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Optimal control of thrust for turboprop with engine and
propeller integration during takeoff

TIAN Feilong, DING Hongshuai, ZHENG Hongliang, ZHAN Luoji

(Aero Engine Control System Institute,

Aero Engine Corporation of China, Wuxi Jiangsu 214063, China)

Abstract: An engine and propeller integrated control architecture was proposed for turbo-
prop engine rapid response during takeoff. Throttle lever was used to schedule the fuel control
loop and pitch control loop for fast system response. A optimal control strategy for thrust was de-
veloped at the very beginning of the takeoff in order to maximize thrust according to the property
of propeller. Air speed was selected to schedule the maximum effective power to improve thrust
response during takeoff. The simulated result showed that the thrust increased by 2. 59% in aver-
age during takeoff, and the time accelerated to takeoff was less than 2.5 s by the proposed opti-
mal takeoff thrust control strategy and integrated control architecture. The system dynamic re-
sponse was enhanced effectively by the designed method.

Key words: thrust of takeoff; turboprop; engine and propeller integration;

optimal control; rapid response
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Fig.1 Engine and propeller integrated control architecture
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Fig.2 Propeller thrust coefficient
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Fig.3 Propeller power coefficient
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Fig.4 Thrust of propeller varies with power at zero air speed
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Fig.5 Thrust of propeller varies with power and air speed
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Fig.8 Comparison of power and thrust before and

after optimization
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Fig.9 Effect of engine and propeller integrated control

during takeoff acceleration
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