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Design and Performance Evaluation of Ionic Liquid
Propellant Thruster

Shinjae Kang* - Jeongsub Lee* - Sejin Kwon*'

ABSTRACT

Hydrazine which has been used as monopropellant shows high performance, but because of its
high toxicity research for new green propellant that could replace hydrazine is going on. Ionic
liquid propellant that is one of the green propellant has lower toxicity, higher specific impulse,
and higher density than hydrazine. To design the thruster which use Hydroxylamine Nitrate
(HAN) ,one of ionic liquid propellant, as a propellant, a quantity of catalyst for full
decomposition of a propellant is needed. In this study, reference point for HAN thruster design
could be suggested through a design of a small scale thruster which used HAN propellant, and

propellant decomposition capability evaluation with characteristic velocity efficiency.
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Table 1. Design parameter of 1 N thruster

barZ AAQ3Aa, FFAFL e 4HA 1 Design parameter Value
barZ ‘37839 th. NASA Chemical Equilibrium Mass flow rate 1.11 g/s
Analysis (CEA)Z Al4Hst HAN 80 wt.% F314) Chamber pressure 10 bar

o] H|FHE PNxolnz HAF/FHFL 111 g/s Injector 290 pm orifice
2 AAsg. 2449 F3A4 AFHFS FTH Catalyst bed 10 (d), 18 () mm
sh7] #8289 ds B JdAHE AAgshlaL Characteristic length 213 m

15 bar 4EA3}E RS Al 28HL F Nozzle 15° cone

78+ 290 pme]t}. Nozzle throat

0.994 mm

diameter

AHE@ Eule HAN vl 23 g%o] 2%

o] #= H WFS FAEAE 33 Barium hexaalumin

oA #EA1E 7] JEH o5 a18s =1 =
2 10 mm, Z°]= 18 mm= AH, ol Zu) ateZ A XA Z T Pt/BHA 18.7 wt.%ZS A&3}
wrg7le] 5420l 213 molth. S4ole o  RHB F7H 71 16-20 mesh sizeeld.
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Fig. 2 Variations of pressure and mass flow rate
of 1 N thruster
A4 fFe 2@¥s FHolE AgtE
zA3te] FaQE, o) W] FHL wg]
ol 1/8 inch 2719 #H& o 54 Atk
AA FAA FEFe AAFZFD 111 g/shtt F
=l JEE-

Eq. 1°] we} A4t 1 N HAN F87]9] 54
ob#f Fig. 3¢l el At

PN L
SEe

800 [ :
£ "

Fig. 3 Characteristic velocity of 1 N thruster
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Fig. 4 Variations of temperature inside of 1 N
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