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Vibration Control and Optimum Design of Piping System Based
on Power Flow

Zhang Xiaoling, Liu Tianyan, Sun Lei, Zhang Kun, Qiao Hongwei, Lin Song
Nuclear Power Institute of China, Chengdu, 610041, China

Abstract: Based on an engineering project, finite element analysis on vibration characteristics
of piping system under the excitation of the pump is carried out. Then, by using the genetic
algorithm, vibration attenuation is achieved by optimizing the positions of the supports of the
piping system with the goal of minimizing the vibration power flow. And antishock performance of
piping system must be ensured. The results show that at the aspect of vibration control of piping
system, the adjustment of the position of the supports is another effective method for reducing the
piping vibration.

Key words Power flow, Genetic algorithm, Optimization
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Table3 Position of Supports after Optimizing
1 2 1 3
0.06 2.203 1.705 0.715
0.175 1.828 2.226 0.05
4 N-m?
Table4 Stiffness of Supports after Optimizing
7.0x10° | 61.12x10° | 34.0x10° | 14.69x10°
3.3 7.0x10° 3.0x10° | 1.0x10° 2.0x10*
4
14 U 459x107" W
V=joU o 25% 56.6 dB 1.3dB
ANSYS [
n ) ) 3 10~315 Hz
gaz_ZjEImg(EUi )dw 1
i=1 Aw
F; i
Img
107 F
10°
1 2
Z 100}
b
%‘a‘ -10
= 10°F
10" |
1 m
Table1l Position of Supports 107
1 2 1 3 0 50 100 150 200 250 300 350
0.06 2.203 1.705 0.715 PR /Hz
0.2 353 32 15 3
0.01 0.05 0.05 0.05 Fig. 3 Output Power Flow Curve of the Supports
after Optimizing
2 N-m?
Table2 Stiffness of Supports
7.0x10" | 61.12x10° | 34.0x10° | 14.69x10° 5
1.0x10° 7.0x10° | 4.0x10 2.0x10"
7.0x10° 3.0x10° 1.0x10° 1.0x10?
5 mm
Table5 Antishock Analysis Results for Piping System
4 X Y z
62.2 85.8 49.8
3 4 28.7 37.1 25.1
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