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Numerical simulation of the vertical upward flow of water in a heated tube
at the supercritical pressure
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Abstract

The vertical upward flow of water in a heated tube at supercritical pressure is numerically simulated
by means of a commercially available computational fluid dynamics code. The IAPWS-95
formulation is used to obtain the water properties, which vary substantially at supercritical condition.
To match the simulation with the experiment performed by Yamagata et al., the mass velocity of the
simulation is set to be 126Okg/m2-s and the wall heat fluxes 465, 698, and 930kW/m>. To examine
the reliability of the turbulence model at the supercritical flow, a series of simulations are performed

with turbulence models: Standard k-¢ model and RNG k-¢ model. The standard wall function is used



as the wall boundary condition. There is little difference between the results from the RNG k-& model
and the standard k-¢ model, and the wall temperature predictions are lower than the experiment. The
temperature difference between the predictions and the experiment becomes larger as the wall heat
flux increases. The mean flow fields and turbulence properties from each turbulence model are
examined. It seems that the acceleration, which is caused by the density reduction as the bulk
temperature increases, and the buoyancy lead to the inadequate prediction.
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