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Abstract

In this paper, the propagation characteristics of the vibration sound source on the pipe wall and
the distribution of the sound field in the pipe are studied. The vibration propagation model on the
wall of a finite length cylindrical pipe is established, and the finite element method is used to cal-
culate the vibration propagation on the wall. The influence of different frequency vibration sound
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source, sound source size and pressure on the sound propagation of pipe wall is analyzed. The vi-
bration characteristics of the pipe wall under the action of different background flow and the
propagation characteristics of pulse vibration on the pipe wall are analyzed. In this paper, the
multi-physical finite element software COMSOL is used to calculate the sound propagation charac-
teristics on the pipe wall and vibration characteristics in axial, circumferential and wall thickness
directions, as well as the sound propagation and sound field distribution in the pipe.
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Figure 1. Pipeline model established in COMSOL
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Figure 2. Grid in COMSOL
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Figure 3. The vibration modes of the pipe wall at different frequencies when the size of sound source is 10 mm
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Figure 4. The circumferential vibration modes of the pipe wall at different frequencies when the
size of the sound source is 10 mm
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Figure S. The vibration modes of the pipe wall at different frequencies when the size of the sound source is 25 mm
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Figure 6. The vibration modes of the pipe wall at different frequencies when the size of the sound source is 10 mm and the
pressure is 0.3 MPa
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Figure 7. Sound propagation in the tube when the size of sound source is r = 10 mm
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Figure 8. Sound pressure distribution in tubes with different frequencies with sound source size r = 10 mm
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Figure 9. Design of pipe wall vibration experiment
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Figure 10. Pipe wall vibration test site drawing
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Table 1. Inlet and outlet flow rates at different fan speeds
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Figure 11. Pipe wall vibration under the action of flow field in four-channel pipe
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Figure 12. Frequency domain diagram of tube wall vibration when inlet flow rate is 18.1 m/s
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Figure 13. Variation of vibration at different pulse vibration positions when the flow rate in the tube was 18.1 m/s
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