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Abstract

Aiming at the fluid-structure coupling vibration problem in the pipeline system, the Riccati trans-
fer matrix method is used to calculate the vibration characteristics and vibration power flow of a
section of pipeline. The vibration natural frequency and displacement harmonic response results
of the pipeline system are obtained, and the results were compared with finite element simula-
tion. The transmission distribution of the vibration power flow along the pipeline was further
analyzed. Finally, the influence of the stiffness and damping of the elastic support on the vibration
power flow was studied. The calculation results show that the calculation of the vibration charac-
teristics of the pipeline using the method in this paper has a certain accuracy. The vibration input
power flow is gradually attenuated along the pipeline, and there will be obvious attenuation at the
elastic support. Since vibration power flow takes the magnitude and the phase difference into ac-
count, it is more accurate and comprehensive in vibration evaluation.
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Figure 1. Pipeline calculation model
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Table 1. The natural frequencies of the piping system

* 1 ERAGEAME

i1 1 2 3 4 5
AL F7%(Hz) 11.52 16.65 16.85 17.34 29.96
H BRti%(Hz) 11.09 16.54 16.92 17.1 29.6

AHIFR 2 3.8% 0.6% 0.4% 1.4% 1.2%
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Figure 2. Comparison of the displacement amplitude response of the two methods in the x direction
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Figure 3. Three-direction input power flow level of piping system
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Flgure 4. The total input power flow level of the pipeline system
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Figure 5. Input power flow at elastic support
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Figure 6. Distribution of vibration power flow along the pipeline at 20 Hz
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Figure 7. Input power spectrum of pipeline system under different stiffness
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Figure 8. Input power flow transfer when the stiffness is 1e15 N/m
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Figure 9. Input power flow under different elastic support damping
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Figure 10. Power flow distribution under different damping
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