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Design and Evaluations of Underwater Hydrophone with
Self Noise Suppressing Structures

— Part 1. Noise Transfer Characteristics & Effects of Structure Modifications —
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ABSTRACT

The hydrophones is mounted in many applications on a vibrating surface and functions as an underwater acoustic signal
receiver without sensing the vibrations from the mounting surface. However, their performance is usually degraded by the
interference of extertor noises such as acoustic cavitation in water stream, host structural vibration in the hutl, and propel-
ler motions. This paper describes the design and evaluation of a self noise suppressing hydrophones which shows very poor
sensitivity to the various external noise without sacrificing i1s receiver performance. Te increase the acoustic insensitivity of
the receiver to the external noises, first, effects of the external noise on the its receiver performance is simulaled with finite
element method(FEM). Second, the geometrical variations are implemented on the original structure that inclede additional
air pockets and acoustic walls which work as acoustic shied or scatter of the noises. The results show that the effect of the
external noise is the most significant when it is applied near {o the bottom of the side wall of the hydrophones. The trans-
verse noise induced by the outside water flow is isolated most effectively when a thin compliant (damping) layer combined
with two air pockets is inserted to the circutnference of the nose. Noise level is reduced about fifty nine percent of that of

the original structure.
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Table 1. Variations of hydrophone transient responses with the
change of the external noise location(units : mV)

Load Case
. 1 2 3 4 5
Tonpilz transducer
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N3 00178 | 0.057 | 1.05 | 1.02 | 043
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Fig 1. Applied load positions for transient vresponse analysis in
finite element model of hydrophone
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Table 2. Number Df inserted layers in the struclure modificd
hydrophones
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Fig 3. Piczoelectric voltage response of the originat FE model
in the Load case {1}
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Fig 6. Piczoelectric voltage response of the modified FE model
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