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Performance Investigation and Applications of Optimum Speed Rotors

Liu Shiming', Yang Weidong', Dong Linghua', Wu Qingzhong®, Wu Yuping®
(1. State Key Laboratory of Helicopter Rotorcraft Aeromechanics, Nanjing University of
Aeronautics & Astronautics, Nanjing, 210016, China;

2. Chinese Helicopter Research and Development Institute, Jingdezhen, 333001, China)

Abstract: The performance of helicopters can be significantly influenced by rotor speed variation. A per-
formance analysis model is built to exam the influences of rotating speed, airspeed, take-off weight and
flight altitude on the optimal rotating speed of a specific helicopter with a variable speed rotor. The Pe-
ters-He generalized dynamic inflow model and full aircraft trim model are introduced. The result shows
30% reduction in main rotor power is observed through rotor rotating speed reduction for the maximum
take-off weight. For lower take-off weights or altitudes, the reductions in rotor speed and power savings
are more apparent. The optimal rotating speed can cause a 20. 5% increase in endurance and 8. 5% in
range by thoroughly consuming 400 kg of fuel. Setting thick airfoil at the inner side of blade can increase
blade stiffness, which leads to some increments in required power when speeding up, but has little effect
on the performance at middle and low speed, and no effect on endurance.
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