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DETAILS

Transmission loss represents the reduction of sound power level. For our models, the pipe cross-sectional areais
assumed to be constant and equal at both ends.

After applying various boundary conditions based on the continuity of acoustic pressure and volume velocity for each
change in cross-sectional area (i.e., where the pipe interfaces with the muffling device), the closed-form solution for a
expansion chamber is given (in dB) by
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and the analytical closed-form solution for a quarter-wave resonator is
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where

TL; transmission loss (dBref 1072 W)

m: the ratio of expansion chamber cross-sectional area to pipe cross-sectional area

: the ratio of quarter-wave resonator cross-sectional area to pipe cross-sectional area
k: wavenumber dependent on the speed of sound of the medium and frequency

L: length of expansion chamber or quarter-wave resonator

Reference
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