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Simulation of Cavitating Flow through the Nozzle by Using Multiphase Lattice
Boltzmann Method

E. Ezzatneshan Aecrospace Engineering Group, New Technologies Engineering Department, Shahid Beheshti University,
Tehran, Iran

Abstract

Cavitating flow through the nozzle is numerically simulated by using the multiphase lattice Boltzmann method. The pseudo-potential
Shan-Chen model is used to resolve inter-particle interactions, modeling phase change between the liquid and vapor phases and
imposing the surface tension at the interface. The numerical algorithm implemented is simple for programming and efficient for
simulation of multiphase cavitating flows comparing to the traditional Navier-Stokes solvers with complicated cavitation models.
Efficiency and accuracy of the multiphase lattice Boltzmann method with Shan-Chen model for simulation of cavitating flows
through the nozzle are examined by computing the cavitation inception, growth and collapse and the results obtained are compared
with the existing numerical results in the literature. The study shows that the present computational technique is robust and efficient
to predict the cavitation phenomena in the geometries studied.

Keywords: Multiphase lattice Boltzmann method, Shan-Chen model, Cavitating Flows, Nozzle.
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