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One- dimensional finite element solutions
for liquid transients in propellant feedlines

CHENG Mousen, LIU Kun, ZHANG Yulin

(Inst. of Aerospace and Material Engineering, National Univ. of Defence Technology, Changsha 410073, China)

Abstract:

one dimensional finite element solution for licquid transients in propellant feedlines composed of vessels and ducts
A | 1 finite el t solution for liquid t t propellant feed] posed of 1 1 duct

was derived. The solution was based on the difference scheme of characteristics and combined with the merits of finite element

method. The calculated results for the approximation of valve closure problems show good agreement with that obtained by method of

characteristics. The pulse mode of a model thruster was simulated with this solution, and the results were reasonable.
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Fig. 1 Characteristics in a fixed grid
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Fig.2 Discretization scheme of pipeline
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Fig. 3 Pressure at valve after
instantaneous valve closure
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Fig. 4 Pressure at valvel after valve

closure by power curve
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Fig.5 Modular diagram of a model thruster (oxidizer feedlines omitted)
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Fig. 6 Combustion chamber pressure Fig.7 Pressure at cylinder vessel before stop valve
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