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Design and simulation of a control scheme for turbo-shaft ¢ngine

in helicopter autorotation training process

YAN Chang-kai,. ZHOU Xijao, ZHANG Hai-bo

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

Abstract:” According to the\special need of turbo-shaft engines for fast response in heli-
copter autorotaion training process, a robust control scheme for turbo-shaft engines, inclu-
ding both fuel mass flow\and\guided vanes angle control, was proposed and designed to re-
duce the turbine speed transient droop. Firstly, an improved comprehensive model of UH-60
helicopter/T700 enginess which can simulate autorotation decent and autorotation recovery,
was presented, Secendly, robust control scheme for turbo-shaft engine based on fuel mass
flow and guided vanes adjustment was preset in the simulation cases. The result shows clear-
ly that the turbine speed transient droop, controlled by the proposed robust control scheme,
is sharply reduced to 3% than traditional method only exploring fuel mass flow control,
while the variation of fuel mass flow is much slower and the operation condition of the actua-

tor is improved.

Key words: turbo-shaft engine; helicopter; autorotation training; fuel mass flow;

guided vanes angle; robust control
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