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Abstract

A direct steady incompressible Navier-Stokes
solver has been successfully implemented. The
simulation results of three different flow fields
show that both complete or incomplete
staggered grids work fine with super-
parametric mapping. Spurious pressure modes
never appear and splitting errors vanish
thoroughly. The convergence speed is much
faster when used is the staggered grid in
which the pressure nodes are distributed
closely to the velocity nodes. Being
completely or incompletely staggered turns
out to affect little. Flows obtained through the
splitting technique are compared. The data
shows that detailed flow information near
walls are in deed contaminated by the splitting
errors.
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N|Np| L | L, | L.(D) | #

Casel | Splitting | 7.7e-4 (3.7e-3| 1.81e-3| -

1.3e-7 |7.1e-7{ 7.01e-5 | 59

2.0e-7 |7.4e-7]3.86e-5 | 26

Case2 8.9¢e-3 |6.8e-2|1.83e-3| -

1.1e-7 |8.2e-7{9.18e-4 | 65

7.1e-8 |6.2e-7{2.61e-4| 29

Case3 7.0e-2 {4.5e-1|5.10e-2}| -

1.e5-7 |6.9¢-7|1.58¢e-2 | 54

1.8e-7 [6.0e-7[4.77¢-3 | 24
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N | Np CPU/L,
Casel | Splitting 0.027498
S 5 13m16.7s
~(a) 51 4 6m33.22s
Case2 | splitting 0.017457
6 | 6 23m41.95s
6 | 5 10m28.66s
Case3 splitting
515
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6 | 6 2h31m37.59s
6 | 5 37m52.48s
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