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Evaluation of Heat Removal Performance under Irradiation
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Abstract

It is well-known that irradiation may have effect on surface condition of metal materials, thus greatly changing the heat
transfer characteristic in heat transfer characteristics. This caused instability in irradiation environment, thus increased the
uncertainty during accident condition. In this study, irradiation effects of CHF on aluminum, carbon steel, copper, and
silver surfaces in downward-facing saturated flow boiling were investigated. For aluminum, it was found that although
the contact angle of the surface decreased greatly, no CHF change was observed up to 3000 kGy. This anti-radiation ability
was likely to be related to the strong oxidation on aluminum surface. For carbon steel and silver case, CHF increased with
total dose, which may be related to the oxidation level of the surface. For copper, CHF decreased, which confirmed our
previous results. This founding may be crucial for the future heat transfer design and anti-accident counter-measurements

in radiation environment.
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