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The conventional cask storage facility has a high ceiling. In order to shorten the construction period and reduce the cost, a
new type of cask storage facility is proposed. Its ceiling height is made low and the stack is set up on the opposite side of the air
inlet through the storage area, giving what we call a “stack-type facility”. The flow pattern in the storage area of this facility is then
different from that of the conventional facility and the heat removal performance of a stack-type facility has been studied.
Simulation experiment by using a 1/5 reduced scale model was performed, and thermal-hydraulic phenomena of the facility were
investigated. Following results were obtained by this study:

1) The ceiling height hardly influences the heat removal characteristic of the casks. On the other hand, the ceiling temperature is so
much influenced by the ceiling height.

2) The stack height directly influences the heat removal of the casks. The stack height by which heat generation of casks could be
safely removed was estimated.

3) There are two kinds of flows in the storage area of the facility, one is a upward flow induced by buoyancy force on the cask
surface, and the other is a horizontal flow induced by the stack effect. These flows contribute to the cooling of casks.

Keywords: cask storage facility, similarity law, heat removal test
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Fig.1 Experimental apparatus
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Tablel Test condition
Flow rate . Heat balance . 0
He(m) |Qg(kW) | Q(kW) (kg/min) U(m/s); AT(C) | Ri(h) (Qs -Q)/Q*100(%) Tin("C)
CASE1 2.3 |20.68 | 24.07 65.5 0.500| 184 |2.78 -14.3 13.8
CASE2 | 23 (20.05 | 24.17 50.2 0.395| 23.8 |5.60 -17.1 22.9
CASE3 23 119.04 | 24.13 39.5 0.314 28.8 {10.7 -21.0 20.9
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