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Wall Condensation from Saturated Steam-Air Mixture in Natural Convection
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Abstract The final objective of our studies is to present a correlation for the condensation heat flux g., which
can be applied to the wide region from the turbulent boundary layer to the bulk and can be used for coarse
computation cells in CFD (computational fluid dynamics) analysis for thermal-hydraulic behavior in the
containment vessel (CV) of nuclear reactors during accident conditions. Previously, we confirmed that
existing g. correlations for forced convection flows of steam and air mixtures could be used from the turbulent
boundary layer to the bulk by using a locally defined correlation for the Sherwood number Sh(Rey), where
Rey is the Reynolds number. However, flow fields are mainly due to natural convection in the CV during
accident conditions. In this study, therefore, we obtained a g. correlation for natural convection flows by
changing the Sh(Rey) correlation to the Sh(Gr) correlation, where Gr is the Grashof number. We compared
results computed using this g. correlation for natural convection with existing experimental data. The g
correlation provided results that agreed with most of the minimum values among the existing ¢ data. When
decreasing the distance y from the wall in the turbulent boundary layer, the g.ca value computed with the g.
correlation decreased due to the decrease in steam concentration. Therefore, we derived a correction for y to
allow application of the g. correlation to the turbulent boundary layer.
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