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Summary

Flow in a collapsible tube exhibits various complicated phenomena, such as self-excited oscillation, due to
interaction between flow and tube deformation. It is fundamentally important to clarify static characteristics on
cross-sectional deformation of tube. Cross-sectional shapes of tube deformation caused by transmural pressure
were examined by numerical simulation and image processing. To examine basic characteristics of some kinds of
tubes, natural frequencies of the tubes were measured expermentally in non-flowing condition. Moreover, the
natural frequencies of the tubes were calculated by simple analysis in consideration of the propagation of the
pressure wave. The analytical value of the natural frequency almost coincided with the experimental value. In order
to investigate flow characteristics and self-excited oscillation of collapsible tubes, experiments were carried out for
the tubes, as parameters of down stream transmural pressure and flow-rate. The characteristics of flow and self-
excited oscillation are greatly different dependent on deformation form of tube and amplitude of self-excited
oscillation. The phenomena of self-excited oscillations are verified to be classified into three regions; small,
intermediate and large amplitude region. In the low flow-rate stage contains small aniplitude region, even if the tube
inner diameter or tube thickness is different, it was found similalities of the flow and self-excite oscillation
characteristics. Frequency of self-excited oscillation is nealy equal to the natural frequency in the small amplitude
region.
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