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ABSTRACT

Hydrazine, which is used as a representative monopropellant, is an extremely poisonous
substance and has a disadvantage that it is harmful to the human body and is very difficult to
handle. In recent years, research on the development of non-toxic and environmentally friendly
propellants has attracted much attention. Ammonium dinitramide(ADN) based propellant
developed by Swedish Space Corporation has superior performance to hydrazine and has been
commercialized through performance verification in space environment. On the other hand, the
exhaust gas from a thruster nozzle collides with a satellite while it is spreading in the vacuum
space, thermal load and surface contamination may occur and may reduce the performance and
lifetime of the satellite. However, a study on the effect of the exhaust gas of the green
propellant thruster on the satellite has not been conducted in earnest yet. Therefore, the
exhaust gas behavior in space was analyzed in this study for the ADN based green
monopropellant using Navier-Stokes equations and the DSMC method. As a result, it can be
expected to be used as design validation data in the development of satellite when using the
ADN based green monopropellant.
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Fig. 1. Thruster plume regimes in vacuum [7]
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Fig. 8. Number density for H, of FLP-106 (left) and Hydrazine (right)
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2 AolHe AN Hte w 1@ FAE
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ol disl FATE T3S 8Vt °‘v}1 Sl
o} o]E 93 A 237A ADN AL =A< uj
717v 27 3 A A m A= FE g
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|
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o
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(¥4 5: NRF-2017R1D1A1B03032602)
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