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Computational Study of the Passive Control of the
Oblique-Shock-Interaction Flows

Sungha Chang* - Yeol Lee**

ABSTRACT

Computational study on the passive control of the oblique shock-wave/turbulent boundary-layer
interaction utilizing slotted plates over a cavity has been carried out. The numerical boundary layer
profile upstream of the interaction follows the compressible turbulent boundary-layer theory reasonably
well, and the other results also show good agreements with the experimental observations, such as the
wall surface pressures and Schlieren flow visualizations. Further, the effects of various slot
configuration including number, location and angle of the slots on the characteristics of the
interactions, such as the variation of the total pressures, the boundary-layer characteristics downstream

of the interaction and the recirculating mass flux through the slots, are also tested and compared.
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Table 1. Boundary-layer characteristics

x(mm) | control type §/6 | 6%/6 B/8
no control 2.71 0.74 0.28
3 slot 2.75 0.74 0.28
147 slot A 3.06 091 0.33
slot B 2.68 0.73 0.28
slot C 3.14 0.89 0.33
slot D 3.00 0.82 0.31
no control 5.02 0.80 0.25
3 slot 5.85 0.88 0.27
50.0 slot A 6.26 0.98 0.30
slot B 5.63 0.87 0.27
slot C 6.47 097 0.30
slot D 6.17 0.93 0.29
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Table 2. Parameters .a and B of the fotal pressure
recovery at x=14.7, 500 mm

a (%) B (%)

x location x location
14.7mm/| 50mm |14.7mm | 50mm

solid wall 879 85.1 0 0
3-spanwise | 88.3 824 3.59 -18.1

slot A 89.1 85.5 9.90 2.64

slot B 88.4 854 4.03 1.63
slot C 88.0 84.2 1.24 -6.16
slot D 88.2 84.7 3.05 -3.14
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