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There are requirements in obtaining steady-state-solution for incompressible flow 

simulations. Particularly in aerospace problems, drag prediction is a fundamental issue 

and drag is often calculated from the steady-state-solution.  

In this paper, the local time step method is applied to the Lattice Boltzmann Method 

(LBM) on non-uniform grid (Generalized form of Interpolation supplemented 

LBM:GILBM)[1,2]. The local time step method is known to be an effective technique to 

accelerate the solution to the converged steady-state on non-uniform grid. The local time 

step method means that each grid point uses a time step, which is based on the local 

advection term stability condition. The convergence to the steady state flow is expected to 

be accelerated, since larger time step can be used for larger grid cell. 

Two-dimensional flow simulations around an airfoil were performed in order to validate 

the present code and the results are compared with the global time step solutions. The 

pressure distribution and the aerodynamic coefficients of global and local time step 

results are in good agreement. They are also consistent with the previous studies. At the 

same time, CPU time required to obtain the steady-state solutions using the local time 

step are reduced by 70% to 80% compared with that using global time step.  
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