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Abstract

One of the way to derive design parameters of the fuel feeding system in satellite is to analyze

unsteady flow of liquid propellant (hydrazine) in

the propulsion system. During steady thruster firing

the flow rate is constant: if a thruster valve is abruptly shut down among a sets 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 possibilitics
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
results obtained through some governing parameter
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in the propulsion system design, and the calculation
variation are presented in this work.
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Table 1 Pressure drop as a function of flow rate.

Components Pressure Drop (i) Flow Rate (m3/s)
Filter 3.52 6.81x10°
Orifice 5.632 7.59x10°
Latching Isolation Valve 7.04 3.19x107
Thruster Valve 14.08 1.94x10°

Table 2 Variables and parameter variations employed for analysis.

( Variables

i Range

Line Diameter
Line Thickness
Line Roughness
Line Material

1/8, 1/4, 3/8 (inch)
0.006, 0.016, 0.028 (inch)
3, 5, 7 (x10° m)

Steel, AL, Titanium

Valve Closing Time 1, 3, 6 (msec)

Orifice Location 23.1, 38.5, 53.8 (% from tank outlet)
Thruster Valve Operation Number 1to4

Thruster on/off Time 10, 15, 20 (msec)

Tank Initial Pressure 250, 350 (psi)
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Fig. 2 Transient pressure oscillation with time
history.
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Fig. 3 Pressure distribution at thruster valve
inlet and at orifice.
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