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Abstract: [Purpose] Aiming at the problem of the impact of center body position on nozzle cavitation
intensity and flow morphology, [Method] based on the CFD-Fluent, the Mixture multiphase model is
employed, the k-¢ turbulence model, and the Schnerr-Sauer cavitation model, numerical simulations are
performed for nozzle flow fields with varying center body positions. The validity and reliability of the
methodology are confirmed through comparison with prior research results. [Result] The nonlinear
regulatory effect of the center body's axial position on the internal flow field and cavitation intensity within
the nozzle is systematically quantified. It clearly identified the junction of the nozzle throat and diffuser
section as the optimal position most prone to triggering cavitation effects. Cavitation intensity and mass
transfer rate peaked when the center body is located at this position. Cavitation is absent on the center body
when positioned inside the nozzle. When center body located outside the nozzle, the downstream extent of
the cavitation zone changed minimally, and cavitation intensity gradually diminished as the center body
moved further downstream. Furthermore, based on the large eddy simulation (LES) method, an in-depth
analyze the complex unsteady flow structures and large-scale radial diffusion characteristics of the vapor
phase downstream of the nozzle under the optimal cavitation position condition is further conducted.
Significant unsteady features are observed at a location 10 nozzle diameters (10D) downstream, where the
vapor phase distribution expanded radially to four times the nozzle diameter (4D). [Conclusion] The
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research clarifies the regulatory mechanism of center body position on cavitation intensity, providing a

theoretical basis for optimizing cavitating nozzle design. The findings contribute to enhancing the

efficiency of industrial processes reliant on cavitation, such as cleaning and fragmentation, and offer

theoretical support for developing adjustable center body structures to enable real-time control of cavitation

intensity.
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Tab. 3 Physical Properties of Mobile Working Fluid

TR R (kg/m®) | FiEE/[kg/(m's)]
WAK (Water) 998.2 1.003x10°°
JKFES, (Vapor) 0.5542 1.34x107
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Fig. 9 Influence of Center-Body Position on Flow Field Characteristics
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Fig. 10 Influence of Center-Body Position on Flow Characteristics Along Nozzle Axis
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