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Effect of Blade Tip Planform on
Shock Wave of Advancing Helicopter Blade *

Takashi Aoyama * "and Shigeru Saito *2

ABSTRACT

Shock waves are generated on the advancing side of the blade tip of a helicopter rotor in the high-speed for-
ward flight condition. They cause an increase in drag, vibration, and noise. In this study, the effect of blade
tip planform on behavior of shock wave on the advancing rotor blade was investigated in detail using a calcu-
lation method which solves three-dimensional Euler equations by an implicit finite-difference method. The
Newton iterative method was added to obtain the unsteady solution in forward flight. The calculations were
performed for blades having the NACAQ012 airfoil section along the entire blade span to investigate the plan-
form effect alone. The parametric study clarified the effect of the sweep and the taper on shock wave behav-
ior. In addition, a guideline of the blade planform design for the advancing blade was suggested, and a newly-
devised tip planform which prevents shock wave generation was proposed. The effectiveness of the BERP and
ONERA PF 2 planform which are examples of advenced tip planforms were also presented.

Keywords . Helicopter Blade, Tip Planform, Shock Wave, Advancing Side
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