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Optimizing control of turboshaft engines based
on variable rotor speed

YAO Wen-rong, SUNJiarr guo

( College of Energy and Power Engineering,
Nanjing University of Aeronautics-and Astronauties, Nanjing 210016, China)

Abstract: T he integrated optimization-of turboshaft-engine/rotor was studied to analyze
the relationship between power-requirementof helicopter and the operating status of tur-
boshaft engine, and the effect of the rotorrevolutions per minute( RPM) , collective, longitudi-
nal cyclic and lateral cyclic'on the-power requirement of the helicopter. Linear programming
(LP) was used to optimize the turboshaft engine/rotor performance by taking the minimum
power requiremenf of rotor as the objective function. Meanwhile, digital simulation test was
conducted foroptimization of turboshaft engines with variable rotor speed in cruising state.
The simulation results show that, the fuel consumption could decrease by 1. 5%~ 5 5% and
the turbine temperature decrease by 4 4~ 16 C after optimization of turboshaft engine with

variable rotor speed in cruising state.

Key words: aerospace propulsion system; turboshaft engine; variable rotor speed;

optimize; linear programming (LP) algorithm
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Fig.1 Scheme of the unsteady aerodynamic characteristics of rotor
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Table 1 Digital simulation results at other points in flight envelop

H=0m H=1km H=0m H=1km H= 0Om H=0m H=1 km
V=20m/s V=20m/s V=40m/s V=60m/s V=060m/s
AHPA/(J/s) 7473 10 627 4185 8 197 9 590 27 350 20 398
AWFB/ % 2.20 2.85 1.74 2.90 1. 51 5.29 5.5
Atgsl C 5.78 9.82 4.38 9.35 4.59 16.04 16. 1
, , t=20s , )
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