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Temperature Change due to Radiative Cooling under the Fuel Rod Exposure in Fuku-Ichi No.1 Reactor
Recursive Calculation of Temperature using a simplified 3-D Model (1)
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The No.1 reactor of Fuku-Ichi experienced a hydrogen gas explosion on 3/12/2011, resulting in a severe nuclear
catastrophe. Hydrogen gas was produced from zirconium cover of the fuel rod by the reaction with water vapor.
However, the time of gas production remains uncertain because of the absence of the progress of temperature on the
reactor core. Authors set up a simple model approximating the fuel core by 10 consecutive spherical shells. A
numerical analysis of radiative heat transfer under the condition of decay heat 1% indicated that the core temperature
reached in 35 minutes 1500°C, which is high enough to trigger the reaction of zirconium and water vapor.
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