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An Investigation of Two-dimensional Control Surface at
Transonic Speed (1)

By Nobuhiko KAMIYA

An experiment has been made in order to investigate how the effectiveness
of the control surface depends on the wing thickness in transonic flow.
Three kinds of two-dimensional wing models, having NACA 64(10)A012,
NACA 64A010, and NACA 64(10)A008 profiles respectively, have been tested
in a 20cmX12cm transonic wind tunnel at Mach numbers from 0.9 to 1.0.
The test Reynolds numbers varied from 7.10 to 7.35X10° according to the
Mach numbers. The experimental results showed good agreement with those
of ONERA regarding to the lift coefficient. The effectiveness of the control
surface obtaind by the experiment, however, was found to be considerably
low compared with the result calculated with a simple method. This discrep-
ancy seems to be the due result of the laminar boundary-layer separation at
the rear part of the wing section. The upstream influence of a normal shock
wave on laminar boundary-layer was compared with those of an incident
shock wave and of a wedge held in contact with a wing surface. It was
made clear that in the case when the position of the laminar boundary-layer
separation was on the wing surface, the aerodynamic mechanisms of the lift
augmentation caused by the control surface was substantially different from
that considered in invicid flow and also from that in the case of the turbulent
boundary-layer separation.
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