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Flow Characteristics in Vertical Pipes under Flooding Conditions
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Abstract This article studies flow characteristics in piping systems of nuclear reactors under accident
conditions, with the objective of decreasing uncertainties in correlations for counter-current flow limitation
(CCFL), void fraction ag, wall friction factor fi, and interfacial friction factor fi in vertical pipes under
flooding conditions. We conducted gas-liquid counter-current flow experiments with air and water by
changing the geometry to sharp-edged or rounded at the top end and bottom end of vertical pipes, respectively,
and we obtained correlations for the CCFL characteristics, liquid film thickness 3, fw, and f;. We observed four
different flow patterns in the pipes: smooth film (SF), transition (TR), rough film I (RF-I), and rough film II
(RF-II). The CCFL characteristics depended on the pipe edges and flow patterns. We proposed a fi, correlation
and obtained the liquid film thickness ¢ and f; from the existing dP/dz data and the proposed fi, correlation.
By using these data, we proposed a J correlation and a f; correlation. Applicability of these correlations for J,
fwand f; to large diameters and high pressure and temperature conditions was evaluated with respect to their
use in accident analysis of nuclear reactors. Moreover, fi and f, correlations, which were applicable to both

SF and RF, were evaluated.
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