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Computational conditions, methods

e
REC,

Computational conditions

— M =0.168, Re_=1.06 x 105, T

=310K

ref—

— AoA =9.01°, 10.03°, 11.05°, 13.08° for steady computation
— AoA =11.05° for unsteady computation

Computational methods
— Code: FaSTAR

* Discretization: Cell-center for BOXFUN and UPACS grids
Cell-vertex for MEGG3D grid

* Inviscid flux: SLAU

* Gradient: GLSQ, Limiter: Hishida(van Leer)
* Spatial accuracy: Second order with MUSCL

* Time integration: LU-SGS
* Turbulence model:

SST-2003 and SA-noft2-R for steady computation,

SST-2003-IDDES and SA-noft2-R-IDDES for unsteady computation
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* The lift is affected by the grids and turbulence models.
* The range of prediction is reduced by using the unsteady computation.
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Surface streamline(11.05deg) &
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* The large separation is observed for SST model
* The small separation is observed for MEGG3D grid
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Wake interference with tail (11.05deg)
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* The large separation is observed for SST model
* The wake is diffused for MEGG3D grid 9
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Wake interference with tail (13.08deg) ‘
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* The wake velocity distributions are similar except for BOXFUN grid
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We selected the two cases that the predicted lift is close to the experiment.
The almost same velocity contours are shown.
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YANE
Summary R

* The stall prediction is largely affected by the grid
type and turbulence model. The separation is large
when the hexahedral grid is used. The SST model
predicts the stall at lower AoA than the SA model.

* The range of predicted CL is reduced by using the
unsteady computation. Generally, the separation
region is smaller when the unsteady computation is
used.

* The wake is diffused for the mixed-element grid. The
hexahedral or a finer mixed-element grid is
recommended to simulate the wake interaction.
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BeC
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Streamline (Steady) e
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Q criterio
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\/ Stall cell?

B
& a) Sweep 10 deg
Frédéric Plante, et al., “Similarities Between
Cellular Patterns Occurring in Transonic
Buffet and Subsonic Stall,” AIAA JOURNAL
Vol. 58, No. 1, January 2020.

b) Sweep 20 deg

©) Sweep 30 deg
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Casel: Steady Computation
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Case2:Unsteady Computation
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