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Abstract

Mode matching method based
transmission loss calculation of
multi—layered cylindrical

silencers

Lee, Jongmoo

Naval Architecture and Ocean Engineering
The Graduate School

Seoul National University

In this study, a fundamental research was conducted in order to
design multi-layered silencers used to reduce pipe noise in
submarines. Existing studies about predicting the performance of the
silencer were reviewed and analysis of multi-layered silencers are
conducted. Three waves in the poroelastic medium were modeled
using the Biot theory. The boundary conditions between the air and
the poroelastic medium, between two poroelastic mediums and

between the poroelastic medium and the wall of the silencer were

,46,



described. The boundary conditions were expressed in matrix form
and modes were founded numerically by searching roots that make
the determinant of the matrix equal to zero. The sound transmission
loss was calculated by matching those modes. After that, simulations
were conducted for several cases of silencers and sound absorbing
materials and the characteristics of sound transmission loss were
observed. Finally, the mode matching method proposed in this study

was validated by comparing the finite element analysis.
keywords : poroelastic, transmission loss, multi-layered silencer,

muffler
Student Number : 2021-23176
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