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Effects of side slip angle and rudder deflection angle on aerodynamic
performance of vertical tail of an airplane
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Abstract

In this article, the aerodynamic coefficients of a vertical tail of an airplane at low speeds in the wind
tunnel under the conditions of different rudder angles and different sideslip angles have been extracted.
Experiments have been carried out in the wind tunnel with a test section of 0.7 x 1 m and free flow
speeds of 20 and 30 m/s. The blockage ratio of the model in the wind tunnel is 2% in the worst test
conditions. Experiments have been performed at Reynolds numbers of 5x10° and 7.5x10°. Lateral
forces and vertical tail drag were measured under rudder angles of -30° to 30° and slip angles of -7.5°
to 7.5°. The changes of lateral force coefficient in terms of rudder deflection angles in the range of
studied angles have an almost linear behavior and the drag coefficient shows non-linear changes. In the
condition without lateral slip, the rudder deviation from 0 to 30 degrees has increased the lateral force
coefficient from 0 to 0.65. Side slip in positive or negative angle conditions has caused a significant
increase or decrease in lateral force.

Keywords: Vertical tail, Side force, Drag force, Side slip, Rudder, Wind tunnel.
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