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Improvement of Compact Nonlinear Schemes and Its Application to Compressible DNS
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We improved our compact nonlinear shock capturing schemes by using convex combinations of compact stencils
in order to avoid ENO’s cscillatory behavior near convergence. We applied these schemes to direct numerical
simulations of the supersonic boundary layer receptivity to small amplitude acoustic disturbances. The results at
Mach number 4.5 show that these schemes are key not only to capturing strong discontinuities but also to resolving
very weak perturbation fields. The first- and second-mode instability waves are obtained in the boundary layer.
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Fig.1 Computational Mesh (150x40)

Temperature

|
45000

L L L )
18000 27000 36000 45000

Rex

Fig.2 Baseflow solutions.

K w R *\7\3‘\

(c)

N A\
Fig.3 Close-up view of the leading-edge.

(@) Computational mesh,
(c) Pressure,

(b) Mach number,
(d) Temperature.
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Fig. 4 Instantaneous perturbation contours.
(a) Pressure (The contour increments are + 2.0x10 4).

(b) Temperature (The contour increments are = 2.0x10 4).
(c) Vertical velocity (The contour increments are + 1.3x10 4).

Fig. 5 Iso-surface of the vertical velocity perturbation.
(a) with oblique wave disturbance (60 degrees).
(b) with 2D wave disturbance.
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