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Preliminary Study on Numerical Simulations for Temperature Field of
Steam-Air Mixture in a Circular Tube with Condensation
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Abstract In this study, numerical simulations were carried out for a condensation experiment
of steam-air mixture in a circular tube. The condensation tube was 49.5 mm in diameter and 510
mm in length. The test conditions were the air flow rate of 9.0 g/s, steam flow rate of 5.9 g/s, and
pressure of 0.125 MPa. The computation grid included the inlet tube, the condensation tube (ie.
the test section), the outlet tube, and the cooling annular channel with water. The temperature
fields of the steam-air mixture, condensation tube wall and cooling water were computed and
compared with measured values. The computed heat transfer rate was only 1/3 of the measured
heat transfer rate mainly due to underestimation of the mass transfer of steam from the bulk
to the inner surface of the heat transfer tube. The temperatures of the steam-air mixture in
the thermal boundary layer computed without the phase change (i.e. condensation) model in the
gas space were much lower than the measured values. The computation models for the mass
transfer of steam and phase change (ie. condensation)in the gas space should be improved to
obtain better agreement between the computed and measured temperature fields.

Keywords Condensation heat transfer, Loss of coolant accident, Containment vessel, Numerical
simulation
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