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Investigation on Behavior of HAN-based Propellant Droplet

at High Temperature
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ABSTRACT

The droplet behavior of 839 wt.%6 HAN water solution was investigated experimentally

with various ambient temperature and nitrogen environment. At the initial stage of
evaporation under thermal decomposition temperature of HAN, gradual decreasing of
droplet diameter was observed. After that, the droplet started to expand due to the
internal pressure build up by water nucleation inside the droplet. The micro explosion
was observed at higher temperature than the decomposition temperature of HAN and the
remaining droplet showed similar behavior of single composition droplet. The decreasing
rate was augmented as the ambient temperature increasing.
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Fig. 1 Normalized temporal variation of the

squared diameter of HAN droplet at 100C
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Fig. 2 Normalized temporal variation of the

squared diameter of HAN droplet at 150C
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Fig. 3 Sequential droplet pictures at 150C
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Fig. 4 Normalized temporal variation of the

squared diameter of HAN droplet at 200~350TC
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Fig. 5 Linear variation part after micro explosion
of HAN droplet at 200~350C
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Fig. 6 Sequential droplet pictures at 300C
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Fig. 7 Normalized temporal variation of the
squared diameter of HAN droplet at 400 ~600TC
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Fig. 8 Linear variation part after micro explosion
of HAN droplet at 400~600C
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