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This paper summarizes applications of unstructured grid methods and aerodynamic optimization to supersonic transport
configuration. A seamless procedure from CAD data to CFD surface grid has been developed for unstructured grid methods. The
detailed flow analysis using the precise launching configuration of NAL scaled supersonic experimental airplane reveals that even a
small part can have a significant effect to aerodynamic performance especially at transonic conditions. The adjoint method has been
developed for efficient aerodynamic optimization. Evolutionary algorithms are also applied for the global optimization.
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. . ‘ ' ) Fig. 3 Comparison of pressure contours between full and smooth
Fig. 1 Flowchart of unstructured grid generation configuration at the freestream Mach number of 1.05
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Smooth configuration

Fig. 4 Comparison of pressure contours at the lower surface of the
experimental airplane between full and smooth configuration
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Fig.5 Comparison of lift coefficients at various Mach number

4. AMdjoint kIC L HZENBBEIL

RIBLEONERN 2T 7 —F L LT, #HE Euler =7 —
FiZ Adjoint B2 MAAA T TiEA# R Lz, ®IR+FEL
FERRIZH1 2 LR A | FIHIR D 6 OB TE B 2 # A
& LT, B EEKHE O BB /ME A B Ic Rk L7z,
Fig.6 (23R T HE DOIE S 5340 A AR & oL ToRa 9, 1
B - BESRIE L DICHI < A W IR S LT D T B sy
Mo ZOBRTEHBIER L VIRILT 6 v b, BT
8.5% D Lind -7z,

Fig. 6 Computational grid and comparison of pressure distribution
on the lower surface of wing-fuselage combination
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Fig. 7 Upper surface pressure contours of initial (up) and LE flap
design (down) shapes
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Fig. 8 Convergence history of GA
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