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Experiment of Cavitation Erosion at the Exit of a Long Orifice
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Abstract We performed experiments to clarify mechanism of cavitation erosion and to predict
cavitation erosion rate at the exit of a long orifice equipped at the chemical and volume control system in a
pressurized water reactor (PWR). In order to find this mechanism, we used a high speed video camera. As
the result, we observed bubble collapses near the exit of the orifice when flow condition was oscillating. So
the bubble collapses due to the oscillation might cause the first stage erosion at the exit of the orifice. Using
the orifice which had the cone-shaped exit, we observed that bubbles collapsed near the exit and then they
collapsed at the upstream like a chain reaction. So this bubble collapse mechanism could be explained as
follows: shock wave was generated by the bubble collapse near the exit, then it propagated upwards,
cosequently it caused the bubble collapse at the upstream. And we predicted erosion rate by evaluating the
effect of the velocity and comparing the erosion resistance between the test speciment (aluminum) and the
plant material (stainless steel) by means of vibratory tests. We compared the predicted erosion rate with
that of the average value estimated from plant investigation, then we examined the applicability of these
method to the plant evaluation.

Keywords PWR, cavitation, erosion, orifice, bubble collapse, shock wave, erosion rate
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