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NUMERICAL METHOD FOR THE TWO-FLUID THREE-FIELD MODEL ON AN UNSTRUCTURED MESH

J. Kim! LK. Park’ HK. Cho? ILY. Yoon and 1.J. Jeong’

A three-dimensional (3D} unstructured hydrodynamic solver for transient two-phase flows has been developed.
A two-fluid three-field model was adopted for the two-phase flows. The three fields represent a continuous liquid, an
entrained liquid, and a vapour field. The hydrodynamic solver is for the 3D component of a nuclear system code
and the component-scale analysis tools for transient two-phase flows. The finite volume method and unstructured
grid are adopted, which are useful for the flows in a complicated geometry. The semi-implicit ICE (Implicit
Continuous-fluid Eulerian) numerical scheme has been adapted to the unmstructured non-staggered grid. This paper
presents the numerical method and the preliminary results of the calculations. The results show that the numerical
scheme is robust and predicts the phase change and the flow transitions due to boiling and flashing problems well
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Macro (system) scale

Boundary conditions

Meso (component) scale

Local flow -
conditions

Micro (turbulent) scale

Fig. 1 The concenpt of multi-scale computation
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() 2-D mesh

(a) Top view of the unstructured grid

(b) Pressure distribution
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Fig. 3 Calculation of the flashing in a 2-D channel

Fig. 2 3-D channel flow
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Fig. 4 Calculation of the cavitation in a 2-D sudden contraction
channel
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