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Distributed parameter numerical simulation for the transients
of cryogenic propellant tank pressurization system
( II) Numerieal model and simulation results
of pressurization system

CHEN Yang', ZHA NG Zher peng';  YANG Sr feng’,
QU Qian*’, CHEN-Feng’, ZHU Zrhuan®
(1. Schoolof Astronautics, Beijing U niversity of A eronautics and Astronautics,
Beijing 100083, China;
2. Beijing Institute of A erospace T esting Technology, Beijing 100074, China)

Abstract: _Based on the distributed parameter numerical model of cryogenic propellant
tank, pressurization of a LLO2 tank pressurization system during engine firing was simulated
by employing the liquid rocket engine testbed modularization modeling and simulation soft-
ware— gas system( LRETBMMSS GS). The simulation results agree well with test data and
ex periential correlation prediction, which shows that the distributed parameter tank model is
more accurate and comprehensive than lumped parameter model in describing flow and ther-
mal stratification phenomena in cryogenic tank. Accordingly, the numerical system of finite
volume model and corresponding simulation software have a wide applicability and good sim-
ulation precision, which are valuable and can be developed further in pipe system simulation

field.
Key words: aerospace propulsion system; liquid propellant rocket engine; cryogenic
tank pressurization system; modularization modeling; system dynamic

simulation
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Numerical simulation model of LO, tank pressurization system
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Table 1 Initialization and PID control parameters of LO, tank pressurization system
pi/MPa p2/ MPa p3/M Pa po MPa Ty K P/ (kg/m?) T./ K
1 14 1.705 0.467 2. 049 200 1 146.2 90
2 14 2.032 0.464 2.421 200 1 146.2 90
K, K; K. T/s p (0) /M Pa h(0)/ mm V(0)/m?
1 1.0 0.01 0 0.1 0.020 0.00 1.2
2 2 0. 05 0 0.1 0.035 3.00 0.6
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