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Control-oriented research on dynamic characteristics
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Abstract: Fuel regulator is one of the key components of fuel control system in airbreathing en-
gine, and its dynamic characteristics are essential to performance optimization and controller. Based
on the working principle of the regulator, the nonlinear dynamic model of the fuel regulator was es-
tablished with the lumped method. Its state space model was gotten by carrying out small deviation
linearization, and the transfer functions were obtained by calculation. The influence factors on the
regulator performance were analyzed based on transfer functions, which were beneficial for its perfor-
mance optimization. Furthermore, the transfer functions was simplified by model reduction. The re-
sults reveal that the frequency response of the simplified model are consistent with those of the origi-
nal model, so the simplified model can express the dynamic characteristics of the regulator. The re-
search is fundamental to dynamic characteristics optimization and controller design.
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Fig. 1 Working principle diagram of fuel regulator
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Fig. 2 Frequency response of fuel regulator at

different disturbing quantity
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Fig. 4 Effect of different mediums on frequency

domain characteristic of fual flow
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Fig. 6 Variation of system pole with spool weight
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