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Response/Pressure Characteristics of H,O, Monopropellant
Thruster with the Reactor Design

Sungyong An* - Jeongsub Lee* - Jaewon Lee** - Seunghwan Cho** - Sejin Kwon***

ABSTRACT

The response times of monopropellant thrusters at a pulse mode were investigated experimentally as
design parameters and feed pressure conditions. Five different model thrusters as injection
direction/uniformity, aspect ratio of reactor, volumes of manifold and chamber were designed. As a
results, two parameters, aspect ratio and manifold volume, were directly related to response
characteristics. Additionally, chugging instability at reaction chamber was observed when pressure drop
across the catalyst bed was increased due to high aspect ratio or when low pressure was built at

reaction chamber.
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Table 1. Design parameters of model thrusters

Parameter Values
Injection Plate, angled, radial
direction (0, 30, 90°)

®1.55(1), $0.9(3), $0.6(7)
$0.4(15), $0.36(19)

0.5, 1.0, 2.0

Orifice dia.(no.)
of injector
Aspect ratio of
reactor (d/I)

Manifold vol. 2,4, 8 % of designed m

chamber vol. 16, 32, 64% of reactor vol.
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Fig. 1 Cross-sections of model thrusters
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Fig. 2 Each component of thrusters
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Table 2. Summary of test results [unit: msec]

Thruster Condition A B D
P:10, 115 11(3) 59(3) 97(2)
50N-01 P:20, 115 10(2) 43(1) 88(2)
(AR=0.5) P:30, 115 12(1) 41(2) 94(1)
P:40, 115 16(2) 53(2) 94(7)
P20,11,M1,C1 6(5) 47(7) 78(14)
P20,13,M1,C1 9(3) 38(2) 60(10)
P20,17,M1,C1 9(1) 34(1) 81(5)
P20,115,M1,C1 6(1) 55(0) 64(2)
P20,119,M1,C1 8(2) 39(3) 87(11)
50N-02 P20,115,M1,C2 4(1) 55(3) 99(51)
(AR=10) P20,115,M1,C4 8(2) 45(1) 80(6)
P20,115,M2,C1 10(12)  57(14) 69(9)
P20,115,M4,C1 15(1) 44(1) 180(22)
P10,115M1,C1 4(1) 53(8) 85(4)
P20,115,M1,C1 6(5) 47(6) 67(4)
P30,115M1,C1 14(2) 37(2) 80(4)
P40,115M1,C1 12(3) 48(10) 87(4)
P:10, 115 19(0) 70(2) 173(10)
50N-03 P:20, 115 17(1) 99(1) 141(8)
(AR=2.0) P:30, 115 20(1) 113(2) 146(2)
P:40, 115 20(1) 130(1) 137(9)
P:10, 115 14(3) 67(3) 81(1)
?351_12111 P:20, 115 15(4) 47(8) 80(1)
(AR=10) P:30, 115 11(3) 62(1) 80(2)
P:40, 115 9(1) 49(1) 76(2)
P:10, 115 9(1) 80(3) 102(2)
Z(i;igi P:20, 115 11(3) 48(6) 103(4)
(AR=10) P:30, 115 16(1) 69(1) 97(2)
P:40, 115 12(2) 33(1) 99(1)

A: ignition delay, B: rising time, D: decaying time

(): Standard deviation

P: feed pressure, I: injector orifice number, M: manifold volume
C: chamber volume of catalyst bed downstream
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Fig. 3 Chamber pressure fluctuation of each test case.
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