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Abstract

Usual LEO satellite for earth cobservation use a blowdown hydrazine monopropellant propulsion system for attitude hold and
orbit maintenance. For precision control, thruster valve has very short closing time, but this can cause water hammering and
pressure surge. Since water hammering and pressure surge can cause damage of propulsion system and ununiform thrust,
Thruster valve closing is one of the special concemn during satellite propulsion system design. In this paper, an analysis for
propellant feed system is conducted using the method of characteristics. The results represent water hammer effect is negligible
even at the worst case and pressure surge can be decreased effectively with a trim orifice.
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Fig. 1 Schematics of a LEO satellite propulsion
subsystem
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Fig. 2 Transient pressure at thruster valve inlet {1 msec
valve closing)
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