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Numerical Simulation on the Starting Process
of Satellite Propulsion System
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Abstract: The analytical model was developed using the water hammer and one-dimensional
fluid transient theory. The combustion time delay was considered. All system parameter changes
during the propulsion system engine starting process were considered. The characteristic method
and the classical Runge-Kutta method were adopted for simulation. The simulation results are
consistent with experiments. The results show that these models give reasonable descriptions for
water hammer and flow oscillation during engine starting process. The simulation methods meet
the accuracy requirements and could provide guidance for designs and experiments of propulsion

system.
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Fig.1 The sketch of satellite propulsion system
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Fig. 2 The inlet pressure of oxidant injector
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Fig. 3 The inlet pressure of fuel injector
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Fig. 4 The chamber pressure of rocket
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Fig.5 The flux of propulsion
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