UNIVERSI Y OF

Southampton

Low-frequency unsteadiness of a shock-wave/boundary-
layer interaction

Aerodynamics and Flight Mechanics Research Group

Dr Emile Touber and Professor Neil Sandham

EU/FP7 UFAST project

0.45
The interaction of shock waves with boundary layers is important in engine intakes

for supersonic vehicles where a strong interaction can lead to a process known as
unstart. In this work we carry out large eddy simulations of an oblique shock wave
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impinging on a turbulent boundary layer developing under a free stream at Mach o 25
2.3. Under these conditions a closed turbulent separation bubble forms. The x’ 1o

configuration replicated experiments at IUSTI in Marseille, where velocity 08tttk e AR | 1015

measurements were made using Particle Image Velocimetry. [ [10-

-40.05

|::-:!:::::"::-:_E::::::I‘:l_ W'/t at y/% 001 BOth experiments and SiIIllllatiOIlS ~19 051 o_io2 i 51’\111611 '1;2 059 ;oz S
= | . . St=fL__ /U
show a high-amplitude low-frequency sep Ve

peak 11 the power Spectrum Of static Weighted power spectral density showing the variation of

pressure measured on the wall the spectrum through the interaction (on the vertical axis

zero is the separation location and one the reattachment)
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mechanism based on the global response of the
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