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A new injection method for liquid propellant

SUN Yingxia, WANG Hao, CHEN Jian, ZHAO Zheng
(Shanghai Institute of Space Propulsion, Shanghai 201112, China)

Abstract : Helium is commonly used as the pressurized gas in the injection of the bi-propellant pro-
pulsion system. Helium gas can be dissolved in liquid propellant, especially in oxidizer. Helium dissolves
in high-pressure period and separates out in low-pressure period in the process of propellant injec-
tion. That results in impact on the injection and work of spacecraft. Based on the research of helium exha-
lation in the process of NON-1 propellant injection, a new injection method based on pneumatic dia-
phragm pump was proposed and verified. 1 t propellant was injected in 4 h without helium entrapment. A
new approach was provided for propellant and modeling liquid, and it is proved that the method can be
used to avoid Helium being dissolved in liquid propellant, especially for large amount and long time pro-
pellant injection.
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Fig.1 Two-film theory
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Tab.2 Solubility of He in MON-1

W/ C 71/ MPa PR/ (mL - mL™")
7.78 1.60 0. 405
7.78 1. 60 0. 385
7.78 1.60 0.371
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16. 67 1.55 0. 365
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21.00 0. 80 0.163
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Fig.2 Schematic of injection experiment apparatus
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Fig. 4 The schematic of 680L propellant tank injection

test apparatus
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