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Prediction and validation of supersonic boundary layer transition on 10° cone

Tatsuya Okuwa*, Naoko Tokugawa**, Shohei Takagi**, Akira Nishizawa**,
Kenji Yoshida**, Yoshine Ueda**

* Dept.of Aero. Eng., Tokyo Metropolitan Institute of Technolo
g P gy
** National Aerospace Laboratory

ABSTRACT
An experimental study was conducted to investigate transition process on 10-degree cone. There are two goals
of this study. One is to validate transition prediction numerical code LSTAB, which is recently developed.
Instability wave is detected by use of flush-mounted a pressure transducer and a hot-film sensor, and its
frequency is confirmed to agree with the numerically predicted value. The second goal is to clarify the effects
of freestream acoustic disturbances on the boundary-layer transition in supersonic flow. Intensity of freestream
disturbances was controlled by a strip of sand paper or distributed roughness, which were attached on the floor
or sidewall near the throat. High-frequency disturbance increased in freestream when sand paper was attached
on the floor, though freestream disturbance was not affected by larger roughness on straight sidewall. The effect
of roughness on the wind tunnel wall is pointed out to be different with the position and condition.
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