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Numerical analysis of pre cooling and priming
transients in cryogenic propellant feed systems
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Abstract:

A mathematical model for the simulation of transient behavior in cryogenic rocket engine feed systems was devel

oped. The flow of cryogenic propellants in pipelines was described as quasi one-dimensional flow including all regimes from sulr critical

to super-critical state, and the twophase flow was treated homogeneously as a pseudo-fluid with average properties. Heat transfer

mechanism between the {luid and the pipe wall was taken into account in detail. Method of characteristics solutions was used to solve

the conservation equations. Numerical results showed that the model developed can approximately describe most important features con-

cemned in the feed systems.
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Fig. 1 Sound velocity of saturate two

phase hydrogen ( EVUT model)
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Fig. 2 Sound velocity of saturate two
phase oxygen ( EVUT model)
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Fig. 4 Heat flux with different pressure
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Fig. 6 Pressure oscillation at branch 2
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Fig.8 Wall tempreture at branch 1
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Fig.7 Flow velocity oscillation at branch 3
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Fig. 9 Pressure at branch 2
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