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Numerical simulation on the external reactor vessel cooling during

severe accident in pressurized water reactor
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Abstract: In this paper, the iconCFD commercial software is used to simulate and analyze the boiling
two-phase flow behavior of external reactor vessel cooling process under severe accident conditions. Using
the volume of fluid analysis model included in the iconCFD software, a program is developed to modify the
wall boiling model, as well as the algorithm of separate solver and application method of the energy source
item are improved. Heating power input is applied to the heating surface under the lower head of the
pressure vessel. The flow and heat transfer behavior of gas-liquid two-phase in the boiling phase
transformation process are analyzed, including: (1) bubble phenomenon and Kinetic parameters during
boiling, such as bubble generation, coalescence, detachment diameter and frequency (2) Macroscopic
physical parameter field and heat transfer principle in the two-phase flow process, including the velocity
field of the two-phase flow, the pressure field, the distribution characteristics of the bubble, and the boiling
heat transfer coefficient. The bubble behavior obtained by numerical simulation is very similar to the

experiment, and the results of boiling simulation are also reasonable.
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