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Perfor mance and boundary layer. of flow in axisymmetric
mixed-compression super sonic inlet with cavity

MO Zhan., WAN.G Xinryue, WEl'Jup<guang

(School of -Powerand-Energy ,
Northwestern Polytechniecal University, Xi’ an 710072, China)

Abstract : \In order to, improve the-performance of axisymmetric mixed-compresson su-
personic inlet with fix-geometry”, the performance of a supersonic inlet with cavities at the
cone surface or the cone’ s corners wasinvestigated by the numerical smulation. The effects
of the cavities pogtion on the cone on the performance of the inlet and the boundary-layer
were presented. On the one hand, the shocks on the cones and the inlet’ s entrance Mach
number were changed. On the other hand, the thickness of the boundary layer behind the
cavities was increased and the velocity distribution in the boundary layer was al so changed.
When the cavities were at the cone’ s surface, the boundary layer thickness behind the cavi-
ties at the second and the third cone surface increased 33. 3% and 52. 4 %, respectively.
When the cavities were at the cone’ s corners, the boundary layer thickness behind the cavi-
tiesincreased 16.7 % and 9.1 %, respectively. Theinlet’ spressure recovery and the pressing
ratio with cavities were higher than no cavities at high Mach number (3.7 to 4.5). Under
desgn condition, theinlet’ spressure recovery at the cavities of the cone’ s cornersincreased
about 1.8 %, and the pressure recovery at the cavities at the cone surface increased about 4.3 %
than no cavity. Besdes, the mass capture ratio and starting Mach number were not influ-
enced by the cavity at the cone’ s corners.
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