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A Structured Overset / Multiblock

A Finite-difference formulation

A RANS equations + SAneg -QCR2000
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To request a SUA for LAVA (US persons only)
https:// www.nas.nasa.gov_/LAVA/
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Configuration Outline
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Baseline Grid (Jig -Shape) and Flow Conditions
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0 Mach =0.85, Reyac =5 million, Ty, = 322.04 K
0 Reference Units scaled 2.7% and translated to
wind -tunnel model origin

A MAC =0.1909953 m
A Area=0.1398548 m 2
A MRC = (3.96240762, 0.0, 0.0) m

59 Near -Body Zones, 297 Total Zones ( wbts)
50.6 million grid points
Spacings based on DPW6 Medium Grid
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Structured Overset/Multiblock Mesh Family @’
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R1.0: 50.6 million grid points
R1.4: 140.5 million grid points
R2.0: 393.5 million grid points
Mesh family constructed with spline and
refine procedure with R1.4 generated
S—— * using sqrt(2) refinement in all 3 directions

S— from R1.0 and R2.0 using 2.

o Grids are available for download at
https:// dpw.larc.nasa.gov /DPW8/ Test En
R2.0 vironment /Test_Case {2,3}/LAVA.REV00/
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Wing Deflection Mesh Morphing

004 yp=u1le4 CAD (jig) 003 F} yb=~0.934u0 CAD (jig)
™ ——— CAD (0. = 4.25°% - ——— CAD (x=4.25°
= Grid (o = 4.25°) 5 o002 E ———— Grid (o = 4.25°)
® 0.02 | s
. E oo |
s °F 3
7] @ o r
o 002 ]
E E -0.01 |
= -0.04 | = -
~ N 002
-0.06 1 L L L 1 1 1 J -0.03 kv 1 L L 1 L 1 1 1 1 1 1
37 3.75 3.8 3.85 3.9 3.95 4 405 41 3.86 3.88 3.9 3.92 3.94 3.96 3.98 4 4,02 4,04 4.06 4,08
X (model scale meters) X (model scale meters)
004 yp=0o9% CAD (jig) 0.055 | yp=u.rfoe CAD (jig)
- ———— CAD (0 = 4.25% - ————— CAD (x=4.25%
& o003 | Grid (0. = 4.25°) g 005 | —  Grid (0 = 4.25Y)
Q @
£ £ 0045 |
1] @
= 002 =
8 8 004 F
(7] 7]
g 001 3 0035 |
o [=]
E E o003 }
N 0 r N
0.025
4 4.02 4.04 4.06 4.08 4.1 412 4.14 4.16 4.14 4.16 418 4.2 4.22 424
X (model scale meters) X (model scale meters)
| S — CAD (jig) Y
- 0.085 ——— CAD (0. = 4.25%)
8 o08 | Grid (o = 4.25°)
E
o 0075 F X
3 y-
S 007 F
]
E 0.065 R e
= 006 F e Pt
N _ I
0.055 E . P — ! . ) ; )
4.26 428 4.3 432 434 4.36
X (model scale meters) _ Jlg Wlng

Alpha = 4.25 -degrees

- 6



Results
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Residual Convergence
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0 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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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

g’
n
CpSA-negAOCRZOOD : CPSA.neg-nc-LRe-ooﬁzo
b == 0.100
Laolt | 0.082
- 0.818 i ey
| 0.636 — 0.045
— 0.455 — 0.027
e -~ 0.009
0.091 | 5000
-0.091 1 .0.027
| 9273 | -0.045
| 04% — -0.064
b 0636 0.082
. 0.818 B 0o

-1.000

14






