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Engineering design for submarine towed array sonar system

SHI Wenda'
China Ship Development and Design Center, Wuhan 430064, China

Abstract: [ Objective | As there is still no complete set of rules regarding the general engineering design
process for towed array sonar system installation aboard a submarine, it is necessary to analyze approaches to
the overall engineering design of the system and systematically ascertain the key points. [ Methods ] On the
basis of a literature review, this paper carries out an in-depth analysis of the aforementioned issue in terms of
the sensor system and retraction/release system respectively, covering design scheme selection (i.e., number of
towed array sonars, types of sensing element and length of towed cable-array) and device design (i.e., winch,
spooling gear, conduit, driving mode and release port location). [ Results ] This review derives the basic pro-
cess and method of engineering design and computational formulae (i.e., calculation of cable array’s length) for
a towed array sonar installation adaptable to a submarine. [ Conclusions ] Through striking a good balance of
desirable properties and trading-off among many elements while considering the actual state of the submarine
and the technical characteristics of towed array sonar hardware, submarine designers can flexibly use the relev-
ant engineering design points discussed in this paper to achieve optimal installation schemes.

Key words: towed array sonar; adaptability to installation; overall ship design
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Fig. 2 The overall design process of submarine towed array sonar

and the constraints from different elements
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Table 1 Design parameters of linear array
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Fig. 3 Diagram of frequency nested array
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