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On Reversal of Effectiveness of Control Surfaces in Transonic Flow

By Nobuhiko KAMIYA and Shinsaku SEGAWA

A series of experiments has been carried out in order to investigate the
control surface effectiveness in transonic flow. Number of models tested were
nine in total. Four of them were small two-dimensional wings; the chord length
of which was about 50 mm and the test Reynolds numbers of the models ranged
from 6.3X105 to 8.3Xx10°. Three of the models were large two-dimensional
wings; the chord length of which was about 400 mm and the test Reynolds
numbers ranged from 3Xx10° to 4.5X10°. The other two models were 35°
swept-back wings; the mean aerodynamic chord of which was about 400 mm
and the test Reynolds members ranged from 4.1X10° to 4.4x10°% The reversal
of coutrol surface effectiveness occurred in all cases. The aerodynamic mecha-
nism of the reversal was clarified: it appears that the reversal of the control
surface effectiveness of two dimensional or swept back wings will probably occur,
whatever the wing sections may be and no matter what the test Reynolds numbers
may be, provided the wing sections are not blunt at the trailing edges and that
the boundary layer on the control surface is turbulent.
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(a) Laminar flow.

(b) Turbulent flow.
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