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Effects of Blade Tip Planforms on Rotor Performance in Hover
by

Takashi AOYAMA
Faculty of Engineering, University of Tokyo, Tokyo, Japan
Keiji KAWACHI
Research Center for Advanced Science and Technology (RCAST),
University of Tokyo, Tokyo, Japan
and Shigeru SAITO
National Aerospace Laboratory, Chofu, Japan

ABSTRACT

A calculation method is developed to analyze the flow around a helicopter blade in
hover. Aerodynamic loads generated by a blade are calculated by solving the three-
dimensional Euler equations in a rotating coordinate system on body-conforming
curvilinear grids around a blade. These equations are solved by employing Beam-
Warming scheme and TVD scheme is used in order to capture the accurate shock wave.
The local induced velocity generated by the rotor-wake is taken into the calculation by
subtracting the equivalent angle of attack along the blade from the geometrical one.
This equivalent angle of attack is calculated by using prescribed-wake vortex theory.
The ability of the present method is verified in comparison with the results of the
experiment and the analytical method.

In addition, the effects of the planforms of a blade tip on the performance of a
helicopter rotor and on the flow around a blade in hover are analyzed. The comparison
among swept-back, tapered and swept-back tapered tips is presented. As a result, one
tip planform, which has sweep-back angle and inverse-taper, is found to improve the
performance of the rotor.
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