a single-point source around the soft baffle
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Fig.5 Directivity schematic diagram of the dipole formed by a cy-
lindrical transducer around the cylindrical soft boundary
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Fig.6 Sound field distribution diagram of the simulated acoustic
isolation system
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Fig.7 Directivity diagram of radiated sound field of the acoustic iso-
lation system(logarithmic coordinate)
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Fig.8 Picture of the prototype acoustic isolation system
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Fig.9 Directivity diagram of the prototype acoustic isolation system at
25 kHz (logarithmic coordinate)
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Fig.10 Directivity diagram of the prototype acoustic isolation system
at 30 kHz (logarithmic coordinate)
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Fig.11 Directivity diagram of the prototype acoustic isolation system
at 35 kHz (logarithmic coordinate)
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Fig.12 Acoustic isolation system transceiver isolation measurement
diagram
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Fig.13 Test results of acoustic isolation
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