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An innovative sodium cooled fast reactor has been investigated in a frame work of the FBR
feasibility study. A compact reactor vessel is designed to reduce the construction cost, where
sodium flow velocity increases. One of the thermal hydraulic issues in this design is gas
entrainment at free surface in the reactor vessel (R/V). Dipped plates (D/P) are set below the free
surface in order to prevent the gas entrainment.

We performed a water experiment using a partial model where the gas entrainment might occur
with large scale. The objectives are to see the occurrence condition and to find the mechanism of
gas entrainment. The experimental parameters were water level and flow velocities.

It was found that there were two kinds of the gas entrainment phenomena under the extreme
velocity conditions which were quite different from the rated condition in the reactor design. One
of the gas entrainments occurred at the wake region of the cold leg (C/L) pipe. The occurrence of
the gas entrainment in this type depends on the circumferential (horizontal) velocity. Other one
breaks out at the region between the H/L pipe and the R/V wall. The occurrence of this type of gas
entrainment depends on the downward velocity at the gap of the D/P and the water level. The
mechanisms of the gas entrainment at the two regions were clarified by the transient and detailed

measurement of flow velocity field using the Particle Image Veiocimetry.

Keywords: FBR Feasibility Study, Innovative Sodium Cooled Fast Reactor, Upper Plenum, Gas

Entrainment, Vortex, Particle Image Velocimetry, Occurrence Map
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