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Detailed Experiment on Gas Entrainment : Study on Bubble Entrainment Mechanism
Hideaki Monji*, Hideki Kamide**
ABSTRACT

This paper deals with unsteady behavior of free surface vortices at an upper plenum in a reactor.
In the compact reactor investigated, the coolant velocity increases and gas entrainment at the free surface
is afraid to occur. The estimation of the onset condition of gas entrainment is an important factor for
design of the reactor. This study was performed as a part of study on the onset condition of gas
entrainment and investigated the flow characteristics of a vortex entraining gas in a cylindrical vessel.
In the work done in the last year, the behavior of a gas core was measured by image processing under the
fluctuating inflow rate to the cylindrical vessel. The inflow rate changed as a sinusoidal function. In
the study, the velocity field in the cylindrical vessel was measured by PIV and discussed with the
behavior of the gas core. The results of the study are mainly as follows; The tangential velocity was
influenced little by the fluctuating inflow rate. The circulation based on the tangential Veiocity under
the fluctuating inflow rate was smaller than that under the condition of the fixed flow rate which is the
same as the maximum of the fluctuating inflow rate and larger than that under the condition of the fixed
water flow rate which is the same as the average of the fluctuating inflow rate.  This tendency was
similar to the relations on the gas core length between the fluctuating flow and the steady flow. On the
other hand, the radial velocity was influenced much by the fluctuating inflow rate. The gas core length
was seemed to correlate with the radial velocity but the mechanism of the flow structure of the gas core

length cannot be explained by only the radial velocity.

* Graduate School of System and Information Engineering, University of Tsukuba

** New Technology Development Group, Advanced Technology Division, OEC, INC
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