22 2 Vol.22 No.2
2007 2 Journal of Aerospace Power Feb. 2007

: 1000-8055(2007) 02-0323-04

1 1 2 2

(1. , 100083 ;2. , 100080)

: V474 DA

Numerical simulation of thepriming process of
satellite propul sion system
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(1:-School of A stronautics,
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Abstract : An analytical model s developed us ng the water hammer and one-dimensional
fluid transent theory. Basedon the finite difference method of characteristics, the hydroki-
netics model s.and madel for the head of fluid are established. The average friction model and
the f requency-dependent dynamic friction model are adopted to smulate the frictional red st-
ance in the transent fluid equations. During the smulation of the priming process, the varia-
tion of sonic speed affected by the gas dissolved in the liquid istaken into account. The comr
parison with the experimental results shows: numerical models give reasonable descriptions
for water hammer and flow oscillation, and could provide guidance for transent analyss of
priming process in pipelines of other propulson system.

Key words: aerospace propulson system; numerical smulation; water hammer ; char-
acteristic method; average friction; frequency-dependent dynamic friction
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Fig.2 Sketch of satellite propulson system
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