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Experimental Study on the Unsteady Flow Characteristics
of Propellant in the Satellite

Jin-Chul Choi* - Hyo-Chul Yun* - Shin-Jae Kang**

ABSTRACT

A Thruster valve operates to supply fuel into thruster chamber. Very quick on-off
operation of thruster valve results in unsteady flow of fuel in the propellant supplying
system. Then fuel kinetic force, elastic material of propellant line, compressibility of fuel
cause the flow field to pulsate. The pressure oscillation arising from resonance would
damage the weak part of the thruster valve and other propellant supplying equipment.
Pressure drop and fuel flowrate through propellant suppling system were measured, and
pressure oscillation were triggered at the thruster valve inlet.
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Table 1. Outlet Pressure Drop with Variation of Flowrate at Constantelntet Pressure

Flowrate of Pressure drop(Ap), psi
(l(t)JL/thrL?rtw) Pi=50psig Pi=100psig Pi=150psig Pi=200psig Pi=250psig Pi=300psig Pi=350psig
0.2 0.21132 0.21413 0.21790 0.21866 0.20071 0.20990 0.21210
0.3 0.47548 0.48179 0.49028 0.49198 0.45160 0.47227 0.47723
04 0.84529 0.85651 0.87160 0.87463 0.80285 0.83959 0.84841
0.5 1.3208 1.3383 1.3619 1.3666 1.2545 1.3119 1.3256
0.6 1.9019 1.9272 1.9611 1.9679 1.8064 1.8891 1.9089
0.7 2.5887 2.6231 2.6693 2.6785 2.4587 25712 2.5983
0.8 3.3812 3.4261 3.4864 3.4985 32114 3.3584 3.3936
0.9 4.2793 4.3361 44125 44278 4.0644 4.2504 4.2951
1.0 5.2831 5.3532 5.4475 5.4664 5.0178 5.2474 5.3026
1.1 6.3925 6.4774 6.5915 6.6144 6.0715 6.3494 6.4161
12 7.6076 7.7086 7.8444 7.8716 7.2256 7.5563 7.6357
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