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Abstract

Corium Coolability by water flood during an MCCI (Molten Corium Concrete Interaction) is
still an open problem. Several physical mechanisms have been identified which may reduce
significantly and finally stop the ablation of concrete. Among these mechanisms, corium ejection by
sparging gas into the overlying water may represent an important contribution. This mechanism was
at the origin of a large and coolable debris bed and volcano formation in the MACE M3B test. This
mechanism has also been observed in simulant material tests performed at UCSB and at FZK.

The objective of the work, which is described in the present paper, is to model this mechanism
and to quantify the liquid entrainment rate by sparging gas.

The work is based on an experimental approach using simulant material, hi the PERCOLA
facility the corium is represented by water with additives in order to hcrease the viscosity. A lid
which may be maintained in a fixed position or which may be floating on the liquid represents the
corium crust. This lid is pierced by one or several holes in which tubes are fixed of variable diameter
and height. Gas is injected, with variable superficial velocity, through the bottom of pool. The mass
flow rate of the entrained water is measured as well as the pressure beneath the lid.

The measured entrainment rates will be presented and the effect of crust anchoring, sparging
rate, hole size and length, will be discussed.

A model has been developed which is based on knowledge derived from gas-lift systems. A
quasi steady-state approach fits well with the experimental results at large gas superficial velocities.
The modelling of dynamic processes, which control the entrainment rate at low superficial velocities,
completes this model.
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