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Investigation on the Change of Ammonia Dissociation
for Satellite Thruster According to the Catalyst Loss

Chang Hwan Hwang* - Sung Nam Lee** - Seung Wook Baek***'
Su Kyum Kim**** - Myoung Jong Yu****

ABSTRACT

During the development of the iridium catalyst for domestic production, the catalyst failure,
loss, sintering phenomena are observed by high pressure and temperature. By these abnormal
failure of catalyst bed, the performance of thruster is degraded. To figure out the detail
phenomena on the damaged catalyst bed, a numerical analysis code is developed by assuming
the catalyst bed as an one dimensional porous media. The numerical analysis code is validated
with experiment data. Thereby, resulting physical phenomena are examined by considering the
variation of catalyst bed characteristics incurred by catalyst granule failure. Through these
numerical analyses we figure out the effect of the catalyst loss on the decomposition of

hydrazine and ammonia.
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Table 1. Assumed catalyst pellet failure situation for simulation

Case Upper region Lower region Catalyst mass
Pellet diameter (mm) | Porosity | Pellet diameter (mm) | Porosity loss rate
1 1.0 0.4 1.0 04 0 %
2-1 1.0 0.486 1.0 04 5%
2-2 1.0 0.658 1.0 04 15 %
3-1 1.0 0.658 1.0 0.354 10 %
3-2 1.0 0.844 1.0 0.3 15 %
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Fig. 1 Comparison of temperature and N2H4
reaction rate along the axis
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Fig. 2. Comparison of NH3 mass fraction
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Fig. 3 Comparison of NH3 reaction rate and NH3
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dissociation f along the axis
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Fig. 4 Comparison of temperature and N2H4 reaction
rate along the axis
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Fig. 5 Comparison of NH3 mass fraction
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Fig. 6 Comparison of NH3 reaction rate and NH3
dissociation f along the axis
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