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Abstract
Sound absorbing louvers and splitter type silencers have the structure where the rectangular plate and the sound
absorptive material are combined. The structure is placed in parallel to the propagation of the sound waves in the
louver. The purpose of this study is to clarify the material and structure optimization of the sound absorptive material
and rectangular plate. We investigate transmission loss analytically and experimentally for a sound wave entering
parallel to the sound absorptive material when the plate is placed in a duct. We assume that the rectangular plate is
rigid in the analysis based on the equivalent circuit. The calculated results based on the equivalent circuit agree with
the experimental results of transmission loss for the sound absorptive material using the double pair microphone
method. The calculated results and the experimental results of transmission loss for the combination of the sound
absorptive material and the rectangular plate show the same tendency. In addition, we confirm that stiffness changes
of the rectangular plate affects the transmission loss. The transmission loss becomes greater when a relatively flexible

plate is located on the absorptive material.
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(a) Sound filed in a duct (b) Equivalent circuit

Fig. 1 Equivalent circuit of sound field in a duct.
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Fig. 2 Equivalent circuit of a duct system.
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Fig. 3 Transmission of sound wave in a duct
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(b) Equivalent circuit using Y parameter

Fig. 4 Equivalent circuit of a duct system with a plate to
separate sound fields.
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Fig. 5 Experimental apparatus for measuring transmission loss using the double pair microphone method.
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Fig. 6 Transmission loss characteristics of the absorptive
material (solid line: calculated results; broken line:
experimental results).
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Fig. 7 Transmission loss characteristics of the absorptive

material with a 1.7 mm thick steel plate (solid line:
calculated results; broken line: experimental results).
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Fig. 8 Transmission loss characteristics of the absorptive Fig. 9 Transmission loss characteristics of the absorptive
material (solid line: with A5052 plate; broken line: material with rectangular plate (solid line: 0.5mm;
with PVC plate; dashed dotted line: without broken line: 2.0mm).
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