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Stability Analysis of Piping System Conveying Unsteady Flow
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Abstract

This study deals with the stability of piping system conveying unsteady inviscied flow. The fluid
pressure and velocity are considered as functions of time and position. Newton’s method is used

to derive the dynamic equations of a pipe. Also, the momentum and continuity equations of fluid

are derived based on control volume approach. The unsteady flow effects on the stabilities of

straight and three dimensional piping systems are investigated and compared with the existing

results. The comparison shows that fluid pressure fluctuation which is associated with flow

velocity, can be important for the stability of piping system. For the stability analysis of three

dimensional piping system, the convensional finite element method is used.
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Table 1 Material properties of piping system

Young’s modulus 1.2411x 10" N/m?
Shear modulus 4.6097 X 10°N/m
Inner diameter of pipe 1.725%10"*m
Outter diameter of pipe 1.905%10™*m
Mass of pipe per unit length 0.459kg/m

Mass of fluid per 1 nit 1ength 0.234kg/m

Fhuid wave speed 1.3x10°m/sec
Mean fluid pressure 0 N/m?

Mean flow velocity 30m/sec
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