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Application of Variable-structure Control in Fuel Control System
Based on Pulse Proportional Valve
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Abstract: Considering the difficulties, that the design of fuel control system of aero engine may meet in face of a
second-order unsteady actuator, the variable-structure control method, which makes the second-order unsteady
actuator into an assured first-order inertial element, is introduced. This method is especially suitable to drive a
pulse proportional valve, for it makes full use of its advantage, invariance, while having dodged its inherent dis-
advantage, chattering. Some key technologies to solve specific problems to implement variable structure control
on pulse proportional valve,such as precision problem of differential, and some necessary conditions in relation
to the feasibility of this method are also specified. The result shows that variable-structure control in fuel control
system based on pulse proportional valve is feasible when it is satisfied with conditions.
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Fig. 1 Schematic diagram of the whole control system
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Fig.2 Status trajectories with constant force
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variable-structure control
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Fig. 9 Curves of simulation results

variable-structure control
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Fig. 10 Implementation of variable structure control
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