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Abstract: In order to realize deep space exploration and large space station construction, the on-or-
bit refueling technology should be researched. This paper conducted literature review and compar-
ative analysis to focus on several thermodynamic and hydrodynamic problems presented in on-orbit
refueling. Firstly, the passive thermal protection methods for hydrogen-oxygen tanks boil-off con-
trol are introduced, and the purpose is to realize long-term storage on-orbit. Secondly, nine
normal on-orbit measurement methods for storable propellants are compared, and the
measurement methods suitable for residual mass in hydrogen-oxygen tanks are obtained. Finally,
according to gas-liquid separation problems of cryogenic propellants on-orbit, the application of
forward thrust method and surface tension tanks used to gas-liquid separation in hydrogen-oxygen
tanks are analyzed. This paper investigates and demonstrates key problems on on-orbit refueling in
and this hydrogen-oxygen propellants and this can be used to provide technical guides for long-time
used and refueled hydrogen-oxygen propellants in space environment.
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Fig. 3 Thermal insulation design of connection structure
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Fig. 4 Concept of CMG volume measurement
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Fig. 5 Heat transfer model under on-orbit condition
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Fig. 6 Schematic diagram of gas injection system
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Fig. 8 Diagram of ultrasonic level sensor
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Fig. 10 Diagram of displacement sensor measurement
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Fig. 12 Diagram of thrust curve under forward thrust method
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Fig. 18 Schematic of screen channel surface tension tank
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