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Abstract

With the widespread application of towed hydrophones on marine detection and underwater ve-
hicles, the performance requirements of hydrophone translating efficiency are increasing, and the
influence of flow noise is huge, which limits its positioning detection capability. In this paper, the
wave-frequency spectrum analysis method is used to give the power spectrum expression and
time-space correlation function of the internal noise field of the towed line array, and the existing
models are compared by numerical calculation method. The Carpenter model is simulated, im-
proved and parameter modified, and effective noise suppression measures are obtained. The ef-
fectiveness of the flow noise model is verified by measured data.
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Figure 1. Subdivision diagram of common horizontal towed line array sonar
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Table 1. Significance and value of Carpenter model parameters
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Figure 2. Relation between flow noise sound pressure power spectrum and towed
velocity
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Figure 3. Relation between flow noise axial vibration velocity power spectrum and
towed velocity
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Figure 4. Sound pressure power spectrum of flow
noise of hydrophone with different scales
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Figure 5. Axial velocity power spectrum of flow noise
of hydrophones with different scales
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Figure 6. Power spectrum of flow noise under different parameters
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Figure 7. Acoustic buoy current noise power spectrum
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Figure 8. Correlation coefficients of flow noise at different hydrophone lengths
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