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Discharge plasma is proposed as a reaction initiation system for green monopropellants, especially for

hydroxylammonium nitrate (HAN) based liquid monopropellant. This reaction initiation system has been researched as

substitution of conventional catalytic decomposition system. In this study, laboratory model (LM) of the reaction

initiation system were designed and built. The fundamental characteristics were investigated experimentally, based on

the effects of frequency and helium mass flow rate on power consumptions. 25 W of power consumption were achieved

at 5000 Hz of frequency and 0.02 g/s of helium mass flow rate.

1. HFRBIOWEHM

PERDOFRIZIIT 2 —RNEBHIEH A T 2 & (13,
HEHEIRE LT RI PV EHWIEATRAZNETH
5.8 T V31950 FERNBIFFERED b T
n, BHEGENEE CTHL A, RYBOITKICLD
MDD/ NE VR EOREER LTS, —
77, mEREWTZ®, HEERO BB OBRITIIRR /e
Bl « Mk nsnEL 72D, Z<OaX NR#EHNG.
IR, ZThbbe RIVUroRERL,
W HMEREM B A B L CIREMEHEEIR () — o
TaRZy MAEHSATNS.

—B/ T =T aXT N LT, MiEe R
v % LT »E = v A (Hydroxyl  Ammonium
Nitrate, HAN) 27 VT =0 AV =7 I K
(Ammonium Di-Nitramide, ADN) 72 & 23 [E NS+ O
EHRECAE THERICHENED SR TSP
EE LIRS - T e T b O—ETH D
HAN A HEEESE SHP163 127 EH LTI &2 1T > T & 72,
SHP163 1% HAN/RSEE 7 > & =7 LK/ A X ) — LN
HEEAS—t 2 b 73.6/3.9/6.2/16.3 TEA SNL-—
W7V —r 7 a7 8 Chb. Tablel IZE KT
T L SHP163 OYERELIK 2 7k 3. SHP163 | 3K EE[E
o REE - B Th D D, A%E R
VUL LI ALERHEER L L TERINL TV,

BER DB — A T A & O RS R
WAXEARFREEAS OV B3 D . BRI HEdE 33 B2
fihd 2 Z L CRIGHESE L7720, HENHETH
L2 EnbEEEEEALTWD. —J, U —r

Table 1 Performance Comparison *

Hydrazine = SHP163
Freezing point (K) 275 243
Density (g/cm’) 1.0 14
Theoretlcal specific 239 276
impulse (s)
Adiabatic flame 1183 2401

temperature (K)
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(a) Schematic of thruster with plasma generator.
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(b) Detailed schematic of plasma generator.

Fig. I Schematic of 1N-class thruster with plasma
generator.
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Table 2 Experimental conditions
He mass flow rate (g/s) 0.02
5,50, 100,
Frequency (Hz) 1000, 5000
Voltage (kV) 10
Propellants SHP163
Solenoid Valve Plasma
Generator
He
Tank
Regulator
Function | | HV
Generator Amplifier

Fig. 2 Experimental apparatus.
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Fig. 3 Effect of frequency and helium mass flow rate
on power consumption.
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