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Fig. 1a.1 Example of the locally refined grid. Fig. 1a.2 Flow visualization by wind tunnel
experiments [image provided by JAXA].
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Fig. 1a.5 Disk roughness for turbulent transition and locally refined grid.
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Fig. 1a.7 Time-averaged pressure coefficient C,, distributions on the main wing.
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Fig. 1b.1 Predictions of far field aeroacoustics Fig. 1b.2 STL of NASA-CRM high-lift aircraft
generated by a landing gear using FFVHC-ACE with = configuration with highly skewed triangles.
UPACS-Acoustics. Blue line, Gridl; red line, Grid2;

circles, experiment [1b.4].
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Fig. 1b.3 Instantaneous iso-surfaces of Q criterion colored by streamwise velocity around a landing gear obtainied

by aeroacoustics simulations using FFVHC-ACE. Left, Grid1(0.8B); right, Grid2(3.8B).
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(b) Velocity fluctuation wy
Fig. 1b.4 Profiles of cross-flow mean velocity w and velocity fluctuations wy/,s behind a landing gear . Left,
location of plot; center, results by FFVHC-ACE,; right, results by other solvers in BANC workshoop[1b.4]. In
center figures, blue lines, Grid1(0.8B); red lines, Grid2(3.8B); circles, experiment[1b.4].
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Fig. 1b.5 Power spectral density of pressure fluctuations on the walls of a landing gear. Left, location of plot;
center, results by FFVHC-ACE; right, results by other solvers in BANC workshop[1b.4]. In center figures, blue
lines, Grid1(0.8B); red lines, Grid2(3.8B); circles, experiment[1b.4].
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Fig. 1b.6 Instantaneous pressure fluctuations around a high-lift device 30P30N obtained by aeroacoustics

simulations using FFVHC-ACE.
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Fig. 1b.7 Power spectral density at lower surfaces of 30P30N obtained by FFVHC-ACE and PowerFlow[1b.6]. In

(a), red lines, FFVHC-ACE; circles, experiments[1b.5].
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(a) Iso-surfaces of Q criterion (b) Pressure fluctuations
Fig. 1b.8 Instantaneous iso-surfaces of Q criterion colored by streamwise velocity and pressure fluctuations around

NASA-CRM Ecosystem confiiguration obtained by aeroacoustics simulations using FFVHC-ACE.
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Fig. 1c.1 Instantaneous pressure fields around an oscillating cylinder. Left, proposed method; right, original non-

body-fitted grid method.
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Fig. 1¢.2 Instantaneous flowfields obtained by the proposed method on non-body-conforming grid for traveling wavy
wall at Re; = 180. Left, iso-surfaces of Q criterion colored by streamwise velocity; right, pressure. Every fifth grid

point is shown.
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Fig. 1¢.3 Mean streamwise velocity (left) and Reynolds shear stress (right) profiles on traveling wavy wall at Re; =
180. Lines, proposed non-body-conforming grid method; open circles, reference data obtained by body-fitted grids.
In the Reynolds shear stress profiles, black, red, and blue lines represent the random, periodic, and total components,

respectively. Dashed lines in the left figure are 4t = y* and u* = log(y*) /0.41 + 5.2.
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Fig. 1c.4 Instantaneous streamwise velocity fields on traveling wavy wall at Re; = 1000. Every 10th grid point is

shown. The gray-colored regions are inside the traveling wavy walls.
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Fig. 1¢.5 Summary of toolset for static aeroelasticity problem using FFVHC-ACE.
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Fig. 1c.6 Preliminary analysis and setup for HIRENASD model using FFVHC-ACE.
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Fig. 2.1 Relationships between growth rates and frequencies of DMD modes and reconstruction errors obtained
by Hankel DMD of high-fidelity flow data for NASA-CRM configuration. Black squares, h = 0; blue circles,
h = 10; red triangles, h = 50. Filled symbols, first 8 modes; open symbols, other modes.
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Fig. 2.2 DMD modes of pressure fluctuations over a main wing of NASA-CRM configuration obtained by Hankel
DMD with h = 0,10, and 50. Left, 1st mode; center, 3rd mode; right, 5th mode.
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Fig. 3.1 Time histories of entropy conservation errors for inviscid Taylor-Green vortex on a Cartesian grid. Blue,

proposed 4th-order KEEP-FR,; green, conventional Roe-FR; gray, conventional central scheme; circles, exact.
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Fig. 3.2 Schematic of cells around a level boundary and interpolations in proposed KEEP-FR method for
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Fig. 3.3 Time histories of entropy conservation errors for inviscid Taylor-Green vortex on a hierarchical Cartesian
grid with level boundaries. Red, proposed 4th-order KEEP-FR for hierarchical Cartesian grids; gray, conventional

central (on Cartesian grids without level boundaries); circles, exact.
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Fig. 3.4 Numerical fluxes of the proposed (left) and original (right) KEEP schemes.
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