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The experimental research on identification and quantification of
mechanical noise in submarine cabin model
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Abstract: To identify the dominant noise source accurately is the premise of controlling mechanical noise of submarine
effectively. To solve the separation and quantification problem of mechanical noise source for submarine, hierarchy di-
agnosis is proposed which combines the partial coherence output power spectrum analysis and analytic hierarchy pro-
cess. Hierarchical structure is established for the separation and quantification of complex noise source, judgment matrix
is constructed through pairwise comparison, the separation and quantification result of noise source can be calculated.
To validate the effectiveness of hierarchical diagnosis in engineering application, the tank experimental research on
quantification and identification of the mechanical noise source in submarine cabin model is carried on, the contribution
rate of mechanical noise sources is separated by hierarchy diagnosis, and separation accuracy of mechanical noise

sources is checked by the experiment.
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Fig.1 Structure model of hierarchy diagnosis for noise source
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Fig.2 Block diagram of hierarchy diagnosis for noise source
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Table 1 The improvement of scale system in hierarchy diagnosis
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Fig.3 Diagrammatic sketch of tank experimental layout
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Table 2 Vibration measurement of excitation equipment
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Fig.7 Vibration measurement of the shell
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Table 5 Separation and quantification results of noise source
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