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HIGH REYNOLDS NUMBER FLOW SIMULATION USING LOCALLY
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In order to improve the turnaround time and the usability of the aerodynamic analysis tool in
the conceptual design stage of the launch vehicles, an automated high fidelity CFD aerodynamic
analysis method is developed. The present method is based on the locally-body-fitted Cartesian
grid method, which is applicable for the viscous flow computation over the complicated geometry

and is easy-to-use requiring less expertise. The present method is validated and its prediction
capability is confirmed through the application to the typical test problems including transonic
airfoil flows and subsonic/supersonic separated flow over an Apollo capsule. The present method
is also applied to the aerodynamic fin effect analysis for reusable single-stage-to-orbit rocket

vehicle.
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-2 Locally-body-fitted Cartesian grid method.
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-3 Projection of the cartesian grid nodes via
minimum distance rule in the vicinity of con-
cave features.

[ Collapse olf normals I

% NE

il Sub-divided cells

7

[
N I ——
! Cartesian front I

XXXXXXXXXX X%

7 7

K-4 Comparison of the hybrid grid method
and the locally-body-fitted Cartesian grid
method.
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E—-5-a Computed pressure distributions and the
grid in the symmetry plane (adaptation
level = 4, 448631 cells, 1395403 faces).
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E-5-b Comparison of the
computed and exmerimental[17] pressure
coefficients.

-5 Solution adaptive grid refinement for the
transonic flow over a rae2822 airfoil at m. =
0.729, Tee = 6.5 x 10°, a = 2.31°(Qaap = 10.0 ~
6.5).
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K—-6 Comparison of computed
and experimental[18] time-averaged normal
force coefficient for Apollo capsule at M,
0.7,1.2,a = 0.0 ~ 36.0, Reco = 1.0 x 10°.
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-7 Automated CFD aerodynamic analysis for
SSTO rocket configuration.
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