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A New Implicit Dissipation Term for Solving 3D Euler Equations on
Unstructured Grids by GMRES+LU-SGS Scheme

A. R. Pishevar and A. R. Shateri
Department of Mechanical Engineering, Isfahan University of Technology

Abstract: Due to improvements in computational resources, interest has recently increased in using implicit scheme for
solving flow equations on 3D unstructured grids. However, most of the implicit schemes produce greater numerical diffusion
error than their corresponding explicit schemes. This stems from the fact that in linearizing implicit fluxes, it is conventional to
replace the Jacobian matrix in the dissipation term by its constant spectral radius. The objective of the present
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study is to develop a modified implicit solver based on Roe scheme so that its numerical dissipation is as much as the explicit one.
In the proposed scheme, the Krylov subspace method with a LU decomposition preconditioner (GMRES+LU-SGS) is used to solve
the linear systems. The efficiency of this method is shown by presenting some examples at the end.

Keywords: Euler equation, Unstructured 3D grid, numerical diffusion, GMRES+LU-SGS
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1. residual smoothing 14. limiter 26. conjugate gradient squared (CGS)
2. multi grid 15. total variation 27. modified Gram-Schmidt

3. Gauss-Seidel 16. Courant-Friedrichs-Lewy (CFL) orthogonalization

4. Krylov subspace 17. implicit averaging of the residual 28. compressed row storage (CRS)

5. upwind scheme 18. local time stepping 29. block compressed row storage

6. Riemann problem 19. Spectral Radious (BCRS)

7. finite difference splitting 20. resolution 30. compressed diagonal storage (CDS)
8. Roe 21. symmetric positive definite (SPD) 31. ramp

9. inviscid 22. conjugate gradient (CG) 32. Onera M6

10. cell centered scheme 23. conjugate residual (CR) 33. wiggles

11. vertex scheme 24. biconjugate gradient (BCG)

12. Van Leer 25. generalize minimum residual

13. MUSCL differenceing (GMRES)
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