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Innovative reactor cavity cooling system using passive radiative cooling to
prevent meltdowns
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In this study, we quantitatively clarified the cooling capability of a
reactor cavity cooling system (RCCS) using passive radiative cooling with a completely new geometry
through analyses and experiments. When the air in the heat transfer test apparatus (scale model)
cannot be pressurized, which is equally scaled down from the actual RCCS, it was also determined
that the scale model can reproduce the heat flux of the actual RCCS. This is true even when the
Rayleigh or Grashof numbers are not the same between the actual RCCS and the scale model. Results of

this basic research showed that the sufficient heat removal performance of the RCCS can be
demonstrated. In addition, when a strong wind (typhoon) occurs under the design basis, it was
determined that a second RCCS, which uses the chimney effect to promote natural circulation of
ambient air, cannot reliably guarantee the passive safety of the reactor.
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