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Computational Analysis of Subcooled Boiling Flow in a Vertical Tube
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Abstract

The volume fraction of gas phase and velocities and temperatures of liquid and gas were
predicted in a heated vertical tube using a subcooled boiling model based on multidimensional
two-phase flow model. The boiling model used in this study includes correlations for the split
of heat from a wall into the two phases, as well as creation of the gas phase. The predicted
void fractions in mainstream direction with the bubble-induced turbulence agree with the
experimental results fairly well and the distributions of liquid temperature were also
reasonably predicted. The radial profiles of two-phase velocities and void fraction predicted
at significantly subcooled boiling region were evaluated to be satisfactory. There was also
insignificant difference in prediction performance for system pressures of 4.5 Mpa and 1.5

Mpa.
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2.3 (Inter-phase mass transfer)
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Fig. 3 Test geometry (Bartolomei®®)
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Fig. 6 Distributions of liquid temperatures for P=4.5 Mpa, Q,,=570000 W/m?, Te1=60.0 K
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Fig. 7 Radial profiles of phase velocities for P=4.5 Mpa, Q,,=570000 W/m?, T¢,u=60.0 K
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