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Development of Sound Radiation Analysis System Using the Results of Power
Flow Finite Element Method
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The analysis system implementing a serial process from structural vibration to sound radiation has been
developed using both the power flow finite element method (PFFEM) known as a new vibrational analysis
technique in medium to high frequency ranges and the acoustic boundary element method (BEM) which
is effective in analyzing the sound radiation problems, The vibration analysis for arbitrary shape structures
composed of plates is performed, and using the vibration energy density obtained from this analysis as
the velocity boundary conditions for an acoustic analysis, vibro—acoustic analysis has been processed,
To verify the developed system, we select a simple structure model and compare the results of developed
system with those of SYSNOISE, and also the developed system is applied for the vibro—acoustic analysis
of various structures in shapes,

Keywords. FPower flow finite element method, Acoustic boundary element method, Vibro—acoustic analysis,

Vibration analysis, Sound radiation analysis
ASK subject classification: Structural acoustics and vibration (11,1)
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Fig. 1. Flowchart of the vibro-acoustic analysis system.
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Fig. 2. PFFEM analysis results for the spherical structure {frequency: 200H2, damping loss factor: 0.01).
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Fig. 3. Comparison of developed vibro-acoustic systemn and SYSNOISE for the radiated pressure value (frequency: 200Hz,

damping loss factor: 0.01}.
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Fig. 4. Comparison of developed vibro-acoustic system and SYSNOISE for the sound pressure distribution (frequency: 200Hz,

damping loss factor: 0.01).
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Fig. 5. Model of cubic structure. Y29 MSUHUKIYUE (Fak ikHz, Z4H 2 6.2)

Fig. 6. Flexural energy density of cubic structure hy PFFEM
{frequency: 1kHz, damping loss factor: 0.2).
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{a) Radiated sound pressure in yz plane (b} Radiated sound pressure in xy plane
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Fig. 7. Radiated sound pressure of cubic struciure using the results of PFFEM (frequency: 200Hz, damping loss factor: 0.01).
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(a) Radialed intensity in yz plane {b) Radiated intensity in xy plane
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Fig. 8. Radiated intensity of cubic structure using the results of PFFEM (frequency: 200Hz, damping loss factor: 0.01).
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{b} Directivity pattern in xy plane
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Fig. 8. Directivity pattern of cubic structure using the resutts of PFFEM (frequency: 200Hz, damping loss factor: 0.0t).
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(b) Energy density in inner plate
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{c) Intensity in outer plate

{d} AT ML} ZISOIEIAIE]
{d) intensity in inner piate
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Fig. 1. Vibration analysis of submarine structure by PFFEM (frequency: 100Hz, damping loss factor: 0.05).
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Fig. 12. Surface normal velocity of submarine structure.
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Fig. 13. Surface pressure of submarine structure.
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(a) Radiated sound pressure in xy plane
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{b) Particle velocity in xy plane
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(c) Intensity in xy plane
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Fig. 14. Sound radiation analysis of submarine structure using the results of PFFEM (frequency: 100Hz, damping loss factor: 0.05).
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