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Analysis of Virtual Mass Force Effects On The Numerical Stability
Of Three-Fluid Model
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Abstract

The effects of virtual mass force on the numerical stability has been examined for
three—fluid model including droplet field. Characteristic analysis was performed for
both basic model and the model with virtual mass force between phases. It was
shown that the model with virtual mass force could have real characteristics provided
that the virtual mass force coefficient is sufficiently large. Linearized Von-Neumann
analysis was also performed for the semi-implicit numerical scheme, which is widely
used for reactor thermo-hydraulic code. We found that numerical stability of
three—fluid model could be enhanced when the virtual mass force term were included
in the model.
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NOMENCLATURE



uv

volume fraction
volume length

time step size

vapor generation rate
mass density

mass flow rate
velocity

pressure

virtual mass coefficient

Subscripts

f
\

e

liquid phase
vapor phase
droplet phase
node number
mixture

Scalar cell

Superscripts

n

1.

time step advancement
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