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Vibration Characteristics of Fluid-Conveying Pipes in Presence of a Dynamic
Vibration Absorber
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The fluid induced vibration in fluid conveying pipes can cause fatigue and failure in the system.
Received 05 April 2017 Therefore, controlling these unwanted vibrations and suppressing the vibrations of the fluid conveying
Accepted 04 June 2017 pipe is important. In this paper by considering the passive vibration absorber for the fluid conveying

Available Online 07 July 2017 pipe, the influence of the vibration absorber parameters on the dynamic behavior of the system is

investigated. The governing equations of motion are obtained via the Newton’s second law, and

K ds: A . . N .

Fﬁ}?g(gorsweymg Pipe analytical solutions for the characteristic equation and mode shapes of the system are obtained through
Vibration Absorber the power series method. After verifying the obtained results, the effect of the vibration absorber
Viscoelastic Behavior parameters and the fluid flow velocity on the vibration behavior of the fluid conveying pipe have been
Natural Frequencies investigated. Results show that by increasing the absorber mass, the effect of absorber on decreasing the

Critical Velocity oscillations amplitude is diminished. At different fluid velocities, the oscillation amplitude of the system

can be reduced considerably by specifying proper values of the absorber parameters. At velocities near
the critical velocity, where the oscillation amplitude reaches a maximum value, using a suitable
vibration absorber may reduce the maximum oscillations amplitude of the system by 98%. The method
presented in current study can be easily generalized to design passive vibration absorber for fluid
conveying pipes with different boundary conditions.
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Fig. 1. (a) Simply supported fluid conveying pipe with a vibration
absorber, and (b) the free-body diagram of an element of the pipe
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Fig. 2. Mid-point dynamic response of the simply supported fluid
conveying pipe for (@) u = 0, (b) u = 0.5mand (c) u = 1.01m
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u=20.2 u=2 u=3 k
u
Ql QZ n max Ql QZ 77max Ql QZ nmax
- 9.86 0.038 - 7.45 0.036 - 2.73 0.045 - -
1.88 9.81 0.027 1.89 7.37 0.024 2.13 2.45 0.008 0.2
0.69 9.93 0.027 0.68 7.53 0.025 0.63 3.00 0.022 2 1
0.49 9.93 0.027 0.48 7.54 0.025 0.45 3.01 0.023 4
6.16 11.17 0.021 5.42 9.56 0.016 2.34 8.18 0.024 0.2
2.03 10.83 0.027 191 8.67 0.025 1.15 5.36 0.026 2 10
1.43 10.82 0.028 1.33 8.64 0.026 0.84 5.19 0.027 4
8.16 26.56 0.026 6.25 26.02 0.027 2.38 25.45 0.032 0.2
3.81 18.02 0.032 3.09 16.69 0.032 1.28 15.05 0.034 2 100
2.77 17.53 0.032 2.27 16.09 0.032 0.95 14.26 0.038 4
8.31 39.22 0.012 6.32 37.24 0.014 4.09 34.25 0.012 0.2
4.32 42.36 0.018 3.34 36.45 0.016 1.29 33.13 0.019 2 1000
321 40.83 0.019 2.28 34.86 0.019 0.97 32.72 0.022 4
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Fig. 6. Second mode shape of the fluid conveying pipe for different

values of the vibration absorber stiffness and u = 2
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