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Abstract 

A new direction-splitting-based fractional time stepping for solving 
the incompressible Navier-Stokes equations will be discussed. The 
main originality of the method is that the pressure correction is 
computed by solving a sequence of one one-dimensional elliptic 
problem in each spatial direction. The method is unconditionally 
stable, very simple to implement in parallel, very fast, and has 
exactly the same convergence properties as the Poisson-based 
pressure-correction technique, either in standard or rotational 
form. The one-dimensional problems are discretized using central 
difference schemes which yield tri-diagonal systems. However, 
other more accurate discretizations can be applied as well. The 
method is validated on the lid-driven cavity problem showing an 
excellent parallel efficiency on up to 1024 processors. 

 
 
 

 

 

 


