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Development of Noise Analysis Software-"NASPFA” in Medium-to-high Frequency Ranges
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ABSTRACT

In this paper, Power Flow Boundary Element Method(PFBEM) is studied as the numerical method for the
vibration and sound predictions of complex structures in medium-to-high frequency ranges. NASPFA, the sound
analysis software based on PFBEM, is developed and is used for the vibro-acoustic analysis. And also the developed
software is used for the prediction of interior and exterior sound fields of vibrating structures and for the analysis of
the multi-domain problems. To verify the accuracy, NASPFA is applied to the prediction of the energy distribution
in the simple structures, and its results are compared with exact PFA solutions. And various practical vehicle
systems are modeled and the distributions of the acoustical energy density are successfully predicted.
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Table 1 Flow chart of the pre-processor of NASPFA
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Table 2 Flow chart of the main processor of NASPFA
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Table 3 Flow chart of the post-processor of NASPFA
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(a) Exact PFA (b) Direct PFBEM
Fig.3 Comparison of energy distributions on middle cross
section(frequency : 5kHz, damping factor : 0.02)

Fig.4 Uniformly vibrating 3D spherical structure

(b) NASPFA
Fig. 5 Comparison of energy distributions at plain-type

field positions
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Fig.6 3D acoustic cavity model for the E/R of ship

(a) the front (b) the bottom
Fig.7 Comparison of energy distributions at plain-type
field positions

Fig.8 3D radiated sound analysis model of submarine
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(a) frequency:5kHz (b) frequency:10kHz
Fig. 9 Radiated sound energy distributions of submarine

Fig.10 3D radiated sound analysis model of submarine
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(b) horizontal view
Fig. 11 Radiated sound energy distributions of submarine
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