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Abstract

Experiments of normal shock wave/turbulent boundary layer interaction were conducted in a
supersonic diffuser. The flow Mach number just upstream of the normal shock wave was in the
range of 1.10 to 1.70 and Reynolds number based upon the turbulent boundary layer thickness
was varied in the range of 2.2x10*~4.4x10*. The wall pressures in streamwise and spanwise
directions were measured for two test cases, in which the turbulent boundary layer thickness
incoming into the supersonic diffuser was changed. The results show that the interactions of
normal shock wave with turbulent boundary layer in the supersonic diffuser can be divided into
three patterns, i.e., transonic interaction, weak interaction and strong interaction, depending on
Mach number. The weak interactions generate the post-shock expansion which its strength is
strong as the Mach number increases and the strong interactions form the pseudo-shock waves.
From the spanwise measurements of wall pressure, it is known that if the flow Mach number is
low, the interacting flow fields essentially appear two-dimensional, but they have an apparent
3-dimensionality for the higher Mach numbers.
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Table 1 Details of two-dimensional supersonic diffuser

Xmm Ymm Xmm Ymm Xmm Ymm
-183.00 56.00 -6.00 20.08 85.00 27.05
-170.00 55.74 -4.00 20.04 95.00 28.14
-160.00 55.17 -3.00 20.02 100.00 28.66
-150.00 54.29 -2.00 20.01 110.00 29.65
-140.00 53.09 -1.00 20.00 120.00 30.56
-130.00 51.57 0.00 20.00 130.00 31.40
-120.00 49.71 1.00 20.00 140.00 32.09
-110.00 47.53 2.00 20.01 150.00 32.71
-100.00 45.01 3.00 20.01 160.00 33.23
-90.00 42.14 5.00 20.03 170.00 33.67
-80.00 38.91 6.00 20.05 180.00 34.01
-70.00 35.31 8.00 20.09 190.00 34.29
-60.00 31.28 10.00 20.14 200.00 34.50
-50.00 27.33 12.00 20.22 205.00 34.56
-46.00 26.10 14.00 20.30 210.00 34.62
-39.00 24.18 16.00 20.38 220.00 34.69
-35.00 23.27 18.00 20.46 230.00 34.73
-30.00 22.30 20.00 20.58 240.00 34.78
-28.00 21.98 24.00 20.82 250.00 34.83
-26.00 21.67 26.00 20.94 260.00 34.88
-24.00 21.40 30.00 21.26 270.00 35.33
-22.00 21.16 34.00 2157 280.00 37.17
-20.00 20.93 40.00 22.12 290.00 40.56
-18.00 20.74 46.00 2211 300.00 45.75
-16.00 20.57 52.00 23.35 310.00 50.74
-14.00 20.46 58.00 24.01 320.00 53.96
-12.00 20.35 65.00 24.80 330.00 55.66
-8.00 20.14 73.00 25.70 336.18 56.00
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