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Study on Oil-Film Interferometry Measurement
Technique of Hypersonic Boundary Layer Transition

Dong Hao, Liu Shicheng, Geng Xi, Cheng Keming

(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Prediction of boundary layer transition is important for the design of hypersonic aircrafts. The study of
boundary layer transition of hypersonic flow around a flat plate using oil-film interferometry was investigated at
®500mm traditional hypersonic wind tunnel. In order to measure the skin friction fast and precisely on the hyper-
sonic wind tunnel, the traditional oil-film interferometry technique is improved. A high-speed camera is used to cap-
ture the images of fringes and the viscosity of the silicon oil is modified according to the wall temperature measured
by thermocouples during the test. The skin frictions of smooth surface and the surface with single square roughness
element were measured. For the smooth surface, the boundary layer is laminar. However, the boundary layer transi-
tion is promoted by wake vortices induced by the roughness element. Both the results of skin friction with and with-
out the roughness element are in good agreement with the simulation results correspondingly, indicating high accu-

racy of the oil film interferometry technique.

Keywords: hypersonic; boundary layer transition; oil-film interferometry; skin friction coefficient





