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Fig.2 Single-motor variable speed configuration
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Fig.3 Double-motor variable speed configuration
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Fig.5 Three-motor variable speed configuration
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Fig.7 Longitudinal centre of gravity envelope of single-motor
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Fig.8 Transverse centre of gravity envelope of single-motor

direct-drive configuration
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Fig.9 Longitudinal centre of gravity envelope of double-motor

direct-drive configuration
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Fig.11 Longitudinal centre of gravity envelope of three-motor

direct-drive configuration
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Fig.13 Resonance diagram of tail rotor
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Fig.14  Variation of damping ratio with rotation speed
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Research on Comprehensive Assessment of Distributed Electric Drive
Anti-torque System Configurations for Light Helicopters

Tang Xingzhong', Chen Guojun?®, Fu Yu', Jian Zhixu?, Hu Bingrui’
1. Chinese Aeronautical Establishment, Beijing 100029, China
2. China Helicopter Research and Development Institute, Jingdezhen 333001, China

Abstract: Facing the development requirements of helicopter electrification technology, and comprehensively
considering the demands of overall design, aerodynamics, structure, dynamics and new energy dynamical system of
helicopter tail rotor system design, an evaluation method that can comprehensively evaluate the tail rotor
configurations is established from the aspects of tail rotor's flight performance, safe operation and maintenance
support performance, which can be used to guide the design of tail rotor system of future electric helicopters. Based
on the tail rotor system of a domestic light helicopter, and on the basis of meeting the requirements of the cross wind
resistance equivalent to the original prototype, this paper puts forward three different types of configurations of electric
drive anti-torque system, including single duct variable speed, double ducts variable speed and three-duct variable
speed. The advantages and disadvantages of each configuration are comprehensively compared and analyzed from
the aspects of operating efficiency, system weight, safety and reliability. The results show that three-duct variable
speed configuration has the best comprehensive performance and can be preferentially developed and applied to the
electric tail rotor system of future light helicopters.

Key Words: distributed electric drive; anti-torque system; configuration; helicopter; comprehensive assessment
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