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TWO-PHASE WAVE PROPAGATIONS PREDICTED BY HLL SCHEME
WITH INTERFACIAL FRICTION TERMS

G.S. Yeom," K.S. Chang2 and M.S. Chung3

We numerically investigated propagation of various waves in the two-phase flows such as sound wave, shock
wave, rarefaction wave, and contact discontinuity in terms of pressure, void fraction, velocity and density of the two
phases. The waves have been generated by a hydrodynamic shock tube, a pair of symmetric impulsive expansion,
impulsive pressure and impulsive void waves. The six compressible two-fluid two-phase conservation laws with
interfacial friction terms have been solved in two fractional steps. The first PDE Operator is solved by the HLL
scheme and the second Source Operator by the semi-implicit stiff ODE solver. In the HLL scheme, the fastest wave
speeds were estimated by the analytic eigenvalues of an approximate Jacobian matrix. We have discussed how the
interfacial friction terms affect the wave structures in the numerical solution.
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Fig. 1 Total Sonic Speed in Air-Water Two-Phase Flows as a
Function of Pressure and Void Fraction.
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Fig. 2 Wave Propagation in the Two-Phase Shock Tube.
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Fig. 3 Pressure Pulse Propagation in the Two-Phase Flows.
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Fig. 4 Void Pulse Propagation in the Two-Phase Flows.
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Fig. 5 Effect of the Interfacial Friction and Comparison of the
present model with Nguyen's Model for Strong
Rarefaction Wave Propagation Problem.
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