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COMPUTATION OF NATURAL CONVECTION AND THERMAL STRATIFICATION USING THE_
ELLIPTIC BLENDING MODEL

Seok-Ki Choi™' and Seong-O Kim™!

Evaluation of the elliptic blending turbulence model (EBM) together with the two-layer model, shear stress
transport (SST) model and elliptic relaxation model (V2-F} is performed for a better prediction of natural convection
and thermal stratification. For a natural convection problem the models are applied to the prediction of a natural
convection in a rectangular cavity and the computed results are compared with the experimental data. It is shown
that the elliptic blending model predicts as good as or better than the existing second moment differential stress and
flux model for the mean velocity and turbulent quantities. For thermal stratification problem the models are applied
to the thermal stratification in the upper plenum of liquid metal reactor. In this analysis there exist much differences
between the turbulence models in predicting the temporal variation of temperature. The V2-F model and EBM better
predict the steep gradient of temperature at the interface of thermal stratification, and the V2-F model and EBM
predict properly the oscillation of temperature. The two-layer model and SST model fail to predict the temporal

oscillation of temperature.
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Fig. 2 Vertical velocity fluctuation profiles at y/H=0.5
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Fig. 3 Reynolds shear stress profiles at y/H=0.5
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Fig.4 Turbulent heat fluxes profiles at y/H=0.5
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Fig. 5 Wall shear stress profile along the hot wall
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Fig. 6 Local Nusselt number along the hot wall
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Fig. 7 JAEA experimental apparatus
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Fig. 8 Isothermal lines after 200 seconds
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Fig.9 Each monitoring locations
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Fig.10 Temporal variation of temperature at the monitoring
locations
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