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Thrust Performance of 1-1bf Class of Liquid-Monopropellant
Rocket Engine

Jeong Soo Kim*

ABSTRACT

A comprehensive understanding is given for the hot-firing test results, which were obtained
throughout the wverification program of mono-propellant hydrazine rocket engines (thrusters)
producing 095 1bf (4.2 N) of nominal steady-state thrust at an inlet pressure of 350 psia (2.41
Mpa). A scrutiny for the engine performance is made in terms of thrust and temperature
behavior of steady state firing mode at the given propellant injection pressures: Pinj = 400, 250,
100, and 50 psi. The thrust and specific impulse are compared with a reference performance of
1-Ibf standard rocket engines and their normalization procedure is introduced. A practical
engineering approach to the data measurement and reduction is addressed. too.
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Table 1. Firing test matrix for performance
evaluation of 1 Ibf thruster

Test | Pu; |EPW |Period| Duty | # of
Seq. # |(psia)| (sec) | (sec) {Cycle(%)|Pulses

Burn-in| 400 | 0.1 1.0 10 1000
1 400 60 S/S 100 1

2 250 | 60 S/8 100 1
3 100 | 60 S/S 100 1
4 50 60 S/S 100 1
5 50 10,050 | 5.0 1 100
6 100 10.050 | 5.0 1 100
7 250 | 0.050| 5.0 1 100
8 400 | 0.050 | 5.0 1 100
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Fig. 3 Temperature behavior at steady sate
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Table 2. Steady-state thrust and ISP normalized

at the specified propellant injection
pressures
TCA F Pinj (psia)
S/N (Ibf), 400 250 100 50
Isp (S)
001 F 109 | 075 | 033 | 0.18
I 228.9 | 2258 | 2156 | 210.6
002 F 109 | 0.76 | 034 | 018
I 229.1 | 2269 | 2169 | 211.9
006 F 1.09 | 075 | 033 | 0.17
I 234.3 | 2295 | 2172 | 211.3
008 F 1.09 | 074 | 033 | 0.18
I 236.2 | 231.9 | 216.7 | 209.3

Table 3. Polynomial

coefficients employed for

normalization of thrust and specific
impulse
TCA |F (Ibf), Coefficient
SN | Iy () a b c
F -15104 e-06| +3.2968 e-03| +1.5342 e-02
o0 Ip | +1.5653 e-04 +0.12279| +2.0486 e+02
F -1.9578 e-06| +35005 e-03| +0.6443 e-02
00z I +1.7168 e-4 +0.12642| +2.050 e+02
F -1.7080 e-06| +3.3960 e-03| +0.3872 e-02
006 Ip +1.7020 e-04 +0.14212} +2.0465 e+02
F -1.2584 e-06| +3.1824 e-03| +2.0049 e-02
008 Ip +2.3997 e-4 +0.18470] +2.0068 e+02
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Fig. 7 MRE's prior to and glowing

ignition
feature during steady state firing
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