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Effects of Slip Velocity on the Modeling of Cavitation

Phenomenon in Injector Nozzle
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Abstract: Fuel spray atomization is significantly influenced by nozzle cavitation. Two simulation
models are established to analyze nozzle cavitation by ANSYS Fluent 15.0. The two models
based on the homogeneous equilibrium scheme and Eulerian-Eulerian scheme employ the
realizable ¢ model for turbulence computation and Schnerr and Sauer model for cavitation
computation. The slip velocity between different phases is ignored in the model from the
homogeneous equilibrium scheme and taken into account in the Eulerian-Eulerian scheme.
Simulation results are compared with the experimental ones, and it is found that there are obvious
differences between the simulations of the two models with the same boundary conditions, and
the model considering slip velocity gives more accurate results, where both the specific cavitation
length and the changing trend of the cavitation length are obtained. The model ignoring slip

velocity only gives accurate changing trend of the cavitation length. The small scale cavitation
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cloud separated from the whole cavitation sheet cannot be simulated by the two models. The

simulations indicate that the assumption that under very strong turbulence the fluid carrier

influences the vapor phase via drag but the vapor phase has no influence on the fluid carrier does

not hold true in all flow states.
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