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Study on the Liquid Retention Stability During On-Orbit
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Abstract: To clarify the working characteristics and propellant management capabilities of screen
channel tanks during actual flight, a three-dimensional simulation model of a specific screen
channel tank is established based on the volume of fluid model and the continuous surface tension
model. The reorientation process of the tank is simulated under different filling rates and
disturbance conditions. The distribution patterns of gas-liquid phases and the changes in the
center of mass of the propellant during the reorientation process is examined, comparing the flow
management capabilities of the screen channel tank with those of a vane-type tank. The results
indicate that, in the face of varying filling rates and disturbance conditions, the screen channel

tank exhibits greater liquid retention stability than the vane-type tank, particularly under a low
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filling rate of 5%, where localized flow failure is less likely to occur.

Under low filling

conditions, the gas-liquid phase distribution during the reorientation process is primarily

constrained by the surface tension of the screen channel structure. As the filling rate increases,

the impact of external disturbances on the gas-liquid phase distribution during the reorientation

process gradually intensifies, leading to an increase in the amplitude of center of mass oscillations. For

initial conditions where the liquid phase is at the bottom, the screen channel tank responds most

sensitively to reverse acceleration disturbances, while overcoming the effects of lateral acceleration

disturbances is more challenging. This research provides a reference for the engineering application

and design optimization of screen channel tanks in future aerospace missions.

Keywords: propellant management device; screen channel tank; disturbance condition; reorientation;

liquid retention stability
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Fig. 7 Comparison contours images of the screen channel

tank and the vane-type tank after reorientation and

stabilization under 5% filling ratio
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Fig. 8 Comparison contours images of the screen channel tank

and the vane-type tank after reorientation and stabilization

under 25% filling ratio
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