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Thermal Analysis of Prelaunch Transients in Cryogenic
Oxidizer Tank of Liquid Propulsion Rocket

Kyoung Hoon Kim* - Hyung-Jong Ko* - Kyoungjin Kim* - Kie-Joo Cho** - Seung-Hyub Oh**

ABSTRACT

The prelaunch thermal transients in the cryogenic oxidizer tank of liquid propulsion rocket subjected
to uniform heat flux from outside are numerically analyzed through thermodynamic equations and
heat and mass transfer relations. The prelaunch stage is assumed to be composed of five idealized
sub-stages including pressurization process by helium gas injection. The Peng-Robinson equation of
state is utilized in the lumped analysis of ullage gas. The liquid region is divided into a number of
horizontal layers of uniform properties to account for the thermal stratification. The computational
result for the typical case shows that the temperature rise of liquid oxidizer is less than 1K and the

adsorbed helium into the liquid is approximately 10g.
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Table 1. System parameters for the analysis

symbol description value
D tank diameter 29 m
v tank volume 95 m’
F, initial tank pressure 1.05 bar
Py pressurization level 3.16 bar
T ambient temperature 298 K

V!V, initial gas volume ratio 7%
gy heat flux from ambient | 600 W/m’
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