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Experimental Study on the Shock Wave and Turbulent Boundary Layer Interactions in a Square Duct
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Abstract
This paper describes an experimental study on the supersonic internal flows with Pseudo-Shock Wave (PSW) in a straight square duct with
cross section of 80 X 80mm?, using the pressure-vacuum type Mach 4 and Mach 2 supersonic wind tunnel of Muroran Institute of Technology.
The free stream Mach number and unit Reynolds number just upstream of the PSW were M..=1.96,Re=2.43 X 10’m™ Flow structure of the
PSW was investigated by color schlieren photographs. The wall surface shear stress was visualized qualitatively by Shear-Sensitive Liquid
Crystal, and further more measured quantitatively by handmade Shear Stress Transducer.
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Fig.1 Schematic diagram of the test section and )
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(b) Top view (8 #=035)
Fig2 Schlieren photographs of the Mach2 pseudo-shock wave
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(a) Shear stress distribution on the top wall
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(b) Schlieren photograph of the Mach 2 pseudo-shock wave
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(c) Shear stress distribution on the side wall

Fig.3 Schlieren photograph of the Mach 2 pseudo-shock wave
and shear stress distributions on the top and side walls
Fig3(a)& Fig30)Z T2 &, ST Roefiig  bycaRE
BT E COBEARA TRENTEY, Z ORI < BEER
CHRIELTWB L EZ B, T ORI 65~ 40 Pa DR AMT
AN TNS, FABTSTIS 61~86 Pa 2L L TV BECHE
TUTFTE LTV B L EL NS . BAERITTRIEINRE LY,
FORVIZERAOERNGH D Z LD, TENRRIERERLD,
FTERITH 85~185Pa D ABTEIHMEN TN B Z L AdohoTe.
RIZ Fig3() & Fig3(c)& Htd 5 &, #iR0 THM LS HBEE
DOFENEFBEIL TS Z E33hhd. L, RETRENKIEL
HEREIRS G 2 B T E AR L WA b, SRR O =E
SR CE AN ORSHES K E WEAOEEI R TE 5
EPRESERD. ERORBERRI Y, IX<BEERTIT0 30~
-80 Pa DRFAMTLAIDMENNTIY, WL THEZ &8bhd. T
FRAMORER TR 90~170 Pa DR ABRIS/I0MEI TN B, BLEX D,
EEEIZIER -65~210Pa, RIEEENZIIH -80~210Pa D ABFIE 4
HHFLTNBZ EdbhoT.
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