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Research on fluid transmission law and simulation of

refillable start-basket with core structure exhaust pipe
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(XP’an Aerospace Propulsion Institute , Xi’an 710100, China)

Abstract: Keeping the capillary components at the top of the exhaust pipe moistened and propellant
self-retaining under microgravity or low interference acceleration is one of the key issues in the develop-
ment of refillable start-basket. Based on the theory of microgravity fluid mechanics and interior corner
flow, combined with the working process of the start-basket, the wetting problem of the capillary compo-
nents at the top of the exhaust pipe was analyzed, and the core structure was designed as a solution to this
problem. The simulation calculation was carried out by FLOW-3D software, which verified that the de-
signed core can realize the medium guiding suction well, and has engineering application value. Further
simulation analyzed the effect of the number of deflector on the diversion effect and the diversion effect of
the cross plate.

Keywords : refillable start-basket; self-maintenance of propellant; microgravity fluid mechanics; in-

terior corner flow
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Fig. 1 Non-refillable and refillable start-baskets
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Fig. 2 Schematic diagram of capillary element
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Fig.3 Structure of refillable start-basket
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Fig. 4 Refilling process of refillable start-basket
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Fig.5 Liquid state at the end of the start-basket
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Fig. 6 Propellant leaks under lateral acceleration
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Fig.7 Schematic diagram of liquid-solid-gas interface
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Fig.8 Change of gas-liquid interface
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Fig. 9 Interior corner flow
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Fig. 10 Fluid cross-section diagram
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