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Abstract

In this paper, based on the PE method, the acoustic impedance boundary condition model is de-
veloped for the numerical prediction of the noise propagation in the duct outside the fan. Aiming
at the two-dimensional and three-dimensional sound propagation problems and various acoustic
boundary models, the finite difference method is used for discretization, and the fourth-order
Runge-Kutta method is used for advancement, and the pipeline noise sound propagation predic-
tion software is developed. The verification results of the standard model calculation example
show that compared with the traditional acoustic finite element software, this software can effec-
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tively shorten the numerical prediction time of the ducted sound propagation outside the fan. It
can not only ensure sufficient prediction accuracy, but also improve the calculation efficiency.
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Table 1. Parameters for GFIT test
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Figure 1. Sound pressure on GFIT treated wall duct at 2000 Hz
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Figure 2. Comparison of SPL for treated wall duct at 2000 Hz
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Figure 3. Transmission Loss of SPL for treated wall duct at 2000 Hz
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Figure 4. Comparison of SPL for treated wall duct at 3000 Hz
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Figure 5. Transmission Loss of SPL for treated wall duct at 3000 Hz
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Table 2. Parameters for mode in annular duct with static medium
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Figure 6. Source pressure for mode in annular duct
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Figure 7. Results of mode propagation on duct outer surface at M = 0.2
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Figure 8. Results of mode propagation on duct inner surface at M = 0.2
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Figure 9. Results of mode propagation on duct cross sections
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