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Design and Characteristics Study of Orifice-based Automatic Charging and
Discharging System for Gas Cylinder
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Abstract: To meet the unmanned operational requirements before rocket launch and improve the working efficiency of gas
supply system, the automatic gas charging/discharging technology for gas cylinders has become a key focus in the renovation of rocket
gas supply system at acrospace launch sites. For the gas charging/discharging processes of launch vehicle cylinders, a novel automated
gas control system based on an orifice plate design has been developed. This study employed AMESim software to model and
investigate the automatic charging/discharging processes of cylinders. The results demonstrate that by strategically selecting different
orifice plate and configuring manual charging valves with gas circuits, the proposed scheme satisfies the technical requirements for

charging/discharging of gas cylinders. Furthermore, it achieves both automatic and manual gas charging functions for different gas

during testing and pre-launch phases.
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Fig.1 Typical pneumatic schematic diagram of gas cylinder charging and discharging pneumatic circuit
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Fig.2 Principle of orifice plate-based automatic gas cylinder charging and discharging pneumatic circuit
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Fig.3 Control principle of orifice plate-based automatic gas

cylinder charging system
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Fig4 AMESim model of automatic gas cylinder inflation and deflation based on orifice plate
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Fig.11  Optimized pneumatic circuit principle for automatic inflation

and deflation of gas cylinder
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