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Numerical simulation study on the erosion of nuclear fuel tube seat plane by sandblasting
Ruihan Zhou
CGNPC Uranium Resources CO.Ltd

[Abstract] This study uses numerical simulation to investigate the erosion effect of aerodynamic sandblasting on
the plane of nuclear fuel assembly tube sockets. Establish an analysis model based on actual working conditions,
use Fluent software to construct a two—dimensional axisymmetric model, and use a discrete phase model (DPM)
based on Euler Lagrange method for simulation. Multiple control experiments were conducted by changing the
distance between the plate and nozzle, as well as the particle size, to analyze their effects on the degree and
distribution of erosion. The results indicate that the flow field state and particle motion jointly affect erosion.
The shock wave and pressure distribution on the plate determine the primary and multiple erosion effects of
particles, resulting in the highest impact momentum at the center of the plate, which decreases radially in the
wave. The optimized parameters are: the nozzle outlet distance is about 50—100mm, at which point the erosion
radius and effect are optimal; When the particle size is 0.5—1.0mm, the average impact momentum at the center
of the flat plate is relatively large. This study provides a theoretical basis for the design, manufacturing, and
sandblasting process optimization of nuclear fuel tube sockets, which helps to improve their erosion resistance,
extend their service life, and ensure safe operation.
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