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LAVA Framework
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Configuration Outline
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Baseline Grid (Jig-Shape) and Flow Conditions
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o Mach =0.85, Reyac = 5 million, Tgqie = 322.04 K

o Reference Units scaled 2.7% and translated to

wind-tunnel model origin

«  MAC =0.1909953 m
. Area =0.1398548 m?
«  MRC = (3.96240762, 0.0, 0.0) m

59 Near-Body Zones, 297 Total Zones (wbfs)
50.6 million grid points
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Structured Overset/Multiblock Mesh Family @’

R-Ioi R14
. . o R1.0: 50.6 million grid points
. o o R1.4:140.5 million grid points
. e o R2.0: 393.5 million grid points
o Mesh family constructed with spline and

refine procedure with R1.4 generated
using sqrt(2) refinement in all 3 directions
from R1.0 and R2.0 using 2.
o Grids are available for download at
---------------------- - hitps://dpw.larc.nasa.gov/DPW8/Test_En

...................... R2.0 vironment/Test_Case_{2,3}/LAVA.REV00/




Wing Deflection Mesh Morphing
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Results
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Residual Convergence
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o Residual convergence of 7 to 8 orders of magnitude reduction is achieved for both flow and turbulence model
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Mesh Sensitivity
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o Largest mesh sensitivity observed in pitching moment between 3.25° to 3.75°
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Sensitivity to Sting
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Sensitivity to Sting
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Sensitivity to Sting
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Sensitivity to Turbulence Model Corrections
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Sensitivity to Turbulence Model Corrections
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Summary @’

« Steady-state RANS based analysis was applied to CRM with and without sting for
both the tail on and tail off configurations

« A total of 108 meshes were generated and delivered to the workshop

« Significant improvement in aerodynamic loads compared to experiment is
achieved by including the sting

« Additional improvement is observed utilizing the rotation curvature (RC) correction
and low Reynolds number (LRe) correction along with QCR2000

« A nearly constant offset remains between CFD and WT measurements even with
including the sting and using SA-neg-RC-LRe-QCR2000
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