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NUMERICAL SIMULATION OF GAS-LIQUID TWO-PHASE FLOWS
WITH LARGE DENSITY AND VISCOSITY RATIOS

SUN Dong-Liang TAO Wen-Qnan

(The State Key Lab. of Multiphase Flow in Power Engineering, Xi‘ar. Jiaotong Universitv, Xi‘an 710049, China)
Abstract In this paper, on the basis of the YOF method two scts of grid systems, coarse and fine,
are adopted to simulate gas-licuid two-phase flows with large density and viscosity variations. The
advection equaiion of volume iraction is solved on the fine grid system; the momentum and pressure
correction equations are solved on the coarse staggered grid system. The accurate densities and
viscosities at control volume and its faces used in the process of solving the momentum equations can
be calculated by the mutual exchanges of data between the coarse and fine grid systems, which decreases
the errors caused by the traditional linear interpolation method and guarantees the exact satisfaction of
both momentum and continuity equations. In the gas-liquid two-phase flows the densities, viscosities
and velocities have the sharp gradient, hence, the STOIC scheme is adopted ,which possesses the
characteristics of stability, boundedness and high accuracy. Finally applications of the numerical
method to predict the single gas bubble rising and the co-axial and oblique coalescence of two gas
bubbles in quiescent liquids are presented. The bubble terminal velocities and shapes are in good
agreement with the available experimental results.
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