Tutorial 4: 3D Geometry and Mesh Generation

________________________________________________

Introduction

This hands-on session illustrates the creation and mesh generation for relatively simple geometries in 3D with minimal instruction.

Example #1

1. Create a face from a loop of straight edges that connect, in order, the points: (0,0), (1,0), (1.3,1), and (0.3,1).

2. Sweep this face 1 unit in the z-direction to create a volume.

3. Mesh the volume with the Map scheme using a spacing of 0.2.

Example #2

1. Create a 2 x 2 x 2 brick (volume primitive) and a 10 x 10 x 10 brick using the direction of "+X+Y+Z" for both.

2. Subtract the smaller brick from the larger one.

3. Mesh the volume with the Submap scheme using a spacing of 1.0.

Example #3

1. Create a sphere of radius 1.0 and a 2 x 2 x 2 brick with the direction of "+X+Y+Z."

2. Intersect the two volumes.

3. Mesh the volume with the Tet-Primitive scheme using a spacing of 0.2.

Example #4

1. Create a 10 x 10 x 10 brick with the direction of "+X+Y+Z."

2. Create a cylinder with a height of 10 and a radius of 2 with the direction of "z-axis."

3. Move the cylinder with a displacement of (4,4,7).

4. Rotate the cylinder about the x-axis by 20 degrees.

5. Unite the volumes.

6. Mesh the volume with the Cooper scheme using a spacing of 0.8.

7. Remesh the volume with the Tet: TGrid scheme using the same spacing.  Compare the mesh sizes.

