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Study on thermal-hydraulic phenomena in complicated boundary with

flow visualization technique.
( Summarized report from 2000 Aug. to 2001 Mar. )

Goichi Matui*, Hideaki Monji*,
Masa-aki Tanaka**, Hideki Kamide**

Abstract

This study is performed in cooperation with University of Tsukuba and Japan
Nuclear Cycle Development Institute (JNC) from August 2000 to March 2001.

This report presents the experimental results of the thermal flow field of liquid
in a rectangular channel with the porous media consisted of the spheres. The test
section of the rectangular channel was locally packed with spherical glass beads to
realize the porous media. The Nal solution was used as the working fluid to match
the refractive index of glass sphere in order to visualize the flow field. The
two-dimensional velocity distribution was measured by the particle image
velocimetry; the motion of the tracer particles illuminated by a laser light sheet was
evaluated by imaging system.

The experiment revealed the detailed structure of flow inside and outside of
porous blockage in the channel. The experimental results showed that in the inlet
part of blockage side, the fluid in the gap between glass spheres was a
unsymmetrical convergent-divergent jet with higher velocity than the cross-sectional
mean velocity and also the fluid flowed in transverse direction going to the
unblocked channel. Therefore, there appeared straight flow, one-sided and inclined
flow, branched flow, and confluence of flow. In the central and outlet parts, the flow
velocity was slower than that in the inlet part. However, the flow in the first and
the second gaps from the wall in the blockage kept high velocity. In the inlet part of
unblocked channel, the larger vertical component than the mean velocity and the
large transverse component were observed. In the outlet of blockage, the flow had
high velocity in unblocked channel but extremely low in the blockage. The
separation line of flow was observed upstream from the center of glass sphere. The
open turbulent wake was observed along every glass sphere and the superposition of
wakes in downstream region. The wake was strong in the inlet part but weak
downstream. The results suggest that the wake would be dominant in the flow in
the blockage and the flow is three dimensional.

* Institute of Engineering Mechanics, University of Tsukuba.

Reactor Engineering Group, Sodium and Safty Engineering Division,
OEC, JNC.
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