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Application of Lattice Gas Automaton Scheme to Rotated Fluid Flow
Misako ISHIGURO
Faculty of Engineering, Ibaraki University

Lattice gas automaton (LGA) method has been developed just for x-y or x-y-z geometry,
and no direct approach to rotated fluid flow is found. In this report, LGA method is applied
to model a 2D rotated fluid flow. FHP-I type hexagonal lattice is restructured to the rotated
flow, and macroscopic values, density and fluid velocity are obtained. Several problems

~ specific to the rotated flow are to be solved : hexagonal lattice geometry to easily identify the
neighborhoods, boundary condition, multi-speed scheme with statistical movement to
represent the rotated fluid velocity vo=rw, macroscopic statistical domain, expression to
obtain the macroscopic values, application of Fermi-Dirac distribution to get initial particle
arrangement, and macro-dynamical evidence which shows equivalency to N.S equation.
For this purpose, a new mathematical model is presented and trial calculation results are
shown.
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Fig. 3.1 Boundary rules for rotated flow
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Fig.7.1 Particle arrangement by Fermi-Dirac distribution
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Fig.7.2 Velocity vector after 50 step calculation



