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FOUR-FACTORED IMPLICIT TIME INTEGRATION SCHEME
FOR COMPRESSIBLE FLOW SIMULATIONS
by
Kozo Fujii*

ABSTRACT

A new implicit time integration scheme is proposed based on the two-factored relaxation-type scheme. By
approximating the postive and negative flux Jacobian matrices in the streamwise direction similarly to the
LU-SGS scheme, both the implicit factors are diagonalized by the eigenmatrices for the other two directions.
The SGS factorization used in the LU-ADI scheme is next adopted. The resultant scheme has four
factors, each of which consists of a simple scalar sweep. The scheme is called FF-SGS (Four-Factored
Symmetric Gauss Seidel) scheme. The implicit operations in the present scheme differs slightly from
those of the LU-ADI scheme and therefore can be easily developed from the existing codes. Several
computations are carried out and the results show the present scheme’s applicability and the efficiency.

For the simulations where most of the flow field is supersonic, local iterations at each streamwise station

make the present scheme much more efficient.
versatile tool for a wide variety of the flow fields.
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