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Development of 100, 250 N Commercial H>O»
Monopropellant Thruster for Space Launch Vehicles
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Sungyong An* - Jonghak Kim** - Hoseung Yoon*** - Sejin Kwon

ABSTRACT

Design and performance evaluation of H>O, monopropellant thrusters to be used at attitude control
of space launch vehicles were presented in this paper. Flight model thrusters were designed after two
reactors for 100, 250 Newton were conformed at engineering model. Each thruster was evaluated by

measurement of characteristic velocity, thrust, specific impulse, and pulse response times.
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Fig. 1. Pressure drop tendency with mass flux

Table 1. Design requirements

<} = Model 1 Model 2
EF4 100 N 250 N

F A A HyO2 (90 wt%)
TR 66 g/s 165 g/s
7hert= ~ 30 bar

A 18 bar W <]

omaec Onsig.— 90 % Pc:~ 100 ms
° P off sig. — 10 % Pc : ~ 120 ms

* o] HIFHAA 10 % &S sty fEFs 24



Table 2. Properties at each section (90% H.O»)

g = 1 2 3 4

Ac/ A - 1 2.98 50
P, bar 18 989 100 0.2
T, K 1022 899 531 287

Gamma 1265 1277 1319 1105
Mach no 0 100 250 489
Cr . 0702 1369  1.741
Ly, s - 67 131 172
1 2 3 4
H,0
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Fig. 2. Test stand with EM thruster
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Fig. 3. Pressure and thrust at continuous mode

Table 3. Test results under sea level condition
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Fig. 4. FM model thrusters (100, 250 N class)



Table 4. Comparison with commercial N2H4 thrusters Table 5. Pulse response characteristics [unit: ms]

g 271 [om] P. 7 =g A B C
[N]  ®7%  Zo] [bar] [gram] KAIST-100N 13 (1) 48 (1) 97 (1)
KAIST - 100 N 41, 47" 164 18 425 KABT250N 22 (0) 55() 113 ()

2y

MR-120 90 N 4.2 15 12.4 410 A: ignition delay, on sig. ~ 1 % Pc
. o . B: Rise time, 1 % ~ 90 % Pc
KAIST - 250 N 5.9 ’ 7.4 21.3 18 750 C: Decay time, off sig. ~ 10 % Pc

(): Standard deviation

MR-107 257 N 6.6 218 21 885
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Fig. 6. Chamber pressure at pulse mode
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