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Calculation method of coupling loss factor of underwater
ribbed plate-acoustic cavity system
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(1. Ningbo Research Institute of Northwestern Polytechnical University, Ningbo 315048, China; 2. School of Marine
Science and Technology, Northwestern Polytechnical University, Xi’an 710068, China)

Abstract: Ribbed plate structures are widely used in ship structural design due to their high structural
stiffness and strength. In this paper, based on the frequency band analysis model of ribbed plates and the
statistical energy analysis (SEA) parameter calculation method of the acoustic cavity subsystem, a calculation
model of the radiation efficiency between the ribbed plate structure and the acoustic cavity was established,
and the influence of fluid load was taken into account, thus the method for calculating the coupling loss factor
of an underwater ribbed plate with an acoustic cavity was obtained. Further, the calculation method was
verified by using SEA commercial software. The effects of fluid load and structural reinforcement on the
coupling characteristics were studied and analyzed. The results show that the fluid load and structural
reinforcement mainly affect the radiation efficiency and coupling loss factor in the frequency band below the
cut-off frequency of the coupling structure, and have little effect on that in the frequency band above the cut-
off frequency. The research results of this paper can provide theoretical support for the prediction of ship

cabin noise and acoustic design.
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Tab.1 Geometric and material parameters of reinforced plate structure
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Fig.3 Comparison of radiation efficiency and coupling loss factor of stiffened plate-acoustic

cavity system from different methods
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Fig.5 Influence of stiffened structure on radiation efficiency and coupling loss factor
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