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Fig.1 The variation curve of required power
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Fig.3 The variation laws of integration coefficients under

different operational condition
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Research on Integrated Control Method of Coaxial High Speed Helicopter/
Engine

Chen Yu', Song Jie?, Zhang Haibo?, Yang Bo'
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2. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: In order to deal with the problem that the conventional collective pitch feedforward method is difficult to
effectively accomplish the fast integrated control of coaxial high-speed helicopter/turboshaft engine, a novel integrated
control suitable for coaxial high-speed helicopter/engine is proposed and designed. Firstly, based on the
comprehensive simulation platform of coaxial high-speed helicopter/turboshaft engine, the variation laws of control
inputs of coaxial main rotors and propeller, engine fuel flow under different operating conditions are revealed. Then,
an integrated control method with gain self-regulating function is proposed. It consist of the collective pitch of coaxial
main rotors and propeller simultaneously. The numerical simulation is carried out under different operating conditions.
The results demonstrate that when the high-speed helicopter operates at medium and high speed, compared with the
conventional collective pitch feedforward, the proposed integrated control method can decrease the overshoot and
drop of power turbine speed by about 36% and 70% respectively, and the fast control quality is superior,which further
improve the control quality of the integrated helicopter/engine system.

Key Words: coaxial high-speed helicopter; turboshaft engine; integrated control; coaxial main rotors; propeller
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