
Table 1. Simulation details for the described cases. The wall-normal grid spacing at the wall is Δyw – the grid is stretched for y > 2 δ99i. The instantaneous
solution is fit to the log law at the wall model matching point for estimating the wall shear stress. The matching point is given in grid points off of the wall.
Lastly, the cost reduction compares the inviscid vs. viscous simulation costs in core-hours.

Figure 2. Reynolds stresses versus distance from the wall nondimensionalized by the local
boundary layer thickness. The Reynolds stresses are nondimensionalized using the friction
velocity. These results match those of Kawai and Larsson [2] well and are comparable with
experimental data [3].

Figure 3. Shown here is a plot of skin friction coefficient, 𝐶𝑓, versus Reynolds number based on
momentum thickness, 𝑅𝑒𝜃. Data on both axes have been scaled using the incompressible
transformation used by Kawai and Larsson [2].

Figure 1. Van Driest transformed velocity vs. distance from the wall. u+ represents the axial
velocity nondimensionalized by the friction velocity. y+ is the distance from the wall
nondimensionalized with respect to the friction velocity as well as the density and dynamic
viscosity at the wall.
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Case
Δx=Δz
(δ99i)

Δyw

(δ99i)

Matching 
Point

Time step size

(δ99i/U∞)

Total Grid
Points (106)

Cores
(Grid Points 
per Core)1/3

Cost 
Reduction

Coarse 0.1 0.05 2 0.042 1.5 48 31.5 24%

Intermediate 0.066 0.033 3 0.029 4.4 192 28.4 27%

Fine 0.042 0.0183 3 0.015 17 222 42.5 26%


