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Modeling of Cooling in a Gap between Melt Crust and Vessel Wall
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Abstract

LAVA(Lower Plenum Arrested Vessel Attack) experiment which simulates coolability of
molten core in severe accident of nuclear reactor is analyses using multi-dimensional thermal
hydrodynamic code. The pressure vessel and core melt simulant of the LAVA experiment are
modeled in computer code as axi-symmetric, and natural convection and solidification of melt
are simulated to calculate thermal loads on the vessel accurately. Gap—cooling phenomenon is
modeled with counter—current flow limited boiling in a hemispherical gap. Gap formation by
crust development at the edge of melt and thermal expansion of the vessel is not modeled
currently but it is triggered at a time by input parameter of the computer code. Numerical
results show that penetration depth of coolant increases with time but is not linear to time
elapsed. Temperature variations with time are compared at each location with experimental
results of LAVA to validate the computer code. The numerical results agree well with

LAVA-4 experiment quantitatively.
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Fig. 1 Schematic for the cooling of molten core in a pressure vessel.
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Fig. 3 Definitions of pool geometry for gap cooling model.
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(a) (b)

Fig. 6 Locations of thermocouples for LAVA experiment, (a) side view, (b) top view

Fig.72 LAVA 2Z3d< sidst7] s AHE3 Axbel 4AE detdn. sy 992 SUA 2%
Aol 3502 7Hel AMZE g AMEEEth BCl2 tiAFolm BC2E €859 dEHo=z HA}

FEHlTEAS AHESAT. BC3, BC4, BCS 52 §71¢ #HHom HAitet dif AAxAS
AbgsER T 53 BC3 BA= W47 A9A A= —Er 2 A Foll Hd =7 23 =

BC4

BC

HHH
\Tﬁi‘
t

H

BC1|.
| BC5

BC6

Fig. 7 Computational mesh and boundary conditions for LAVA simulation. The number of
cell is 3502. BC1 is axis, BC2 is upper surface of melt with boiling boundary condition. BC3,
BC4, and BC5 is vessel walls with radiative and convective condition. BC6 is the interface

between vessel and crust on which gap-cooling model is implemented.
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Fig. 12 Numerical results at Time=300S, LAVA4 experiment. Right Temperature contours,
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