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Transonic aerodynamic characteristics of the DLR-F6 wing/body with FX2B fairing are estimated and compared using
various eddy-viscosity turbulence models including production-term-modified Spalart-Allmaras model, Menter’s Shear
Stress Transport model, and Hellsten’s k- model based on the explicit algebraic Reynolds stress modeling. These
models are extended to represent a forced boundary-layer transition. The numerical results obtained by an
unstructured-grid fast flow solver “FaSTAR” show that there is less qualitative and quantitative discrepancy for a
pitching moment behavior at high incidence between the result with Hellsten’s model and wind tunnel test. Hellsten’s
model can predict shock position at high incidence well, but the Reynolds stress anisotropy tensor does not play an

important role in this situation.
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Fig. 1 DLR-F6 wing/body with FX2B fairing model and unstructured
grid used in the present computation.
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Fig. 2 Distribution of pressure-coefficient Cp obtained by the present
computation (o. = 1 deg. SAmod).
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Fig. 3 Drag polar of each turbulence model result and the experiment.
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Fig. 4 C,-C,, curves of each turbulence model result and the experiment.
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Figs. 5 C;-C,, curves calculated from the partitioned surface.
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Figs. 6 Discrepancy between the pressure-coefficient distributions
calculated from three turbulence models.
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Figs. 7 Pressure-coefficient distribution and surface restricted streamlines.
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Figs. 8 Distributions of non-dimensional eddy viscosity coefficient on
each cross section.
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Fig. 10 Drag polar of each turbulence model result and the experiment.
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Figs. 13 Pressure-coefficient distributions of each turbulence model result
and the experiment.
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