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COBRA-TF Flow-Blockage

The Analysis of Flow-blockage Experiment in LMR using COBRA-TF
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Abstract

A partial flow blockage within a fuel assembly in liquid metal reactor may result in localized boiling or a
failure of the fuel cladding. Thus, the precise analysis for the phenomenon is required for a safe design of LMR.
In the present study, some models incorporated in the COBRA-TF code, which was originally developed for the
purpose of the multi-dimensional analysis of PWR, were modified to apply it to the flow blockage analysis of
LMR.

Sodium properties and the friction model for a wire-wrap were replaced in the code, and then they were
examined by applying the code to a flow blockage experiment, THORS test of ORNL. The four calculations
were carried out depending on mixing coefficients of the turbulence model, and with or without the wire-wrap
model in the code. As a result, the maximum coolant temperature difference between the code prediction and
experimental data was found as low as about 10 °C so far. In the future, it is considered that the heat transfer
model as well as turbulence model pertinent to LMR should be implemented additionally in the code for a more

realistic analysis.
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