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Fig. 1 Diagram of the tilting tail rotor in leftward level side flight
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Table 1 Wind speed and direction with the tail rotor vortex ring
state velocity boundary
s . o ZEfTREEE
(kn/h) A/ (7) KGE / (m/s) K /() (ke/h)
35 93 2.2 129 41
63 97 1.4 139 67
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Fig.2 Time history of the leftward level side flight test of
sample helicopter
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Fig. 3 Variation of pedal controls and tail rotor collective pith
with true airspeed of the leftward level side flight test
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Fig. 4 Variation of main rotor collective pith and left engine torque
ratio with true airspeed of the leftward level side flight test
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Fig. 5 Variation of main rotor collective pith with true airspeed
of the rightward level side flight test
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Theoretic Calculation and Flight Test for the Helicopter Tilting Tail Rotor

Vortex Ring

Meng Xiaowei*, Zhang Honglin, Yang Wenfeng
Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: Based on the blade element theory and slipstream theory, the method calculating induced velocity of the
helicopter tail rotor in hover was established. And on this basis, according to the Gao-Xin theory and considering the
inclination angle of the tilting tail rotor, the helicopter tilting tail rotor vortex ring was predicted and compared with the
data of flight test. The results show that the calculation of the tilting tail rotor vortex ring is in good agreement with the

flight test results. The method can be applied to effectively predict the helicopter tilting tail rotor vortex ring.

Key Words: tilting tail rotor; tail rotor vortex ring; blade element theory; slipstream theory; Gao-Xin theory; flight test;
helicopter
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