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On shock train interaction with cavity oscillations in

a con�ned supersonic �ow

Mayank Kumara and Aravind Vaidyanathanb

Indian Institute of Space Science and Technology, Thiruvananthapuram, India

The interaction between shock train and cavity �ow oscillations has been investi-

gated experimentally in an open jet facility. Mach 1.71 �ow has been passed over a set

of rectangular cavities with L/D ratios varying between 5 to 10. Unsteady pressure

measurement and schlieren �ow visualization is employed to gain insight into the �ow

physics. Flow visualization reveals the presence of shock train coupled shear layer

oscillations at di�erent levels. Con�nement variation establishes the importance of

cavity depth in a�ecting the shock train structure, as the increase in the depth resulted

in decrease in boundary layer thickness. Shock train strength is found to decrease

with decrease in L/D and the weak shock system promotes development of generic

cavity oscillations and �ow features through longitudinal mechanism. The shock train

is found to be oscillatory in nature and the mean position of the bifurcated shock

shifts downstream with decrease in L/D. Large scale structures and strengthened

oscillations increase the mean and RMS pressure level of the cavities respectively.

These large scale structures are incoherent for cavities with hardly any oscillations

and coherent for cavities with sustained oscillations. Mode switching and temporal

variations in pressure �uctuations are absent for shock train coupled cavity oscillations.
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