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ABSTRACT

One of the way to derive design parameters of the fuel feeding system in satellite
propulsion system is to analyze unsteady flow of liquid propellant (hydrazine). Dur-
ing steady thruster firing the flow rate is constant: if a thruster valve is abruptly
shut down among a set of thrusters, pressure spikes much higher than the initial
tank pressure occur. This renders the fuel flow unsteady, and the fluid pressure and
flow rate to oscillate. If the pressure spikes are high enough, there are possibilities
that propellant explosively decomposes, thruster valves are damaged, and adiabatic
detonation of the hydrazine propellant is potentially incurred. Reflected shockwaves
could also affect the calibration and operation of the pressure transducers. These
necessitate the analysis of unsteady flow in the propulsion system design, and pres-
sure behavior inside the propellant line obtained through some governing parameter

variation is presented in this work.
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Components Pressure Drop (m) Flow Rate (m®/s)
Filter 3.52 6.81 x 10~
Orifice 5.632 7.59 x 107°
Latching Isolation Valve 7.04 3.19 x 1072

Thruster Valve 14.08 1.94 x 1076
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