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Abstract

With the urgent demand for Mega-Constellation launch and Construction, safe and reliable multi-
satellite, multi-batch satellite-launch vehicle separation technology is necessary. The implementation of
ignition de-orbit and passivation after separation effectively ensures satellite safety. Under prolonged
microgravity conditions of the separation process, the propellant sloshing intensifies and the gas-liquid
mixing leads to a rapid drop in tank pressure, which threatens tank structural integrity and engine
reignition reliability. The spin separation is adopted to separate multiple satellites in this work. The
computational fluid dynamics (CFD) simulation methods were employed to investigate the coupled slosh
and heat transfer behavior in the separation and passivation process based on the rocket flight conditions.
The research results reveal that coasting time, settling engine operation strategy and attitude adjustment
have significant effects on propellant sloshing and tank pressure during the separation. This study has
been applied on ZhuQue-3 (ZQ-3), as China’s first reusable LOX/LCH4 launch vehicle, and provides
critical technical support for the propellant management design in the satellite-launch vehicle separation
phase of LOX/LCH4 rocket.
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