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Abstract

In the feasibility studies on Commercialized Fast Reactor Cycle Systems, a
compact reactor vessel is investigated in terms of economical improvement of a
sodium cooled loop type fast reactor. In order to compact reactor vessel, a
simple fuel handling system is considered using "a column type UIS (Upper Inner
Structure) with a slit”.

Gas entrainment due to high flow velocity in the UIS slit is one of major
point of reactor vessel design. A 1/20th scaled model water experiment for a
reactor vessel upper plenum was performed to evaluate flow through a slit in the
column type UIS, fundamental behavior of reactor upper plenum flow, and survey
some devices which reduce flow velocity through the slit and optimize flow in the
plenum.

In the flow visualization tests, tracer particles were added to the water, and
1lluminated by the halogen lump light sheet. The flow visualized images were
captured with a digital video camera. The visualization was done at a slit of
UIS, opposite side of the UIS slit, front and side of hot leg (HL), front of slit and so
on. We obtained fluid vertical velocity and fluctuation strength in the UIS slit
using Ultrasound Velocity Profile monitor(UVP).

The results are as follows.

In the test condition (Reynolds number; 2,500 5,000 at core outlet), flow
field in the UIS slit was nearly identical in spite of core outlet velocity
change. It is believed that this small scaled model test is adequate to see
the flow pattern in the plenum and effect of the flow control devices.

An outer shroud was set on the UIS, which was perforated plate, and
covered the UIS from middle to bottom except for the slit direction. The
shroud had effects to bend the jet through the UIS slit toward the reactor
vessel wall and also to flatten flow exiting from the UIS.

Flow guide was set beside of the slit of UIS baffle plate to reduce the jet
velocity in the UIS slit using Coanada effect. The maximum effect was
seen by using around shape guide.

Three cylinders were set in the UIS slit to shut the jet through the UIS slit.
The cylinders had effect to reduce high flow velocity area and to limit it
inside the UIS. It resulted in reduction of downward velocity around the
hot leg piping.

*New Technology Development Group, Advanced Technology Division, OEC, JNC.
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