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Helicopter / Engine Integrated Control Method Based on Required Power Prediction
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Abstract: In order to improve the response speed of turboshaft engine when the helicopter flight state changes suddenly, a helicopter/
engine integrated control method based on required power prediction was proposed. The stepwise regression analysis method was used to se-
lect the five variables that have the greatest impact on the helicopter power demand, based on multivariate fitting method, these five vari-
ables were used as the input to establish the helicopter required power prediction model. Based on the prediction model, the predictive
power demand signal was used for feedforward linear compensation at the gas turbine speed command position in the engine control loop ,
and the helicopter/engine integrated control method was designed. Verification results using the UH-60A integrated simulation platform
showed that compared with the traditional cascade PID control method, the proposed integrated control method can effectively reduce the
overshoot or droop of the power turbine speed by more than 60%, reduce the overshoot or droop of the power turbine speed by more than
20% compared with the control method of adding collective pitch feedforward; the engine response speed can be effectively accelerated ,
the engine response time shorten more than 1 s, and the stability and robustness of the engine greatly improved.
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