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Basic Study on Vortex Cavitation Inception
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In the FaCT Project for Commercialized Fast Reactor Cycle Systems, a compact reactor vessel and 2 loops
system are investigated in terms of economical improvement of a sodium cooled fast reactor. In order to
certificate the issues in thermal hydraulics, 1/10™ scaled model water tests have been performed. In the flow
visualization of the 1/10" scaled model tests, vortex cavitations were observed at the inlet of Hot Leg pipes.

In order to estimate the occurrence of this type of cavitation in the reactor, cavitation number will be used. In
the reactor design, cover gas in a reactor vessel is pressurized up to 0.25MPa. This results in higher velocity at
the onset condition of the cavitation as compared to the open-air water experiment. In addition, viscosity of the
sodium at 550 °C is nearly 1/3" of that of water at room temperature. These differences may affect the flow
pattern and the inception of vortex cavitation. These factors will bring some difficulties in the estimation using
the cavitation number. Thus, the effects of pressure and viscosity on the inception of vortex cavitations were
examined in basic water experiments. As the results, it was found that the onset value of cavitation coefficient
became higher with the increase of the pressure. In addition, it also appeared that the onset value of cavitation
coefficient became higher under lower viscosity. However, this difference of onset value due to the viscosity

became smaller with the increase of pressure, and was negligible under the same pressure in the real reactor.

Keywords: Vortex Cavitation, Pressure, Viscosity, Cavitation Number, Cavitaion Inception
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3 161 39.5X39.9 0.87
4 10.0 35.4X35.7 0.77
5 0 35.4X35.7 0.77
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