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A Study on Internal Flow Structure in a Supersonic Intake

; ' (Effect of Boundary-Layer Extraction on the Flow Structure)
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In order to clarify characteristics of supersonic intakes for ramjet engines, flow structure around and
through a small external-compression rectangular intake model with double ramps designed for Mach number
1.9 was investigated experimentally using a vacuum-type wind tunnel and a set of measurement methods
composed of colored schlieren photography, laser doppler velocimetry, and mercury manometry. A critical
operation, where shocks induced by ramps attach to the leading edge of the cowl, was attained. A flow plug
installed on the downward edge of the intake enables monotonous compression through a shock train caused
by shock-boundary layer interaction.
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Fig.2 Schematics of the test section.
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Fig.5 Aschlieren photograph of the flow field around the intake
model with boundary-layer extraction. (4,/470.99,FP2=3.6mm)
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Fig.6 Schematics of the flow field structure around the intake
model with boundary-layer extraction.(4J/Ar0.99,FP2=3 6mm)
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Fig.7 A schlicren photograph of the flow ficld around the intake
model (4,/4093,FP2=3.6mm)
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Fig.8 A schlieren photograph of the flow field around the intake
model (4,/4=1.08,FP2=3.6mm) :
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