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Effect of the return flow locations on the thermal
stratification in liquid oxygen tank of rocket

CHENG Xiang hua', LI Yamrzhong', CHEN Erfeng', ZHANG Hua zhao’

(1. School.of Energy_and PowerEngineering,
X an Jiaotong Umniversity, Xi™an.710049, China;
2. Beijing-Institute of Astronautical Systems-Engineering, Beijing 100076, China)

Abstract: \The engine of cryogenic liquid roeket is required for fully precooling by natu-
ral circulation before launching, ‘and the-return flow location of the circulation loop plays an
important part in field distributionof tank. Inthe present investigation, the physical field of
tank with different return flow locations was simulated numerically based on computational
fluid dynamics (CED) technique, the distributions of temperature and velocity fields were
depicted, the effect of the return flow location on thermal stratification was analyzed. Tt is
found that the return location at 2 meter above the bottom header is optimal, where the vol
ume and depth of subcooled liquid oxygen in tank have the most values, thus providing an

important theoretical support to the design of rocket propulsion system.
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