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Numerical Investigation of Thermal Stratification in Liquid Oxygen Tank
for New-Style Launch Vehicle During Ground Precooling

CHENG Xianghua', LI Yanzhong', CHEN Erfeng', ZHANG Huazhao®
(1. School of Energy and Power Engineering, Xi'an Jiaotong University, Xi'an 710049, China;

2. Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)

Abstract; Aiming at the thermal stratification in liquid oxygen tank of new-style launch vehicle, a
numerical investigation was performed for physical field of tank based on computational fluid dy-
namics (CFD) technique to depict the temperature distributions and velocity fields, and then to
analyze the development of thermal stratification. The results show that the convection heat
transfer plays an important role in the bulk above the return flow section, and heat conduction
arises only in the bottom region. The axial thermal stratification is produced in the main range of
tank and the radial stratification appears at the bottom, and the lowest temperature region moves
towards the right of bottom header. The anticlockwise velocity vortex is formed in gas region
while a clockwise vortex is presented in the area of liquid phase, whereas the velocity vortex in
the bottom changes from clockwise to anticlockwise due to the transformation of flow field.
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