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ABSTRACT

Oil flow visualization tests were conducted in the NAL Two-Dimensional Transonic Wind
Tunnel to investigate the sidewall boundary-layer effects in transonic airfoil testing. Flow patterns
on an airfoil surface at transonic speeds, which change dramatically with the free-stream Mach
number, the angle of attack, or the chord Reynolds nuinber, fall into four categories : A) attached
flow with no shock, B)attached flow with shock, C)separated, but unreversed flow, D)separated
flow downstream of the shock. Above the airfoil design Mach number and/or at a high angle of
attack, the flow around airfoil models is strongly affected by the test section sidewall boundary-
layers : A pair of vortices appear behind a strong shock-wave, and thus the two-dimensional flow
cannot be maintained. Tests using three different chord models were conducted to examine the
effects of the aspect ratio. Preparatory tests conducted with sidewall boundary-layer suction reveal
the significance of the sidewall boundary-layer effects on the airfoil flow field. Especially, the
spatial region affected by the sidewalls is clearly defined. The sidewall affects the spanwise width
of the shock-induced local separation region at the midespan of the airfoil. Greater understanding
of these confounding factors will undoubtedly lead to greater accuracy and reliability of data
obtained in two-dimensional wind tunnel airfoil testing.

Keywords ! transonic airfoil testing, two-dimensional wind tunnel, oil flow visualization, sidewall
boundary-layer effects
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; Flow
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BGK No.1 airfoil

!
Attached flow

S
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A pair of vortices
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