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Dynamic supply characteristics of N, O self-pressurization tank
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Engine Laboratory, Xi’an 710100, China;

2. Xi’an Aerospace Propulsion Institute,Xi’an 710100, China)

Abstract; A mathematical model of N, O self-pressurization tank was built to study the dynamic sup-
ply process, and the calculated tank pressure was in good agreement with the experimental results. For
the dynamic operating characteristics of self-pressurization tank supplying the liquid medium, the simula-
tion was carried out. The results show that the supply of the liquid propellant is more favorable than that
of the gaseous propellant for maintaining the tank pressure and flow rate steadily under the same mass flow
rate. Due to the influence of the evaporation endothermic reaction, the tank pressure usually decreases
during the supply process. Heating the tank is beneficial to slow down the rate of pressure drop, but there
are problems such as the delayed pressure response and the decreased heat exchange area. In addition, it
is difficult to obtain a steady dynamic supply pressure.
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Fig.1 Schematic of N,O self-pressurization tank model
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Fig. 4 Influence of propellant phase state on pressure and

supply flow rate of tank
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Fig. 6 Influence of heating on stability of tank pressure
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Fig.7 Variation of heat exchange quantity and

temperature at different positions of tank
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