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A study of propellant flow in the vane-type surface

tension tank based on interior corner flow

LI Jinghao'*, CHEN Xiaogian' , HUANG Yiyong'
(1. College of Aerospace and Materials Engineering,National University of Defense Technology ,Changsha 410073, China;
2. Subunit 91, Unit 91550 of People’s Liberation Army, Dalian 116000, China)

Abstract; The flow and distribution of propellant in the vane-type surface tension tank in microgravity condition was studied. The rewetting

process of propellant in tank was calculated by numerical simulation using VOF method, and the liquid management capability of the tank and PMD

was tested. The interior corner flow of propellant along the PMD was investigated by analytical solutions, and the length of the meniscus in the tank

was calculated, and the results were compared with the numerical simulation results. Inevitably, errors were noticed between numerical simulation

and analytical solution due to the complication of the model of spherical tank with PMD, but they were in accordance with the tendency of the flow.

The present research can provide useful reference for the study of interior corner flow.
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Fig.1 Sectional view of the meniscus at interior corner flow
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Fig.3 The propellant filling in the tank
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Fig.4 The rewetting process of propellant in the tank
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Fig.5 Corner tip location L vs. ¢ during rewetting
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Fig.6 Corner tip location L va. 2 during rewetting
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