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ABSTRACT

The mixture sound speed in bubbly fluids is highly dispersive due to differences of the density
and compressibility between bubbles and fluids. The dispersion range in bubbly fluids expands to a
higher frequency than the resonance frequency of an air bubble. A theoretical model was
developed to compute the reduction of radiation noise that is generated by a force applied on an
infinite flat plate using a bubble layer as a compliant baffle. For evaluating the effectiveness of a
bubble layer in reducing the structure—borne noise of an infinite elastic plate, the noise reduction
levels for various parameters such as the thickness of bubble layers, the volume fractions and the
distribution types of bubbly fluids are calculated numerically. The noise reduction effect of an air
bubble layer on an infinite flat plate is considerable level and similar to the tendency of dispersion
of bubbly fluids. It is recommended that the thickness of a bubble layer should be increased with
keeping an appropriate volume fraction of an air bubble for the most effective reduction of the
radiation noise.
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Table 1 Characteristics of bubbly water
Distribution | Resonance frequency(Hz) | Diameter of
type Center Bandwidth | bubbles(m)
Narrow band 1,000 200 0.0031~0.0038
A Type 1,000 710 0.0024~0.0048
B Type 1,000 1,420 0.0018~0.0080
Normal 1,000 Sigma=200 |0.0021~0.0084
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Table 2 Values of the physical parameters used
for numerical calculation

, = 1500 m/s ¢ = 0.0725N/m

o, = 1025kg/m® y =14
c, = 330m/s P .= 101.0kPa
o, = 1.21kg/m’ ¢4 = 5890m/s
h, = 0.006m = 3100m/s
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E = 19.5X1010N/m” h, = 0.0254m
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