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Numerical study on pressurization

process of liquid oxygen tank

CHEN Chun-fu, LI Mao, WANG Shu-guang
(Beijing Institute of Aerospace Testing Technology, Beijing 100074, China)

Abstract: Pressurization process of the liquid oxygen tank was studied with a numerical simula-
tion method. Volume of fluid (VOF) model was used for flow field inside the tank. The standard k-¢
turbulence model was selected to analyze the turbulence effect, and a user-defined function (UDF) for
phase transition was used to solve the heat and mass transfer between the liquid and the ullage gas.
The effects of the factors including the tank pressure, mass flow rate of liquid oxygen, ullage gas tem-
perature and liquid oxygen temperature on the temperature distribution of flow field inside the tank
were obtained. The calculated results show that the liquid surface has no disturbance and the distribu-
tion of the ullage gas temperature is stratified in the steady pressurization process; the main influence
of the factors on the temperature distribution is the variation of temperature gradient; and the tempera-
ture gradient near the liquid surface and the injector is almost the same in different working condition.
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Fig. 1  Structural model of tank
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Tab. 1 Main parameters for research
p/MPa mi( kg-s™) T¢K T/K
0.62,042,082 95,8575 260,280,300 80,90
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