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Comprehensive Study on Active Flap Control for BVI Noise Reduction *

Choongmo YANG *', Takashi AOYAMA ™' and Shigeru SAITO **

Abstract

A three-dimensional unsteady Euler code for the analysis of active flap control (AFC) has been developed in this study
based on an advanced CFD code for the full configuration of helicopters. The effect of phase angle and geometric position
of AFC on blade-vortex interaction (BVI) noise is analyzed by combining the new CFD code with an acoustic code based
on the Ffowcs Williams and Hawkings (FW-H) equation. As a result, a simple model is proposed to understand the effect
of flap phase angle on BVI noise and 3D calculations by the present method confirm that the model properly works. The
prediction of the effect of flap phase angle by the present method is remarkably improved by applying the understandings
derived from the simple model. A quantitative noise reduction of 5.62dB is obtained at the flap phase angle of 60° and noise
signal strongly propagates almost downward in the present condition. The prediction of flap position effect shows that more
effective BVI noise reduction can be achieved by the flap at the outer position with well-adjusted phase. When the flap is
located near the blade tip, the merger between outer flap vortex and tip vortex can change the tip vortex strength and the
blade surface pressure in the BVI condition. As the flap location moves inward, the sudden change of BVI noise reduction

mechanism happens, which needs more discussion for the understandings.

Keywords: Helicopter, CFD, BVI noise, Active Flap Control
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a) Perspective view

¢) Close-up of main-rotor blade gird
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