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Abstract: In order to instruct the internal flow analysis of hypersonic inlets with V- shaped spillage cowl
edges, effects of V—shaped sharp leading edges (VsSLEs) on the incident interactions between oblique shock
waves and flat plate boundary layers are investigated through numerical simulations. VsSLE shock generators, pa-
rameterized by spanwise swept angle a(0~60°) , are designed based on a two— dimensional wedge with flow de-
flection angle of 6°. The results show that VsSLEs cause non—uniform incident interactions along the spanwise ori-

entation, which induce three dimensional flows in the shock wave boundary layer interaction (SWBLI) regions.
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The wall surface pressures of VsSLE configurations are higher than those of the two dimensional configuration,
and the scales of separated regions are also larger than those of the two dimensional case. The scales of separated
regions increase monotonically as a increases within 60°. Further analysis show that the incident SWBLI of a
VsSLE wedge is characterized by a flat incident interaction near the symmetry region and a swept incident interac-
tion near the side region. The streamwise wall pressures of the symmetry surface accord well with free interaction
theory and the flow parameters of the swept incident regions scales quai—conically. Comparing the inviscid flows
of the two— dimensional and the VsSLE («=45°) configurations, the VsSLE induce two symmetric swept shocks
along the spanwise orientation, which interact with each other on the symmetrical plane and generate flat
"bridge" shock. These cause the incident positions of the shocks non—uniform along the spanwise orientation and
deviate downstream. The pressure rise ratio (2.49) of incident shock on the flat region of the VsSLE configuration
is higher than that of the two dimensional configuration (2.24), while the intensity of swept shock is generally the
same as that of the two dimensional configuration. These factors lead to the increase of the separation scales of
VsSLE configurations.

Key words: Shock wave boundary layer interaction; V-shaped leading edge; Hypersonic inlet; Flow

separation; Shock interaction
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Fig. 2 Inviscid flowfiled of two- dimensional wedge

configuration as 6=6°, a=0°
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Fig.4 Comparison between CFD results with experimental

data of the reference

Table 2 Parameters of computational meshes

Condition Streamwise Transverse Spanwise
Mesh 1 210 120 135
Mesh 2 245 140 160
Mesh 3 280 160 180
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Fig. 5 Validations of grid independence
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Fig. 6 Mach number contours of configurations with various leading edges
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