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STEP INDUCED HYPERSONIC TURBULENT
BOUNDARY-LAYER SEPARATION

Tang Guiming
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China )

Abstract This report describes detailed heating distribution data and the study of oil
flow and liquid crystal thermograph in turbulent separated regions induced by cylindrical,
square and two-dimensional steps in an impusle wind tunnel at Mach number range of 5—
9, Reynolds number (2—5)x107/m. Step heights ranged from 0.06—2.5 times boundary
layer thickness. The results indicate that surface pressure and heating peaks occur at the
reattachment line which is at a distance of 0.15 times its height ahead of the step, and for
a square step, the peak value increases spanwise fram its centerline and reaches the highest
peak value at 0.5 times step height inboard of the side corners of the step, which is 40% higher
than the centerline peak. In addition, it is shown that characteristic geometric parameters of
separated region, such as separation distance, heating peak and valley positions, are nearly
independent of Mach number, Reynolds number and step span, and increase linearly with

step height.

Key words  surface step, turbulent boundary layer separation, uypersonic heat

trasfer, shock-boundary layer interaction



