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Abstract: In order to improve the launch capability of the rocket to launch circular orbit satellites
through trajectory optimization design, and improve the adaptability of the rocket to different
launch tasks, the upper stage rocket needs to have the ability of a long-duration coasting in orbit.
For hydrogen/oxygen upper stage rocket, an important issue that needs to be addressed to extend
the coasting time is the prediction and control of hydrogen tank pressure and propellant tempera-
ture. In consideration of the characteristic of the force-thermal coupling movement in cryogenic
propellant tank under microgravity, the design flow and calculation method of tank pressure
control during coasting flight are given. Then, key design parameters such as evaporation of liquid
hydrogen and demand of pressurization bottles in the whole coasting phase are obtained, which can
provide reference for engineering development.
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Fig. 1 Propellant consumption of settling engine with

different coasting times
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Fig. 2 Design process of propulsion system for

hydrogen/oxygen upper stage during coasting flight
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