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    Abstract

        
            Theoretical models are derived for the heat transfer from molten oxide pools to an underlying concrete surface and from molten steel pools to a general concrete containment. To accomplish this, two separate effects models are first developed, one emphasizing the vigorous agitation of the molten pool by gases evolving from the concrete and the other considering the insulating effect of a slag layer produced by concrete melting. The resulting algebraic expressions, combined into a general core-concrete heat transfer representation, are shown to provide very good agreement with experiments involving molten steel pours into concrete crucibles.
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                    Crust-formation and refreezing model for molten-fuel/concrete interaction codes. [PWR; BWR]

                    
                        Conference
                            Cole, Jr, R
                            

                    There is a class of hypothetical core-melt accidents in nuclear reactors in which molten core materials are deposited into the concrete reactor cavity, resulting in a vigorous thermal attack on the concrete. The temperature of the pool is maintained at a point where heat losses to concrete and to surroundings above the pool approximately balance heat gains from decay of fission products. During the early stages while the pool is fully molten, the dominant heat-transfer process within the pool is convection. At later times, this changes as temperatures fall and refreezing begins. The existing CORCON-MOD1 code, which does not allowmore » these refreezing effects, is being modified to account for the changes in heat-transfer behavior as refreezing takes place.« less
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                            Felde, D; Kim, H; Abdel-Khalik, S
                            

                    The heat and mass transfer processes taking place in volumetrically-heated pools are of interest because of their relevance in post accident heat removal analyses for fast reactors. Earlier studies on volumetrically-heated pools have focused on natural convection phenomena. These, however, do not apply for molten core debris pools growing in concrete since large amounts of gas will be released by the concrete. These gases will vigorously mix the pool. Knowledge of the heat transfer rates at the pool boundaries is necessary in order to assess the passive core retention capability of the concrete support structure below the reactor vessel. Hence,more » the main objectives of this investigation have been to experimentally simulate the gas evolution process at the pool boundaries and determine the effect of gas release on the heat transfer rates along the boundaries. Nusselt-type correlations have been obtained for the downward, sideward, and upward heat transfer rates.« less
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                    Exploratory study of molten core material/concrete interactions, July 1975--March 1977. [BWR; PWR]

                    
                        Technical Report
                            Powers, D; Dahlgren, D; Muir, J; ... 
                            

                    An experimental study of the interaction between high-temperature molten materials and structural concrete is described. The experimental efforts focused on the interaction of melts of reactor core materials weighing 12 to 200 kg at temperatures 1700 to 2800/sup 0/C with calcareous and basaltic concrete representative of that found in existing light-water nuclear reactors. Observations concerning the rate and mode of melt penetration into concrete, the nature and generation rate of gases liberated during the interaction, and heat transfer from the melt to the concrete are described. Concrete erosion is shown to be primarily a melting process with little contribution frommore » mechanical spallation. Water and carbon dioxide thermally released from the concrete are extensively reduced to hydrogen and carbon monoxide. Heat transfer from the melt to the concrete is shown to be dependent on gas generation rate and crucible geometry. Interpretation of results from the interaction experiments is supported by separate studies of the thermal decomposition of concretes, response of bulk concrete to intense heat fluxes (28 to 280 W/cm/sup 2/), and heat transfer from molten materials to decomposing solids. The experimental results are compared to assumptions made in previous analytic studies of core meltdown accidents in light-water nuclear reactors. A preliminary computer code, INTER, which models and extrapolates results of the experimental program is described. The code allows estimation of the effect of physical parameters on the nature of the melt/concrete interaction.« less

                        
                            	https://doi.org/10.2172/5073998
	Full Text Available


                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Aerosol generation from sparging of molten pools of corium by gases released from core-concrete interactions. [PWR; BWR]

                    
                        Conference
                            Ginsberg, T
                            

                    A model for calculation of the aerosol generation rate resulting from surface bubble rupture during molten core-concrete interactions is discussed. One aspect of the model, based upon previous work in the literature, considers that film rupture occurs due to growth of film oscillation disturbances in the surface liquid film. Calculations are presented for molten pools with liquid properties in the range of prototypic interest.
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                    Effect of overlaying steel layers on the growth of molten core debris pools in concrete. [LMFBR]

                    
                        Technical Report
                            Paik, I; Felde, D; Abdel-Khalik, S
                            

                    Following a hypothetical core disruptive accident (HCDA) in a fast reactor, the core debris may be in the form of a molten pool which is volumetrically heated by the radioactive decay of the dissolved fission products. The debris pool may be retained in the concrete support structure below the reactor vessel. It grows continually by melting the concrete which readily dissolves in the pool. The purpose of this research is to simulate the heat and mass transfer processes taking place in the molten steel/core debris/concrete system. The effects of the initially-lighter steel layer atop the pool and the subsequent inversionmore » process on the transient radial and downward growth rates of the pool are investigated.« less
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