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Theoretical and Numerical Analysis of Gas-Solid and Liquid-Solid
Two-Phase Flows

This paper describes the theoretical and the numerical analysis of gas-solid and liquid-solid
two-phase flows.

The Part-1 is concerned with a numerical study of axisymmetric gas-solid two-phase flows.
Underexpanded sonic jet, steady and unsteady supersonic flows around bluff ‘bodies are
numerically simulated on a supercomputer. The gas phase is treated as a continuum medium
and the solid particle phase is treated as a discrete one. By comparing in detail the dusty
results with the dust-free ones, the effects of the presence of particles on the flow field are
clarified. Also an attempt to correlate the particle behavior is made with universal
parameters such as the Stokes number and the particle loading ratio.

In the Part-2, the dynamic responses of the seabed to ocean surface waves are analyzed
theoretically on the basis of the mixture theory. The seabed is treated as the aggregate of the
compressible liquid and the poro-elastic solid. First, the characteristics of the two dilatational
waves and one rotational wave in the seabed are investigated and the fully dynamic solutions 7
for the seabed response are obtained in closed forms. Next, the effects of anisotropy of the
seabed are studied in detail for both a fully saturated and a slightly unsaturated seabed.
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