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A Study on the Thermal Safety of Depleted
Uranium Oxidation Vessel
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Abstract

A experiment and numerical analysis on the thermal safety of the depleted uranium vessel
were performed. The temperature gradient and Nusselt number in the vessel were
experimentally determined according to the variation of time and heat input. The relevant
equations were derived from the result of the experiments, which are able to predict the
temperature gradient and Nusselt number. Also, the validation of experiments was confirmed
by comparing the experimental values with the numerical analysis of using the finite volume
method, and they appeared to be a good agreement within 11.1 % error range. The results

obtained from this experiment can be used for the depleted uranium oxidation vessel design.
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Variation of inside temperature with time.
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T = —4.70 x 107°Q" + 0.165Q + 79.5 (1)
x = 0.27 m, r=0.11 9] Aol A

T = —4.63x10°Q"° + 0.162Q + 75.3 (2)
x = 0.07 m, r=0.16m $]X] ol A

T = =461 x107°Q° + 0.163Q + 714 (3)
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Fig. 3. Variation
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Fig. 4. Variation of inside wall temperature with time.
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Fig. 5. Variation of inside wall temperature with heat generation at steady state.
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Fig. 6. Variation of outside wall temperature with time at each position.
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Fig. 7. Variation of outside wall temperature with heat generation at steady state.
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Fig. 8. Variation of local Nusselt number with heat generation at steady state.
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Fig. 9. Variation of average Nusselt number with heat generation at steady state.
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Table 1. Comparison of experimental and analytical values.
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