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NUMERICAL SIMULATION ON LOW-GRAVITY REORIENTATION
INALIQUID-HYDROGEN TANK

ZHOU Binghong” Hu Wei~ Cai Shijie” Yu Qiang” Liu Qiusheng”
" (Center for space science and applied research, Chinese Academy of Sciences, Beijing 100190)
™ (Beijing Institute of ~Space System Engineering, Beijing 100076)
*** (Institute of Mechanics, Key Laboratory of Microgravity, Chinese Academy of Sciences, Beijing 100190)

Abstract  Propellant reorientation processes in liquid-hydrogen storage tank of launch vehicle under
microgravity have been studied by 3D numerical simulation with VOF(Molume of Fluid)method. First, for tank
without baffle, six characterized time of liquid impact at tank bottom, geyser initiation, geyser impact on
liquid-vapor interface, geyser impact tank top, clear of liquid at top and finish of reorientation have been
captured by numerical simulation. Our results agree well with the experiments. Further consideration of annular
baffles, the dependence of reorientation time on Bond number (Bo) has been investigated. We found that under
the prerequisite of a reliable reorientation, propellant consumption for reorientation could be saved by using a
small Bo.

Key words Microgravity, Launch Vehicle, Liquid-Hydrogen Storage Tank, Reorientation, VOF



