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Abstract: Inlet is an important aerodynamic component of a high speed aeronautical and aerospace vehicle.
The aerodynamic performance, weight and stealth performance of the vehicle is largely dictated by the inlet.
Shock/boundary layer interaction is a common phenomenon in a high speed inlet and plays an important role in
the inlet performance. The shock/boundary layer interaction in inlets can be classified into normal shock/bound-
ary layer interaction, oblique shock/boundary layer interaction and three—dimensional shock/boundary layer inter-
action. Due to the effects of sidewall and complex background waves, the shock/boundary layer interaction in the
inlet embodies significant three—dimensional character and remarkable coupling effect which make its prediction
go beyond the scope of current shock/boundary layer interaction theory. A brief summary on related research of
shock/boundary layer interaction and its control methods in high speed inlets was given.
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Fig. 1 Experimental shock-induced separation limit in transonic flow"”
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Fig. 2 Shock structure in unseparated normal SWBLI case """



244 #e it

2020 4

(a) Sketch of flowfield
Fig.3 Shock structure in separated normal SWBLI case "
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Fig. 4 Normal SWBLI case in inlet
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(a) Without bleeding control

(b) With bleeding control
Fig. 20 Bleeding control for cowl shock wave/boundary

layer interaction
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(a) Microramp

(¢) Wishbone and doublet type Wheeler vanes
Fig. 21 Different types of microvortex generators "

(a) Design model for highly swept microramps
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(b) Wall shear stress lines (z, : wall shear stress)

Fig. 22 SWBLI control by highly swept microramps™"
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Incident shock

Compression waves

Recompression shock

Fig. 24 SWBLI control by a two-dimensional bump
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Fig. 25 SWBLI control by a bump in a hypersonic inlet
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Fig. 27 Experimental results of SWBLI control with a

deformable bump
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