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Coupling between the fluid system oscillation equation and Rayleigh-Plesset equation
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In order to the coupling between the fluid system oscillation and the excitation source, we have formulated the governing equa-
tions describing the fluid flow in the conduit and the overpressure in fluid chamber below the conduit, In this talk, we employ the
bubble oscillation as the excitation source, which is described by the Rayleigh-Plesset equation.

The equations include the friction term, Helmholtz oscillation term, gravitational recovery oscillation term and the coupling
factor. The coupling factor represents the geometrical scale relationship among bubble and conduit: (bubble size x conduit
length)(/conduit cross section). Numerical solution for the case that a bubble instantaneously has the overpressure shows that
1) the bubble oscillation excites the oscillation of fluid system, 2) in the case of large coupling factor, the energy transfer from
bubble oscillation to the oscillation of fluid system, 3)the condensation and evaporation of gas in bubble damp the oscillation
of fluid system, 4)in the case of large coupling factor, the fluid oscillation continues even if the bubble oscillation disappears,
5) the fluid oscillation excited by the bubble oscillation gets into the regime of damped oscillation even if the system is in the
regime of over damping as the ordinary condition. From these results we speculate that in the experimental geyser the coupling
between bubble oscillation and fluid system oscillation effectively works due to the coupling factor, whereas the coupling in
natural geysers and volcanoes depends on the geometry of conduit and bubble size.
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