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Shock Wave / Boundary Layer Interaction in a Supersonic Rectangular Duct
(2nd Report, PIV Measurement of the Shock Train)
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Muroran Institute of Technology, 27-1 Mizumoto, Muroran, Hokkaido

To investigate the supersonic flow phenomena related to internal and external flows of high pressure gas pipeline systems, air breathing
engines and space planes, a supersonic wind tunnel (pressure vacuum type, Mach4.0 and 2.0) was designed and constructed in Muroran
Institute of Technology. This report describes an experimental study on the shock wave / boundary layer interaction (pseudo shock wave, or
PSW) in a rectangular duct, using the supersonic wind tunnel. The PSW was visualized by schlieren photography. Detailed distribution of
velocity in the PSW was measured by particle image velocimetry (PIV). Boundary layer separation after the first shock wave of the PSW
occurred more severely on one of the upper and lower walls than on the other, producing an asymmetric flow field. Deceleration of the core

flow around the centerline of the duct was small.
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2.Test section
7.PIV system 8.Dielectric mirror
Fig.1 Schematic diagram of the test section.
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(b) Flow pattern

Fig.2 Schlieren photograph of the pseudo-shock wave
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(a) Velocity vector distributions

(b) Velocity contours.
Fig.3 Velocity vector distributions by PIV (Z=0mm)
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(a) Velocity vector distributions
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(b) Velocity contours.
Fig.4 Velocity vector distributions by PIV (Z=25mm)
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