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Abstract

Demonstrating safety is vital for public safety and acceptance of reactor designs
that utilize liquid metal coolants. Using liquid metal coolants introduce unique safety
risks including metal fires. Sandia National Laboratories current research goals include
linking metal fire phenomenology to advanced reactor requirements and safety issues,
enhancing existing fire models with metal surface reaction capability, and performing
discovery experiments to support model validation. Based on the literature review, the
most significant thermal hazard occurs in a sodium spray fire since spray fires maximize
the surface-to-volume ratio and thus the heat release rate. The development of the
computational models will include the ability to estimate the heat release rate of sodium
spray and pool fires. This will consist of extending existing spray and pool-surface
combustion models to include surface reactions. The discovery experiments will be
performed to assess the understanding provided by the current computational models.
The computational model predictions will be compared to the experimental results to
assess the model’s predictive performance. The final outcome of this research will be the
development of guidance for appropriate mitigation techniques based on the acquired
understanding and knowledge. The research to be presented will include the state of
knowledge assessment along with the preliminary results of the experimental and
computational benchmarking.
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