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A Theoretical Analysis of the Weak Shock Waves Propagating through

a Bubbly Flow
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Abstract

AH-'8), Elastic Pipe(¥H4d ¥), KdV-Burgers Equation(KdV-Burgers "7 2])

Two-phase flow of liquid and gas through pipe lines are frequently encountered in nuclear power
plant or industrial facility. Pressure waves which can be generated by a valve operation or any other
cause in pipe lines propagate through the two-phase flow, often leading to severe noise and vibration
problems or fatigue failure of pipe line system. It is of practical importance to predict the propagation
characteristics of the pressure waves for the safety design for the pipe line. In the present study, a
theoretical analysis is performed to understand the propagation characteristics of a weak shock wave in
a bubbly flow. A wave equation is developed using a small perturbation method to analyze the weak
shock wave through a bubbly flow with comparably low void fractions. It is known that the elasticity
of pipe and void fraction significantly affect the propagation speed of shock wave, but the frequency
of relaxation oscillation which is generated behind the shock wave is not strongly influenced by the
elasticity of pipe. The present analytical results are in close agreement with existing experimental data.
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