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Experimental and Numerical Validation of the Natural Laminar Flow Wing of Non-powered
Experimental Airplane for Supersonic Transport®
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Kenji YOSHIDA" 30 Masayoshi NOGUCHI " 30 Yoshine UEDA" #
O

ABSTRACT

O Transition characteristics on the natural laminar flow wing of a non-powered scaled supersonic experimental
airplane was measured by hot-film sensors and an infrared camera in two supersonic wind tunnels at Mach 2. In
order to suppress the growth of crossflow instability which dominates the transition on highly swept wings, the
pressure falls very rapidly in the vicinity of leading edge of the wing, so as to minimize the crossflow velocity
components. From test results, the unit Reynolds number had no effect on the transition Reynolds numbers of
the wing. The transition Reynolds number was 0.8 million at 70% semi-spanwise location at Mach?2 at the angle
of attack of 2 degrees. Tollmien-Schlichting instability dominates the transition and crossflow instability was
found to be suppressed on the wing. Considering the influence of surface roughness and freestream turbu-
lence, the transition at 70% semi-spanwise position at Mach2 at the angle of attack of 2 degrees in flight is
estimated to be located at 50% chordwise position.

Keywords: Transition Measurement, Hot-film, Infrared Camera, Natural Laminar Flow
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