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Two Problems Reducing
the Data Accuracy in Transonic Wind tunnel Testing

by

Iwao KAWAMOTO
National Aerospace Laboratory

ABSTRACT

Two problems concerning the data accuracy in transonic wind tunnel testing are

_ described. One is the side wall boundary layer interference problem in the airfoil testing.

In the transonic airfoil testing, it is believed that the side wall B.L. suction brings the
improvement of the two-dimensionality of the airfoil surface flow.

But it is not so simple. In NAL 2D high Reynolds number transonic wind tunnel, the
measurements of side wall boundary layer thickness, Mach number distribution along
center line and pressure distribution on NACAQ0012 airfoil were conducted with and without
side wall boundary layer suction through a pair of rigimeshes. Following conclusions are
derived in the present experimental studies. The B.L. suction system was not useful for
the improvement of the airfoil surface flow, then theoretical side wall boundary layer
correction such as Barnwell and Murthy methods should be employed to the data used
solid side walls at the present time.

Another problem presented here is transition Reynolds number of the experimental
model. Using the AEDC standard cone, transition Reynolds numbers in several large
transonic wind tunnels including NAL2m x 2mTWT are compared with flight data
emphasizing the effects of back ground noise Cprms. Present comparative study shows
that at low Mach number region Cprms does not promote the transition point forward and
at high Mach number region the transition point is moved forward with large Cprms.
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