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Stability Analysis of Aeroengine Fuel Metering Device
CHEN Zhaoyang' , XIAO Lingfei', YE Zhifeng', HU Wenjia®>, WU Zhongmin’
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;

2. AECC Guizhou Honglin Aviation Power Control Technology Co., Ltd., Guiyang 550025, China)
Abstract: As an important part of aeroengine control system, the output stability of fubel metering device is directly related to the
engine speed control performance. The force balance equation and flow continuity equation of the fuel metering device are
established, and its simulation model is built in MATLAB. The equations are linearized. The root locus of the characteristic equation
and the multi — parameter stability design method based on Lyapunov function and genetic algorithm are adopted to analyze the
influence of the main physical parameters on the stability of the fuel metering device. It is found that the orifice a4 is the parameter that
has important influence on the stability, and the current design value (orifice area) is in an inappropriate range. Proper increase of
the spring stiffness ky, k, and the area of the orifice a5, a, can improve the stability, but excessive increase is not recommended to
avoid increasing steady-state errors and the loss of return oil flow.
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