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Prediction of the Aerodynamic Performance of the Helicopter Rotor at High
Speed

Hideaki Sugawara and Yasutada Tanabe

ABSTRACT

The aerodynamic performance of a full-scaled helicopter rotor is predicted using a rotorcraft CFD solver, rFlow3D. The prediction
accuracy is verified through comparison with the selected wind tunnel test data of a constant thrust while the advance ratio is increased up
to 0.4. Trim adjustment is improved by implementing a look-up table for the sectional aecrodynamics. The rotor control angles and rotor
drag and power between prediction and experiment are found in acceptable agreement. Some differences in the collective and lateral pitch
angles are observed due to not including the elastic deformations in the analysis. Detailed comparisons of the sectional airloads are also
performed and good correlations are found. The aerodynamic loads in the reversed flow region are also obtained. The influence of the
elastic deformation on the prediction accuracy of aerodynamic performance at high advance ratio conditions will be further studied.
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