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Effects of Liquid Viscosity on Flow Characteristics in a Vertical Pipe under Flooding Conditions
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Abstract The subject of this study is flow characteristics in piping systems of nuclear reactors under accident
conditions, and its objective is to decrease uncertainties of 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 have carried out gas-liquid countercurrent flow experiments with air and water in
vertical pipes, and proposed correlations for CCFL, the liquid film thickness J, fw, and f.. In this paper, we
measured CCFL characteristics, the pressure gradient dP/dz and ac under flooding conditions in a 40 mm
diameter vertical pipe with rounded top and bottom ends in air-high viscosity liquid systems, and obtained fw
and f; from the measured data, and compared them with results computed using the previous correlations. The
correlations for CCFL and fi, were improved by using the viscosity ratio of gas and liquid uc/us. The 6 values
under flooding conditions at the upper end were well expressed by the previous correlations. The f; values did
not significantly differ from results computed using the correlations. However, the effect of high viscosity
liquids on f; was not expressed by the correlations.

Keywords  vertical pipe, gas-liquid counter-current flow, void fraction, wall friction factor, interfacial friction factor,
liquid viscosity
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