“Mathematical Modelling for non-linear Processes”

Prof. V.A. Gushchin

Credits 3

Contact hours 48 (Lectures, seminars and practical work )

Lecture 1.

1. Intoduction. Mathematical Modelling (MM) and its place in scientific researches.

2. The main principals of MM.

3. MM of non-linear processes in continuum mechanics.

Lecture 2.

4. The conservation lows and equations for incompressible fluid in primitive variables and vorticity-stream function formulations.

5. The conservative form of equations.

Lecture 3.

6. The foundation of the problems. Boundary conditions. Solid wall (Tom, Woods).

Lecture 4.

7. One-dimentional model equation. The finite-difference schemes (FDS).

Lecture 5.

8. Stability of FDS (fon Neimann, method of differential approximation). The monotonity of FDS.

Lecture 6.

9. Method “Marker and Sells” – MAC. Starget grid. FDS. Markers.

Lecture 7.

10. Simplified MAC (SMAC). The other modifications of MAC.

Lecture 8.

11. The Splitting on physical factors Method for Incompressible Fluid flows (SMIF). The main ideology.

Lecture 9-10.

12. The hybrid FDS of SMIF for 1D model equation. FDS. Approximation. Scheme viscousity. The monotonicity. Comparison with other schemes of first, second and third orders.

Lecture 11.

13. SMIF-2D. Flux or Finite-volume version of FDS.

Lecture 12.

14. Poisson equation. Direct and iteration methods. PCGM.

Lecture 13.

15. The calculation of pressure near solid boudaries (Easton).

Lecture 14.

16. Generalization of SMIF for Flows with free surface. Nonhomogeneous on density flows. 3D.

Lecture 15.


Examples of calculated problems.

Labs and seminars 16 hours. Programming and calculations of test problems.

