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Methods of Detecting Boundary Layer Transition

By Nobuhiro Kawal and Yasuo OGUNI

Four methods of detecting boundary layer transition, are investigated. Attentions
are paid to feasibility of measurements on three-dimensional wings in a transonic wind
tunnel, and to the absence of the flow disturbances due to the sensing elements on the
wing. The principles of these methods are as follows: (1) Liquid crystal painted on
the wing surface, changes its color according to the recovery temperature, and visualizes
transition. (2) Sensitive thermistors mounted flush with the wing surface, indicate the
recovery temperature. The measured transition points are compared with theory.
(3) Small microphones mounted flush with the surface, indicate the acoustic noise. The
sound pressure level of the noise becomes maximum at the point of transition region.
(4) Both direct and alternating components of electric currents through the hot films
mounted flush with the wing surface, show the characteristic changes of transition and
separation.

The advantages and disadvantages of these methods are discussed. The applicable

ranges of Mach number and the other flow conditions, are examined.
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