The CD-adapco approach to
POLYHEDRAL MESHING



What is Polyhedral Meshing?

CD-adapco’s next generation products have the unique
ability to create and solve upon arbitrary polyhedral
meshes

Although our advanced solver technology accepts any
n-sided polyhedron, our meshing technology
automatically creates high quality polyhedral meshes that
possess special properties

High quality polyhedral meshes have the potential to
significantly reduce the cost of both meshing and
simulation compared to traditional mesh methodologies
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Why should | use Polyhedral meshes?

Polyhedral meshes offer near-hexahedral accuracy with
the automatic meshing benefits of tetrahedral meshes

For equivalent or better accuracy than tetrahedral meshes:
- Polyhedral meshes require a fraction of the cell count

- Polyhedral meshes converge significantly faster

- Polyhedral meshes require much less CPU time

Polyhedral meshes can be created at the click of a button
from your chosen CAD package
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TEST CASE |I: Engine Water-jacket




TEST CASE |I: Engine Water-jacket

Mesh dependency performed by
successively halving surface triangulation
size from 20mm to 0.625mm

Surface Size

Tets

Polys

20mm
10mm
amm
2.8mm
1.28mm
0.B25mm

39,587
41,645
56924
171,484
393,273
4,322 108

21,872
22 B34
28 534
65514
123,576
593,888

. Convergence judged from pressure drop across jacket

3 prism layers
- y+ <60 everywhere
STAR-CCM+ segregated solver
- 2" order discretisation
- default settings
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TEST CASE |I: Engine Water-jacket
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TEST CASE |I: Engine Water-jacket

2,322,106 TETS 593,888 POLYS

Contours of Static Pressure



TEST CASE |I: Engine Water-jacket
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TEST CASE |I: Engine Water-jacket

Mesh independent solution achieved much more rapidly with
polyhedra rather than tetrahedra

Polyhedral grids more accurate than equivalent tetrahedral
grid at every resolution level

For equivalent accuracy finest tetrahedral grid requires:

- more cells than equivalent polyhedral mesh (more than 4 times)
- significantly more CPU time (more than 4 times)

Next best polyhedral mesh within 3% of mesh independent
tetrahedral solution using:

- a huge reduction in cell count (123,000 vs. 2,300,000)

- a huge reduction in CPU time (1.6h vs. 43h)
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TEST CASE lI: Laminar S-Bend




TEST CASE lI: Laminar S-Bend

Laminar Flow (Reynolds number ~ 1000)

Pipe bend ( ~ 100m long)

Mesh dependency study on static pressure drop from

inflow to outflow

Boundary Conditions

- Inlet [10 m/s]

- Pressure outlet [ 0 Pa]
Fluid Properties

- Laminar incompressible
Convergence Criteria

Surface Size

(m) Tets Polys
4.000 85,050 19,288
2.000 N4 542 19,187
1.000 191,873 6,586
0.750 322 435 59,6549
0.500 BOY.265 112471
0.375 1,158,283 209,559
0.250 3,351 276[ HH7 342
0.125 1,851,760

- Average inlet pressure changes < 0.01 Pa for 10 iterations
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TEST CASE lI: Laminar S-Bend

A 95,050 TETS

3,351,276 TETS




TEST CASE lI: Laminar S-Bend

19,288 POLYS

59,7342 POLYS
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