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Flow characteristics of a rectangular supersonic inlet under over-speed state
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College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To aid in understanding the flow mechanism in supersonic inlet under the o-
ver-speed state, a numerical simulation was performed to obtain the flow structure of a rec-
tangular inlet whose design Mach number was 2.0, operating under different inflow Mach
numbers and backpressures. Results indicate: for the design case of Mach number 2. 0, the
core flow of shock train was deflected from the cowl-side surface to the ramp-side surface as-
sociated with the backpressure increase. While the inlet operated under the over-speed state,
the core flow of shock train was deflected to the ramp-side surface firstly and then to the
cowl-side surface due to the effects of the cowl-lip separation bubbles and the cowl shock in
turn. For the case of inflow Mach number 2. 5, a Mach-stem appeared at the joint point be-
tween forebody oblique shock and cowl shock once the backpressure increaseed to a certain
value. However, this flow structure didn’t appear in the case of inflow Mach number 3. 0.
Under the above two over-speed states, with the increase of backpressures, the transmit
shock of forebody oblique shock was transformed into normal shock, and the transmit shock

of cowl shock also changed its shape.
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Table 1 Flow parameters under different inflow

Mach numbers

KU HBE Mao  RUERE po/Pa REFHE T /K
2.0 12949. 33 166. 67
2.5 5930. 55 133.33
3.0 2758.01 107. 14
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