Unstructur ed Mesh Generation:

• The challenges of mesh generation in the coming decade will be significant increase in speed,

handling of considerably larger and more complex non-manifold domains, increased reliability and much better control of mesh refinement to minimize mesh sizes. All of the above goals will enable engineers to quickly iterate through design cycles and increase productivity. To achieve the above goals, I propose to focus on developing

• automatic parallel meshers running on large networks of medium power workstations to

increase speed, and

• anisotropic meshing and adaptation algorithms to reduce mesh sizes allowing larger prob-

lems to be solved.

• Hexahedral mesh generation is a challenging mesh generation problem still requiring signifi-

cant research. I propose to first research the basic constraints of hexahedral mesh generation and then to research algorithms for automatic parallel generation of all hexahedral mesh for complex geometries.

• The requirements on mesh generators for coupled analyses of fluid and structural domains is

yet another area that requires some careful consideration. Some of the meshing needs for such problems are already met by the non-manifold representation of geometric models but it is unclear if this is all that is required of such meshes.

• Finally, mesh adaptation for evolving geometries offers a number of unique challenges. The

problems of balancing the cost of remeshing to the loss in accuracy due to mesh distortion, the physical constraints to be respected while adapting the geometry, the actual adaptation of the geometric model and the transfer of solution between meshes, all offer considerable scope for important research.

Computational Geometry and Geometric Modeling

Computational geometry is closely tied to mesh generation. Fast, reliable and robust computational geometric algorithms are required to develop good mesh generation algorithms. Most algorithms developed for computational geometry problems omit consideration of the problems encountered when dealing with finite point tolerances and numerical imprecision. It is my proposal to investigate fast and robust algorithms for computational geometry problems taking into account the above mentioned factors. Since solid modeling requires extensive use of computational geometry, I am interested in investigating challenging problems in that area as well.

Other Resear ch Inter ests

I am interested, in general, in all computational methods for solving large scale mechanical engineering problems. In particular, I would like to further study and perform active research into various aspects of finite element methods for fluid flo w simulations, aeroacoustics and fluid-structure interactions as well as thermo-mechanical analysis of semiconductor devices.

Rao V. Garimella - Research Interests and Goals