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Control strategy and implement method of multi-stage pressure

regulation for gas supply of gas generator

CHU Weihua, XIE Mingwei

(Facility Design and Instrument Institute, China Aerodynamics Research

and Development Center,Mianyang 621000, Sichuan China)

Abstract; The coupling, pressure fluctuation and difficulty in fast convergence of pipeline pressure
during the process of pressure regulation with two-stage pressure regulating valve for high-pressure gas
supply lead to high combustion pulsation pressure, ignition delay and deflagration of the gas generator. A
closed-loop pressure control strategy using the series circuit of position and pressure for two-stage pressure
regulating valve is proposed. And through the analysis, the debugging method about the closed-loop tar-
get tracking curve of the first-stage pressure regulating valve and the optimal adjusting position of the sec-
ond-stage pressure regulating valve is given. The control strategy and implementation method have been
applied in the large-flow supply pressure regulating system of a gas generator, and the pressure regulation
accuracy is better than 1% . The results show that the control strategy of first-stage position closed-loop
and second-stage pressure closed-loop can well solve the pressure coupling problem in the adjustment
process of the series pressure regulator, and the obtained method of debugging and optimal adjusting posi-
tion is simple and effective.

Keywords : gas generator ; annular gap pressure-regulating valve ; control strategy ; multi-stage pressure
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Fig.1 Structure diagram of gas generator
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Fig.2 Diagram of pressure closed-loop control

system after pressure regulating valve
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Fig.3 Closed-loop control schematic diagram of position and

pressure series of two-stage pressure regulating valve
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Fig. 4 Pressure regulating gulating characteristic

curve of typical pressure regulating valve
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Fig.5 Pressure ratio curve of second-stage pressure

regulating valve
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Fig. 6 Relationship curve between position of first-stage

pressure regulating valve and gas source pressure
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Fig.7 Pressure curve after first-stage pressure

regulating valve
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Fig. 8 Result curve of two-stage automatic

pressure regulating control
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