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Examination of drag calculation accuracy by wake integration for aerodynamic simulation results
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This article performed drag calculations for CFD results of the flow around a 30P30N airfoil using a wake integration
method. Two computational results were prepared for aerodynamic drag calculations. The first one was obtained by
JAXA's HexaGrid and FaSTAR. The second one was by BCM. We compared the drag values of the wake integration
with those calculated by the near-field method to examine the reliability of those drag values. At the present, the
near-field drag calculation was reliable for FaSTAR results, but not for the BCM results. The BCM flow calculations
were found to generate spurious entropy in overall flow fields, while the FaSTAR generated it near far-field boundaries.
The wake integration could exclude such nonphysical entropy to obtain reliable drag values.
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Fig. 2 BCM Cube Distribution around a 30P30NAirfoil.
Right:  Whole Computational Domain.
Middle: Close View near a 30P30N Airfoil.
Left:  Closer View in the Vicinity of a Flap Trailing Edge
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Fig. 3 BCM Cell Distribution.
Upper: Whole Domain, Lower : Close View near a 30P30N Airfoil.
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Fig. 4 FaSTAR Computational Cell Distribution.
Upper: Whole Domain, Lower : Close View near a 30P30N Airfoil..
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Fig.5 BCM Computational Results: Cl-ozand CI-Cd  (Near-Field)
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Fig.6 FaSTAR Computational Results: Cl-czand CI-Cd (Near-Field)
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Fig.7 Entropy Variation from the Uniform flow (BCM)
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Fig.8  Entropy Variation from the Uniform flow (FaSTAR)
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Fig.10 Cd Values by Wake Integration with Various Integral Paths.
(BCM Results of 0=5.5" )
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Fig. 11 BCM Computational Results: CI-Cd  (Wake Integration)
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Fig.12 Cd Values by Wake Integration with Various Integral Paths.
(FaSTAR Results of 0=5.5" )

ONear-Field I
OZ=+100
oz=x10 ||
OZ=%5

0.11 0.13

Fig. 13 FaSTAR Computational Results: CI-Cd (Wake Integration)
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Fig. 14 BCM Cd Values by Wake Integration with Cutoff Algorithm.
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Fig.15 BCM Computational Results: CI-Cd. (Cutoff Algorithm)
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Fig. 16 FaSTAR Cd Values by Wake Integration with Cutoff Algorithm.
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Fig.17 FaSTAR Computational Results: CI-Cd. (Cutoff Algorithm)
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