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Flow Computation of a Satellite Thruster

Soon Duk Kwon, Sungcho Kim, Jeong Soo Kim, Jongwook Choi and Jeong Park

Abstract

In order to design a micro-thruster which controls the attitude of a space vehicle for a very long
lifetime, the flow field should be analyzed considering the nozzle geometry and the difference between
stagnation and environmental pressures and so on. This paper describes the axisymmetric non-reacted
computational results which were carried out to understand the basic flow phenomena according to the
high nozzle pressure ratio. The area ratio is about 56 and the diameter of a nozzle exit is about 0.46
inch. The Mach cell and waves are predicted well.
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Fig. 1 Static pressure distribution on the wall

of the 2D nozzle (line : computation,
symbol : experiment{4])
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Fig. 2 Relationship between the static pressure
distribution and the geometric gradient of
the wall geometry in the 2D nozzle
(NPR=8.945)
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Fig. 3 grid system around the satellite thruster
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Fig. 4 Static pressure distribution on the wall of
the satellite thruster
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Fig. 5 Mach number distributions along the
nozzle centerline at various pressure
ratios
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