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Numerical Simulation of Separated Flows Around Slender Body at
High-Angle-of-Attack By Fully Implicit E-CUSP Upwind Scheme
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Abstract; Adopting a fully implicit low diffusion E-=CUSP (LDE) upwind scheme, the turbulent
flow fields around a slender body at supersonic and high-angle-of-attack is numerically simulated
by solving Reynolds averaged Navier-Stokes equations coupled with Spalart-Allmaras turbulence
model. The leeward vortices developing process is analyzed. The results show that LDE scheme
with the Spalart-Allmaras turbulence model enables to simulate leeward flow separation and cap-
ture the subtle secondary vortices with high accuracy, and has high simulation precision for cross
separation. The predicted pressure distributions on the wall and shock wave positions coincide
well with the experiment, and the relative errors of the obtained forces and moments are within
1. 98% compared with the experimental data, which demonstrates that LDE scheme can be used
to simulate complex separated flows with high accuracy and efficiency.
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