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Abstract

For acoustic model of the finite length duct, in order to make the duct noise achieve the maximum
attenuation in a wide frequency band, based on the acoustic finite element method, the acoustic
software Virtual.Lab Acoustics is used to optimize the impedance parameters of the acoustic liner
of duct. The optimal values of the acoustic impedance and the acoustic impedance of the acoustic
liner under the rectangular cross-section duct are figured out. The influence of the grazing flow,
the length of the acoustic liner and the laying way on the optimal acoustic impedance and the
transmission loss of duct are discussed. The sensitivity analysis of the acoustic impedance para-
meters is also given, which provides a theoretical basis for the realization of hybrid active/passive
sound absorption.
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Figure 1. Schematic diagram of duct
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Figure 2. The finite element model of duct
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Table 1. Optimal acoustic impedance and transmission loss at specific frequency (M = 0)

=1 REEALTYIESRTM=0), BEEsAEREN 2 FfEi#iRsk TL

AiZR (Hz) Z R[S Z TL (dB) SCHR[5]H TL (dB)
500 0.059 — 0.120i 0.06 — 0.12i 40.7 39.8
700 0.089 — 0.168i 0.09 - 0.17i 443 41.9
900 0.113 —0.225i 0.11-0.23i 41.8 40
1100 0.140 — 0.280i 0.14 - 0.28i 50.9 492
1300 0.165 - 0.337i 0.16 — 0.33i 39.9 39.2
1500 0.190 — 0.412i 0.19 — 0.42i 58.8 59.1
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Figure 3. The process and calculation of duct sound field simulation
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Table 2. Optimal acoustic impedance and transmission loss at specific frequency (M = 0.1)
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A (Hz) Z HR[S1H Z TL (dB) CHR[5]9 TL (dB)
500 0.030 — 0.036i 0.03 - 0.035i 29.4 31.1
700 0.051 — 0.067i 0.05 — 0.065i 45.1 425
900 0.079 - 0.117i 0.08 —0.12i 50.1 48.8
1100 0.096 — 0.171i 0.09 - 0.17i 349 35.6
1300 0.132 - 0.232i 0.12 - 0.23i 482 49
1500 0.152 - 0.320i 0.15-0.31i 413 427
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Figure 4. The sound pressure diagram of duct at each frequency (M = 0)
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Figure 5. The sound pressure diagram of duct at each frequency (M = 0.1)
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Figure 6. M =0 and M = 0.1 optimal impedance comparison
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Figure 7. Comparison of optimal impedance at different liner length
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Figure 8. Comparison of optimal impedance indifferent laying way
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Figure 9. The transmission loss of duct (M = 0)
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Figure 10. The transmission loss of duct (M =0.1)
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