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ABSTRACT

In this paper, a new method for the stability analysis of a pipe conveying fluid which pulsates
periodically is presented. The finite element model is formulated taking into consideration of the

“effects of the fluid pulsating in a pipe. The damping and stiffness matrices in the finite element
equation vary with time due to pulsating fluid. Coupled effects of several harmonic components in
the velocity of fluid to a pipe is discussed. A new unstable region appears which will not abpear
in ‘the stability analysis of single pulsating frequency. A method to directly estimate the forced
response of pipe is also discussed. The results presented in this paper are verified by the time

domain anlysis.
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Table 1 Amplitudes of harmonics at w=10.75rad/s

i

_fHarmonics of pulsating frequency| Fourier transformation of time data

. Direct estimation by Eq.(8)

) » k=1 k=12 | k=123
0 9.326x107° 7.466x107* | 9.181x107° | 9.608x107°
lo 1.667x107 1.980x107° | 1.690x107° | 1.670x107°
20 2.254x107 - 2.150%107% | 2.320x107*
30 1.453%107 - - 1.620x107

Table 2 Amplitudes of harmonics at o = 23.0rad/s
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Direct estimation by Eq.(8) ’
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