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Calculation& Verification of Pipeline’Flow Induced Vibration based on FEM
MIAO Bi-qi', JIANG Qing-lei!, Li Yuan-jiao', Bao Bin-bin!

(1.China Nuclear Power Operation Technology Corporation,Wuhan 430223, China)

[Abstract] Based on the FEM, the flow induced vibration of the pipeline is simulated. First, by comparing the
calculated mode with the measured one, the constraint conditions of the pipeline calculated model are adjusted to
make it consistent with the measured one. Finally, the Ansys transient dynamics calculation method is
used.Compared with the measured waveform and measured spectrum respectively, it can be seen that,the
calculated and measured vibration amplitudes in the time domain are on the same order of magnitude, and the
trends are the same. Also,the calculated and measured spectral structures in the frequency domain are similar. In a
word, the calculation method is resonnable,and it can be used for solving the problem from the flow induced
vibration of pipeline.
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Table 1 3-order natural frequency of FEM VS Experiment
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1 64.691 64.82 0.2%
2 87.06 79.00 9.3%
3 134.79 104.46 22.5%
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Fig.3 FEM VS Experiment of 3-order vibration mode
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Fig.4 Revised FEM —spring support
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Fig.5 3-order vibration mode of Revised FEM VS
Experiment
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Fig.6 vibration measurement points on the pipeline
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Fig.7 transient force loading & Calculation results of bending
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Fig.8 Time domain waveform comparison of measurement point 3
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Fig.9 Frequency spectrum comparison of measurement point 3
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Fig.10 Time domain waveform comparison of measurement point 4
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Fig.11 Frequency spectrum comparison of measurement point 4
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Fig.12 Time domain waveform comparison of measurement point 5
152- 212
: 90Hz
L 50Hz 15.9 | L5
55 |
, |
76 go.e | g |
£
3. 72Hz - g, | J
I ‘ s ' 63Hz \1 P “
. M, "_“:‘JL}|¢"._”.,‘ .\l o, et Pl 0_0_! ML il T T
|
T - - - - - T L T T
0 54 108 162 216 0 54 108 162 216

Y% Hz Hi#MHz



)l A

b)iHE A

B3 W5 5ERI
Fig.13 Frequency spectrum comparison of measurement point 5
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Fig.14 Time domain waveform comparison of measurement point 6
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Fig.15 Frequency spectrum comparison of measurement point 6
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