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Design of Active Controller for Pipe System
Vibration Based on Beam Model

WEI Chen,ZHENG Shuiying, WU Jia

(College of Energy Engineering, Zhejiang University , Hangzhou 310027 , China)

Abstract ; Most of the existing design of active pipe system vibration controllers are based on a two DOFs simplified

model, which only considers the displacement of rigid body but neglects the impact of pipeline structural deformation.

An active control strategy considering the structural deformation of pipe system was introduced. Based on the continuous

beam model, a complex pipeline system model was established to transform the system dynamic equations to generalized

coordinates. An active controller especially for generalized coordinates was designed, and reducing vibration of each part

of pipe system in different directions was achieved. MATLAB Simulink simulation results show that the active control

system has excellent vibration reduction effects.
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Figure 2 Sketch map of pipe system
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Figure 3  First four modes of pipe system model
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Figure 4  Vibration at each node of

pipe system model
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Figure 5 System response at 6 Hz excitation in X direction
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Figure 6 System response at 8 Hz excitation in Y direction
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Figure 7 System response at 8 Hz excitation in Z direction
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