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Table 1 Experimental parameters
group No. u/v t/s k,/V-s™
1" 4.24 34.20
2" 2.93 49.49
I 3* 145.0 1.77 81.92
4* 1.68 86.31
5* 0.70 207.14
6" 132.0 188.57
7* 145.0 207.14
i 0.70
8" 162.0 231.43
9* 172.5 246.37

Note: U is the maximum load voltage. t is the voltage loading time. k, is the

voltage loading rate.
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Fig.2 Curves of voltage loading rate
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when the load voltage is 145.0 V
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Fig. 7 Relationship between droplet ignition delay period

and voltage loading time
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Droplet Electric Ignition Characteristics of New HAN-based Liquid Propellant EMP-01

LIU Chong', YAO Tian-liang’, XUE Xiao-chun', YU Yong-gang', ZHANG Xin-wei'
(1. School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. Shanghai Institute of Space
Propulsion, Shanghai 201112, China)

Abstract: In order to explore the droplet ignition characteristics of a new type of hydroxylamine nitrate (HAN)-based liquid pro-
pellant EMP-01, a droplet electric ignition experimental platform was built by placing the droplet in a hemispherical groove and
inserting the electrode. The electrical ignition characteristics of EMP-01 droplets under the conditions of droplet diameter of 6.5
mm, electrode spacing of 0.5 mm and voltage loading rate of 86.31 V-:s™' were studied, and the ignition delay time under this
condition was determined. At the same time, the variation law of droplet ignition delay time and combustion process was also
studied within 34.20-246.37 V-s™' under the condition of constant droplet diameter and electrode spacing. The results show that
the droplet separation of EMP-01 undergoes three stages: heating, thermal decomposition and combustion, and there is a period-
ic expansion and contraction process in the thermal decomposition stage. When the voltage loading rate is 34.20 V-s™', the
EMP-01 droplet cannot be successfully ignited; When the voltage loading rate is 49.49-246.37 V+s™', the ignition delay time de-
creases gradually with the increase of voltage loading rate, but with the increase of voltage loading rate, the decrease rate of igni-
tion delay time gradually slows down.
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